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DR NOOTH AND HIS APPARATUS
The role of carbon dioxide in medicine n the late eighteenth century

D. Zucr

SUMMARY

The two earliest inhalers. devised for the administration of ether anaesthesia in the UK, (Hooper’s
and Squire’s apparatus) both incorporated the bottom part of 4 Nooth’s apparatus. This, which was
once a household object, is now remembeéred only as a footnote in one or two specialist histories,
and Nooth himself, who was 2 most distinguished and respected medical man in his day, is almost
completely forgotten. Yet theré are many aspects of Nooth’s life that are of great interest, and
his apparatus was one of the very first o be designed to produce, for medicinal purposes, what
may inclusively be called carbonated waters; and, sutprisingly, there are strong links of coincidence
between the histories of artificial mineral waters and of anaesthesia, and the personalia involved in -

each.

During the 16th century there was a resurgence in the
popularity of naturally occurring mineral waters,
which appear to have been used for medicinal
purposes since pre-historic times, and they attracted
the attention of such notable investigators as
Paracelsus, Van Helmont, Robert Boyle and Friedrich
Hoffman (Partington, 1961)'*, At first, research was
directed to their saline constituents (Debus, 1965)2,
and achieved such results that Francis Bacon found it
strange, considering how mineral waters were being
extolled, ““. . . that no man hath sought to make an
imitation by art of natural baths and mineral foun-
tains . , .” since by varying the composition it should
be possible to control the effect (Bacon, 1605)3.

The gascous constituent of these sparkling or
effervescent waters was less easily determined. Van
Helmont had described a “spiritus mineralis”, and
this haunted research for the next hundred years,
Then in 1755 Joseph Black (1728-99) investigated the
effect of heat and acids on magnesia alba and lime-
stone, and showed that an elastic fluid, to which he
gave the name “fixed air”, was given off (Black,
1756)%. The following year his observation that
“creams or crusts’ developed at the surface of lime-
water when it was exposed to the air led him to evolve
the lime-water test for carbon dioxide, and he showed
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* Editorial Note: Because Dr Zuck has included extensive
nores in his reference list, we are departing from the usual
practice of the Journal and retaining his superscript
numetical identification, which takes priority over authors’
names in the order of references.

that this gas is present in the exhaled air and in
mineral - waters, Some 15 years earlier, William
Brownrigg (1711-1800), in a paper read before the
Royal Society, expressed the view that the hitherto
mysterious “spiritus mineralis” was identical with the
“choak damp” of mines and the “mephitic ‘exhala-
tons” of the Grotto del Cane at Naples. Twenty-five
years latet he¢ was able, while on holiday at the
famous Belgian health resort that has provided the
generic name for all the others, Spa, to extract a
“permanently elastic fluid” from Spa water, and to
demonstrate its mephitic effects on a mouse and a
green wagtail, both of which succumbed very quickly.
He also showed that similar effects are produced by
the gas that is generated during the fermentation of
beer and spirits. Thus he established by their bio-
logical effects that the three gases, of mineral waters,
fermentation and mines, were identical, and these
findings were communicated to the Royal Society in
1765 (Brownrigg, 1765)%,

JOSEPH PRIESTLEY

Among the Fellows of the Royal Society who read
Brownrigg’s paper with interest was Joseph Priestley
(1733-1804). Priestley, of course, is celebrated in our
own specialty as the discoverer of nitrous oxide, and,
in competition with Scheele and Cornelis Drebble,
oxygen; but few anaesthetists seem to know that he
has an equally strong claim to be recognized as the
founder of the soft drinks industry and, from his
proposal to revive flat ale by impregnating it with
fixed air, as the inventor of keg beer! (Priestley,
1775)8.
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In 1767, at the time that he read Brownrigg’s
paper, Priestley was living in Leeds, next door to a
large brewery, and, realizing that large volumes of
carbon dioxide—to use the modern term-—were
being generated there continuously, he was struck
with the idea of making Spa water artificially. He did
this at first by leaving saucers of water exposed over-
night in the atmosphere of carbon dioxide near the
vats, and, as he says, “I generally found the next
morning that the water had acquired a very sensible
and pleasant impregnation; and it was with peculiar
satisfaction that I first drank this water, which I
believe was the first of its kind that had ever been
tasted by man.” He was later to make a similar remark
about oxygen.

About 4 years later, in 1771, Priestley devised an
apparatus for the domestic preparation of artificially
impregnated water by chemical means, and in 1772 he
published a pamphlet describing how to use it. This
pamphlet created some considerable interest, and it
was soon published in translation in France. One of
Priestley’s apparatuses was taken by Captain Cook on
his second voyage (1772-75), to test the value of
impregnated water as a preventive of scurvy. The
theory behind this will be mentioned later, For the
present it should be observed that Priestley’s objective

FiG. 1. Priestley’s illustration of his apparatus.
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was to make the water widely available for medicinal
purposes, and to encourage this application he per-
suaded his friend Thomas Percival, the eminent
Manchester physician, to carry out some clinical
trials. These, also, will be mentioned later.
Priestley’s apparatus is shown in figure 1, Carbon
dioxide is generated in bottle e by the action of oil of
vitriol (sulphuric acid) on a mixture of chalk and water,
The gas is collected in the bladder d, and is then
squeezed through the curved tube ¢ and dissolved in
the water in bottle @ by frequent agitation, If there is
any objection to the bladder it can be replaced by the
small phial a, which serves as a trap for any chalk or
water that might be thrown up by the violence of the
redction. To speed up the process two bladders may
be used, one being filled while the contents of the
other are being expelled into the water. It should be
pointed out, because it has some later relevance, that
these bladders were actual animal bladders (pig or ox),
preserved and kept flexible by treatment with oil.

JOHN MERVIN NOOTH

On December 15, 1774 a paper entitled “The
Description of an Apparatus for impregnating Water
with fixed Air” was read at the Royal Society. The
author was John Mervin Nooth, M.p., E.R.S. Nooth
came to berecognized by his contemporaries as one-of
the most distinguished medical men of his ‘day, and
for a time his name was almost a household word, but
largely because of his modesty and his self-effacing
nature he is now almost completely forgotten. He
does not appear in the Dictionary of National
Biography, and his name will be found in only one of
the standard biographical reference books, Fohnston's
Roll. With this as a starting point, however, it has
been possible, by a process of detection, guesswork
and good luck, and with help from archivists and
librarians, to establish the facts about Nooth’s life in
outline, and to fill in the-details of two periods. Some
of this detail, however, while of great interest for the
light it throws on certain aspects of medical life in the
late 18th and early 19th centuries, is not relevant to
the present subject, and ‘will be mentioned in brief
only.

Nooth’s father, Henry, was born in 1712, the son of
the Reverend Mr Nooth, Prebendary of Wells,
Somerset. In 1732, when he married Bridget (Biddy),
younger daughter of John Mervin, apothecary, of
Sturminster: Newton, Dorset; he, too, was described
as an apothecary, so it may be assumed that he was
apprenticed to John Mervin béfore his marriage. Biddy
inherited property from her father, who died in the
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following year, and the Nooths remained in
Sturminster Newton, where théir son, John Mervin
Nooth, was born on September 5, 17377,

John Mervin Nooth graduated M.p. at Edinburgh
in 1766. His name appeats on a class list of William
Cullen’s in 1763, but by analogy with others about
whom more is known it is likely that he commenced
his studies in the previous year. He would theén have
been 25 years of age and, again by analogy, it is
probable that he had served an apprenticeship for
about 5 years, perhaps with his father, He graduated
with a thesis on rickets, “De Rachitide”, and his
signature, dated July 31, 1766, appears on the gradu-
ation register (fig. 2)® immediately below that of
William Withering. From out knowledge of Wither-
ing’s life in Edinburgh we can get some idea about
Nooth’s; but although they must have gone through
medical school together there is circumstantial
evidence that they were not friends (Peck and
Wilkinison, 1950)°.

Although Joseph Black did not move from Glasgow
to Edinburgh until 1766, Nooth was undoubtedly
acquainted with his work on fixed air, and this seems
to have created a lasting interest, for we find the
Honourable (later Sir) William Hamilton, His
Majesty’s Envoy Extraordinary at Naples, writing, at
a time when his first wife was happily sull alive, to
Matthew Maty, M.D., Secretary of the Royal Society,
and relating that, “From some experiments very
lately made, by the ingenious Dr Nuth, on the mofete
of Grotro del Cane, it appears that all its known
qualities and effects correspond with those attributed
to fixed air” (Annual Register, 1772)19,
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That Nooth, son of a country apothecary, was able
to go on the Grand Tour, and his brother Henry was
able to purchase first a commission and then pro-
gressive advancement in a very fashionable regiment,
the 4th Dragoons, and to marry into the landed gentry,
is evidence of more wealth and social status than is
usually attributed to the apothecary in the 18th
century, and there is something of a mystery here.
Apart from his stay in Naples we have no information
about Nooth’s itinerary on the Grand Tour. He had
returned to London by 1773, and a paper was read by
him at the Royal Society on June 24. He was livirig in
Bond Street at this time, probably in lodgings, since
his name does not appear in the Rate Books. He clearly
had no intention of engaging in civilian medical
practice, since he was not, and never became, a
licenciate of the Royal College of Physicians, which
qualification was a legal requirement for such practice,
yet he was able to live for several years in a neighbour-
hood that was clearly aristocratic, and to engage in
expensive scientific activities.

In his paper of June 1773, which is described as “An
Extract of a Letter from Dr Nooth to Dr Franklin,
F.R.S., on some Improvements in the Electrical
Machine”, Nooth carefully analyses the construction
and working of a machine which was essentially a
device for building up a static charge by rotating a
large glass bottle lying on its side, against rubber
flaps. He notes the weak points in the design, and
describes a-method of preventing leakage of the charge
and increasing the potential generated, regardless of
the humidity of the atmosphere, by improved
insulation. The machine that he was improving may
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¥16.2. The graduatlon register for 1766, Edmburgh Medical School. (By courtesy of the Keeper of Manuscripts.)
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have been designed by Priestley, who published his
A familiar introduction to the study of Electricity”
in 1769, for on page 85 of this book we read that
“Machines like that described [in the book] are made
by the direction of Dr Priestley, and may be had by
giving Orders to Mr Johnson, Bookseller, in
Paternoster Row”*.. On the strength of this paper
Nooth was elected a Fellow of the Royal Society,
being admiitted on March 24, 1774, on payment of
31 guineas. Among his sponsors, who recommended
him as “a gentleman and personal acquaintance”,
were William Hunter and Benjamin Franklin®®.

The paper in which Nooth described his apparatus
for the impregnation of water with fised air was read
at the Royal Society on December 15, 1774 (Nooth,
1775)12, In the introduction he makes it clear that his
purpose is to promote the study of the medical effects
of fixed air united with water, a subject that he had
clearly been interested in for some years. He gives
Priestley credit for being first in the field, and
mentions that the use of Priestley’s apparatus has
resulted in some very successful cures of disease, but,
he continues, the experiments have not been as
numerous as one could have wished. He attributes
this pardy to the difficulty that anyone lacking
Priestley’s experience and dexterity would find in
using his apparatus, and it is 1o overcome this thathe
has designed his own.

But Nooth also makes the more serious complaint
that the bladder attached to Priestley’s apparatus
imparts a utinous taste to- the water, and this was
sometimes so pronounced that it could not be drunk.
Priestley was deeply offended by this criticism, and
the implication that he could not tell the difference,
and counterattacked vigorously in true 18th century
style. He had never noticed a urinous taste himself, he
said, nor had any of his friends, all of them people of
the most delicate sensibility, so the taste could not
possibly have come from the bladder. “Few people
have had to do with bladders, and fixed air confined in
bladders, more than myself . . .”” The reason must be
sought elsewhere. Dr Nooth should repeat his experi-
ment, for he could only suggest that any urinous taste
must have been the result of an unsolicited contribu-
tion from Nooth’s servant! Yet one is left wondering
about the sensitivity of Priestley’s taste buds, since
both Brownrigg and Withering commented on the
taste added to the water by the bladders (Priestley,
177534,

Nooth’s apparatus is shown in figure 3. The most
immediately striking feature is the modernity of its
design. It consisted of three glass vessels fitted
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F16. 3. Nooth’s illustration of his apparatus.

together with air-tight joints, and being all glass there
was of course no question of contamination. The
lowest vessel contained the reacting chemicals, and
was connected to the middle container, which held
the water or solution which was to be impregnated, by
an ivory valve mounted in cork; which allowed the
carbon dioxide through, but prevented the water from
escaping. This valve also allowed the two upper
vessels to be detached from the lower for agitation.
The highest vessel served to receive water displaced
by the ascending carbon dioxide, and functioned also
as 4 seal. Once the correct amount of chalk and
sulphuric acid had been found by trial and error, a
volume of carbon dioxide could be generated adequate
to impregnate the water, but just insufficient to cause
it to-overflow from the upper vessel. For full impregna~
tion it was necessary to repeat the process four or five
times, adding fresh chalk on each occasion. The
similarity of the principle to the Kipps apparatus,
and even to the Cona coffee percolator of today will be
recoghized. As far as can be ascertained, the principle
originatéd from Nooth.

In his account of his apparatus Nooth describes
only the method of impregnating water with fixed
air, bur he mentions that “many curious experiments
may be made with it, both in chemistry and phar-
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macy”. By adding the appropriate salts to the water in
the middle vessel he had been able to imitate very
perfectly the common mineral waters, and he had also
made aqueous solutions of substances previously
thought to be insoluble. Unfortunately he gives no
details of these experiments, reserving them, he says,
for a future paper, which does not seem ever to have
been presented.

Compared with Priestley’s apparatus, Nooth’s takes
an enormous step forward; it is beautifully integrated,
functional in design, and even aesthetically pleasing.
One can imagine the 18th century housewife objecting
strongly to having Priestley’s apparatus, complete
with bladder, on her side-board, but proudly display-
ing the new apparatus of Dr Nooth. Its appearance
and ease of use must have contributed to its accepta-
bility, and hence to its influence. Even Priestley came
to recognize its merits. He gave it rather grudging
approval in his “Experiments and Observations” of
1775, and he dropped all reservations in the revised
edition of 1790, saying that he had never recommended
his own apparatus for domestic use after becoming
acquainted with Dr Nooth’s'5,

Nooth’s apparatus clearly aroused considerable
interest, and, no different from medical apparatus
today, it was soon produced with various modifica-
tions. These were intended either to speed up the

Fia. 4. Mr Parker’s modification of Nooth’s apparatus.
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F16. 5. Nooth’s Apparatus—Mr Blade’s modification.
Science Museum, London. H. M. King George 111
Collection.

process, or to overcome certain technical difficulties,
such as a tendency for the upper vessel to explode.
Thus Priestley’s friend and benefactor Mr Parker,
who was an instrument maker in Fleet Street$, modi-
fied it to ensure that the water could not overflow the
upper vessel, so that continuous attention was no
longer necessary. He also added a channelled stopper
to allow air to escape from the upper vessel as it filled
with water displaced by carbon dioxide from the
middle one, so preventing a dangerous increase of
pressure. Finally, he provided separate stoppered
openings in the middle and lower vessels, so that it
was possible to add chalk, or, as recommended by
Benjamin Franklin for its much longer reaction,
pounded marble, and to draw off water in order to
taste it occasionally without interrupting the process
(fig. 4).

Further modifications were made by Priestley’s
Portuguese friend, Mr Magellan, who used a double
set of middle and upper vessels, so that, as he says, in
words that bear such a different connotation today,
one might be agitated while the other was being
impregnated; and by a Mr Blade, who altered the
shape of the middle vessel in order to speed up the
process by exposing a larger volume of water to the
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fixed air (fig. 5). Priestley himself inspired his friend,
the chemical lecturer John Warltire, to carry out the
ultimate modification, which was to pressurize the
whole apparatus, and so increase the carbon dioxide
content, and the “sparkle”, of the water. This was
done by removing the stopper from the upper vessel
and connecting it to a mercury manometer.

Thus Nooth, by availing himself of the analyses of
the mineral constituents worked out by Hoffman and
others, had been able, according to his claim, to
“imitate very perfectly” the common mineral
waters, by using a solution of salts in the middle vessel.
Priestley, on the other hand, had merely impregnated
plain water with carbon dioxide, but had notattetpted
to produce artificial mineral water.

An important modification to the constituents was
made by another of Priestley’s friends, Richard
Bewley, who was an apothecary at Great Massingham,
He dissolved a small quantity of carbonate of soda in
the water before impregnation and so invented what
became known as ‘“the ingenious Mr Bewly’s
Mephitic Julep”, but which we now call soda-water.
The feature of Mr Bewley’s julep was that the
impregnated solution having been swallowed, it was
immediately followed by a spoonful of lemon juice
sweetened with sugar, whereby “. . . the fixed air was
extricated in the stomach in much greater quantity. . .”
Bewley’s invention was widely regarded as of the
greatest importance, since, for reasons that will
shortly be discussed, it allowed the administration of a
neutral solution, pleasant to the taste, that would
readily dissociate in the body into its constituent acid
and alkali, each of which could then produce its
individual effects.

A further important step with far-reaching conse-
quences was taken by Thomas Henry, the well~
known doctor, friend and colleague of Thomas
Percival, and founder of the famous chemical dynasty,
the Henrys of Manchester. Henry was the first to use
soda-water mixed with spirits as a drink, and one
likes to think that he did this under the influence of
the Brunonian doctrine of disease, and not for any
frivolous purpose.

THE MEDICINAL USES OF ARTIFICIALLY IMPREGNATED
WATERS

When considering the medical attitude to the use of
impregnated waters we must try to see them in the
light of the rapidly advancing chemical ideas of the
times, The physicians of the late 18th century did not
regard them simply as the pleasant sparkling drinks of
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today, but as active chemical remedies with effects
readily explainable on a chemical basis. The thera-
peutic applications can be considered broadly under
three heads. First, perhaps rather surprisingly, they
were used in the treatment of what were known as
putrid diseases, which we would now call infections,
that were characterized by putrefaction of the tissues,
Second, for the treatment of bladder stone, a very
common condition until the 19th century; and third,
for all the other complaints, gout, arthritis and gastro-
irtestinal disturbances, for which mineral waters were
thought to be effective.

The rationale for its use in putrefactive conditions
was what was known as Macbride’s doctrine. This
was a theory put forward in 1764 by David Macbride
(1726-78), brother of Admiral John Macbride, an
erstwhile naval surgeon and later an Edinburgh
graduate. Macbride published in book form a collec-
tion of Experimental Essays that embraced, in a
comprehensive hypothesis, the physiological work of
Stephen Hales, to whom he pays frequent tribute. In
this account the argument is very considerably simpli-
fied and greatly condensed (Macbride, 1764)'%,

Hales had conducted many experiments on the
liberation of gases from solids by the action of heat or
acids, and from his studies he evolved the theory that
the tiny particles that make up all solid substances,
whether animal, vegetable or mineral, are held together
by the Newtonian attractive forces of the fixed gas or
““air” that they contain; “fixed” in the sense that it is
in combination and no longer free to expand and
escape, but not the specific “fixed air” of Joseph
Black; because Hales did not distinguish between
different types of “air”. If this fixed air is liberated,
either by heat or by acid, the solid will crumble to a
powder. This observation was the basis of his own
attempts to dissolve bladder stones (Clark-Kennedy,
1929)18, '

Macbride, however, when he took up Hales’s ideas,
applied them in exactly the opposite sense, with the
emphasis 1ot on solution but on conservation, and
with a‘particular application to medicine, If dissolu-
tion of substances, including vegetable and animal
matter, was due to the loss of a gas, which he was able
experimentally to identify specifically as Black’s
fixed air, or carbon dioxide, then putrefaction could
be arrested, or even reversed; by exposure of the
diseased tissues to the same gas. A number of diseases
were regarded as putrefactive, including typhus, so-
called putrid sore throat, various external ulcers, and,
because of the rotting gums and leg ulcers, scurvy,
and there are accounts of the use of impregnated
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water in all these conditions. Macbride’s doctrine, in
fact, was one of the reasons for the delay in introduc-
ing the routine use of the lemon as an antiscorbutic
by the British Navy until some 40 years after the
demonstration of its effectiveness by Lind in 1753
{Lloyd and Coulter, 1961). Priestley published asan
appendix to his Experiments and Observations some
case reports sent 1o him by Percival, who had used
impregnated water to treat hectic fever, so far without
success, but had heard from Dr Matthew Dobson of
Liverpool, who wrote on March 29, 1775 to report on
four patients with severe putrid fevers, suffering from
weakness, very rapid pulse, with brain much affected,
and with large petechiae all over the body, who
improved rapidly within 24-48 hours of commencing
to drink the solution of fixed air, and recovered to the
extent of being out of danger within 4-6 days.

Some interesting experiments were also carried out
on the preservation of food from putrefiction, which
of course was a problem in those days. These led
directly from experiments reported by James Pringle
in 1752, in his Observations on the Diseases of the
Army, into the use of “antiseptics™ 29, using the word
to mean the counteracting of putrefaction. Following
Pringle’s work it seems that newly discovered sub-
stances were examined for this aatiseptic property
fairly routinely; thus Priestley, in 1774, commented
on the remarkable antiseptic powers of nitrous oxide.
Percival, and another of Priestley’s correspondents,
Sir William Lee, both reported that fruit and meat
had been preserved from putrefaction in impregnated
water in the middle vessel of a Nooth’s apparatus. Lee
also reported the successful treatment of violent
putrid fever and a sore throat in 4 man, his wife and
his child, all given up by the apothecary as likely to
die within 24 hours. A further letter from Percival, of
June 1, 1775, reveals the enthusiasm with which the
new medicine was being used; and recounts its use for
another very common and distressing condition,
bladder stones, This line of therapy arose from the iz
vifro observation that some urinary calculi would
gradually dissolve in a solution of fixed air®™

THE MEDICAL LITERATURE

Two books published about 1780 give emphasis to
these aspects of the application of Nooth’s apparatus.
One was John Elliot’s Account of the principal mineral
waters of Great Britain, Ireland, and the Continent,
published in 1781, This is the first book to advocate
strongly the advantages of artificial -over natural
mineral waters, According to Elliot, the principal
virtue of all mineral waters lies in their wvolatile
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principle, and with modern techniques artificial
waters can be madé to contain more than double the
amount of fixed air that is found in the strongest
natural waters; and there is the additional advantage
that the mineral content also can be controlled, and
harmful constituents avoided. Ellior illustrates
Nooth’s apparatus inits various varieties and describes
how to use it. He mentions that the artificial waters
have been used with success in putrid fever, scurvy
and dysentery, and that “water impregnated with
fixed ait is now known to be a powerful antiseptic, or
corrector of putrefaction. It will preserve flesh kept in
it sweet, and even restore it after it becomes putrid.”
The debt to Priestley is obvious. Elliot also describes
how fixed air has been applied by means of a syringe
to an ulcerated sore throat, and in cases of putridity it
has been applied as a stream to the surface of the body.
The idea of local application apparently originated
from Priestley’s friend, the Leeds surgeon, William
Hey; so that in concept, at least, Lister’s antiseptic
spray had been anticipated by one hundred years,
Elliot mentions also the inhalation of fixed air for
purulent disease of the lungs, and in this he fore-
shadows the work of Thomas Beddoes; and points
directly to one of the origins of the Pneumatic
Institute at Clifton. Beddoes, in fact, who had
followed Black in adopting the new chemical
nomenclature of the French school, actually dedicated
a book that he published in 1793 to “the discoverer of
the virtues of Vegetable Alkali supersaturated with
carbonic acid”, and he mentions the value of Nooth’s
apparatus, although as a good socialist he regrets that
it is only available to the well-to-do, and recommends
instead pills compounded of soap and washing soda.
Elliot’s book must have been well received, for a
second edition which included an expanded and much
modernized section on the analysis of mineral waters
was published ia 1789.

The second book to be noted is Matthew Dobson’s
A Commentary on Fixed Air, published in 1779.
Although he also was interested in systemic diseases,
Dobson had been impressed by some experitents of
Thomas Percival, whereby calculi placed in the middle
vessel of a Nooth’s apparatus had gradually dissolved.
As a result, impregnated water had come to be much
preferred to the previous remedy for bladder stones;
this was lime-water, introduced about 1741 by Robert
Whytt of Edinburgh, and taken in a dose of 3 pints a
day. It had the disadvantage that it often nauseated.
the patient, destroyed his appetite and caused heart-
burn, Impregnated water was much more palatable,
and was regarded as such an advance that Percival was
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stimulated to write, “I cannot refrain from expressing
heart-felt satisfaction that I enjoy the discovery of a
new lithontriptic medicine, that is at once grateful to
the palate, strengthening to the stomach, and salutory
to the whole system.” Matthew Dobson was con-
cerned to ensure that impregnated water taken by
mouth retained its carbon dioxide, and hence its
activity, during its passage through the blood stream
and the kidneys, and he was reassured to find that
one of his patients was passing urine that gave a
cloudy precipitate with lime-water; we are not told
whether it also fizzed?2,

Thus, there was a growing interest in the medicinal
uses of carbon dioxide, both in solution and as a gas,
and thé Philosophical Transactions of the Royal Society
contain no fewer than 25 communications on various
aspects of this subject, mainly in connection with
mineral waters, artificial and natural, between about
1765 and 1780.

THE FATE OF THE MACBRIDEAN DOCTRINE

Although Macbride’s hypothesis served as a stimulus
to the introduction of fixed air to therapeutics, it did
not long survive the test of practical application. As
early as 1771 it was attacked by an Edinburgh
physician, William Alexander, after disappointing
clinical experiences of the application of fermenting
mixtures, which generated carbon dioxide locally, in
the treatment of putrid diseases (Alexander, 1771)%8,
Henry, Percival and Priestley, however, continued to
support the idea, and Henry, who was already engaged
in the commercial manufacture of 4 purified form of
magnesia ‘alba, which was sold as Henry's Genuine
Magnesia in boxes for 1 guinea or ten shillings and
sixpence soon saw the commercial possibilities of this
product also. In 1782 he launched out into the large-
scale commercial production of mineral or soda waters,
and he held the field for 2 number of years; but in
1804 his son William, in a letter to James Watt
junior, expressed concern, fully justified from his
point of view, as time has shown, about the activities
of one Schweppe, who had established a factory in
Bristol, and “is dispersing his partners over the
country . . .”” (Musson and Robinson, 1969)%4, It is
clear that by the end of the 1780s Macbride’s doctrine
was being discarded, and impregnated water was
being regarded as only artificial mineral water, or as a
means of administering an acid solution in a palatable
form; though it was not used any the less for that. It

. was, for example, a popular constituent of the various

regimes against cholera recommended by doctors
during the 1831-32 épidemic.
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THE LATER CAREER OF DR NOOTH

Nooth hiniself may have been unaware of the sub-
sequent development and use of his apparatus for
some years, for his career took an unusual turn for
someone with his qualifications and attainments. In
1775 he joined the medical services of the British
Army, being appointed Physician Extraordinary and
Purveyor, North America, on October 19. He served
in America during the War of Independence, and
remained on service abroad until 1784 (Johnston,
1917)%,

On April 10, 1779 Nooth was appointed Super-
intendent General of Hospitals for the British Forces
in North America; this post, the only one ever of its
kind, was created to provide one person with the
authority to resolve the differences between the
regimental surgeons and the general hospitals. In this
Nooth appears to have been reasonably successful.,
Although he was beset by clashes of personality
among his staff, as can be gathered from his corres-
pondence with Robert Adair, Inspector General of
Military Hospitals®, he was certainly able to avoid
quarrels as destructive as those between Morgan and
Shippen that devastated the hospital services: of the
Revolutionary Army (Bell, 1965)%7,

Among other things, the Adair-Nooth corres-
pondence throws an interesting and amusing light on
the postal and administrative arrangements during the
war. On December 4, 1781 Adair wrote to Nooth, “I
have received your letter of 13th October with the
Duplicates. By directing to-me at the War Office I save
no Postage, but had Your Packet been put under a
Cover addressed to the Secretary at War it would have
come to me free of Expense.” Later he complains
bitterly of a letter that cost him 29 shillings. It seems
thar letters were written in triplicate and despatched
at monthly intervals in case the first or second ship
should fall into the hands of the French navy or be
otherwise lost®,

Among the problems that beset Nooth, quite
apart from the recurrent one of supplies and expendi-
ture, was one that vividly illustrates the great division
that existed between the three “‘orders” of the medical
profession before the Medical Act of 1858. This was
the case of Dr Paine, apothecary, who, while on leave;
“. . . having rather imprudently past an Examination
before the College of Physicians, they insisted that he
should no longer practice as an Apothecary as other-
wise they would withhold the Sanction of a Degree.
The Secretary at War in compassion to his ¢ircum=
stances as he had taken this unwary step was prevailed
upon to allow him the liberty of practising as a
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Physician instead of acting as an Apothecary, with
this provision that whenever a Vacancy happened he
should be appointed Physician, and his employment
of Apothecary be given to Mr West.,” More informa-
tion about Nooth’s service during the American War
of Independence is given in Cantlie’s History of the
Army Medical Services, where one reads that among
the equipment that arrived at the New York military
hospitals during 1780 . . . there was a particular item
of eight machines for impregnating water with fresh
air” (Cantlie, 1974)%.

At the conclusion of the war Nooth was left to- wind
up the general hospitals in New York. He returned to
England in 1784, and during 1787 he lived for about
6 months at 28, Golden Square®, Once at home, his
scientific interests and inventiveness came again to the
fore. Edmund Goodwyn, writing on the physiological
requirements for effective artificial respiration in his
book on resuscitation, describes a brass syringe of
100 cubic inches (about 1600 ml} capacity, the nozzle
of which could be connected to a small tube inserted
into the nose, larynx or trachea, and says in a footnote,
“T am favoured with this instrument by Dr Nooth, a
Gentleman distinguished as much for liberality as
genius, to whom the Arts are indebted for several
valuable inventions, which are commonly attributed
to others” (Goodwyn, 1788)31,

Nooth rather reluctantly returned to Canada in
1788 at the personal request of the Governor General,
Lord Dorchester, and an account of his life and service
there has been compiled from the Canadian archives
by a medical historian, Dr Gabriel Nadeau; but he
could find no information about Nooth’s birth or
childhood, and speculated that because he graduated
at Edinburgh he might be Scottish (Nadeau, 1945)32,
Nooth became acquainted with Sir Joseph Banks,
President of the Royal Society, during his stay in
England, and on his return to Canada he corresponded
with him and supplied him with botanical specimens.
Their correspondence ranged widely; it included
botany, the refining of maple syrup, the commercial
production of potash, the exploitation of the vegetable
dyes of the Amierican Indians, some observations on
the variations of the magnetic meridian at Quebec,
and accounts of the unsettled political situation that
had resulted from the influence of the French
Revolution on the newly established United States.

Dr Nooth was undoubtedly the premier physician
in Canada, and today he is remembered more by
French-Canadian doctors than by his own com-
patriots. His eminence was such that he was called to
attend Edward, Duke of Kent, who was later the father
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of Victoria, after his fall from a hotse in 1798, and he
secured the Duke’s gratitude by invaliding him
home. Nooth himself returned to England towards the
end of 1799, suffering from an illness that he expected
to ‘be fatal. He had gradually developed respiratory
difficulty, an irregular pulse and paroxysms of fever,
Shortly after arriving in London he visited the
Theatre; the night was warm, the house was crowded,
and an exacerbation of fever, irregularity of the pulse
and a troublesome cough, obliged him to leave. He
felt so ill that he did not expect to be alive next
morning. “During the night, my respiration was very
laborious, and my cough so extremely troublesome,
that T slept very little. In the morning, when I
attempted to get out of bed, the cough came on with
such violence, that after mdny severe fits of it, I was,
through fatigue, obliged to throw miyself on the bed
with my face downwards. In this position I remained
some time, coughing accasionally with great violence,
and spitting from time to time a considerable quantity
of phlegm into my handkerchief. Perceiving acciden-~
tally that there was something very hard in the
handkerchief, 1 was induced to examine it, and
dividing it with my knife, I found it was a large shot,
about the eighth of an inch in diameter. As the cough,
soon after I expectorated this foreign body, was some=
what less frequent and less violent, I began to dress
myself, and in a short time became so easy that I sat
down to breakfast.” He then remembered that
shortly before his illness he had drunk some wine, a
drop or two of which had “gone the wrong way”,
and he realized that the lead shot must have passed
from the bottle into his glass, and thence into his
trachea??,

Nooth was appointed Physician to the Duke of
Kent’s Household in 1800. He remained in England,
living for a short time at 7, Quebec Street, off Oxford
Street, and then at Bath, where his youngest brother
practised as a surgeon. He served in Gibraltar from
1805 to about 1809, and helped cope with the epidemic
of yellow fever that was ravaging the southern parts of
Spain, It is recorded that he courageously attended
the wotst cases himself, to prove his opinion that it was
not contagious; he was now about 70 years of age,
and the severity of the epidemic was such that 6000
people died in Gibraltar alone. Nooth appears on the
Army List of 1809 as on half-pay, and he remained
Physician to the Duke of Kent’s Household until the
Duke’s death in 1820.

Little is known of Nooth’s domestic circum-
stances. He had two sons, whose careers can be traced
in the Army Lists, and at least one daughter. He
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appears also to have had two wives®4, It is known that
he lived at 9, Edward Street, Bath, in 1819, and at
12, Great Pulteney Street from 1824 until his death on
May 3, 1828, in his 91st year. An obituary notice
appeared in the Bath Chronicle of Thursday, May 8,
1828. In it, reference is made to Nooth’s distinguished
record of public service, his scientific and literary
attainments, and the qualities of “integrity, candour,
and benevolence which uniformly marked his conduct
il every relation of his long and honourable life”.

THE LATER HISTORY OF NOOTH’S APPARATUS

Nooth’s apparatus appears to have become almost a
household article, at least among the better off, and
according to Magellan “many thousands” were sent
abroad (Musson and Robinson, 19697, Certainly
there is onec in excellent condition, but wrongly
labelled as a “pharmaceutical apparatus of the mid-
nineteenth century”’; in the medical museum, the
Musée Scipion, in Paris. But although impregnated,
carbonated or artificial mineral waters had probably
declined into merely a pleasant, refreshing drink by
the turn of the century, Nooth’s apparatus. itself
seems to have been about, if not in daily use, for the
next 40 or 50 years. It occupied pride of place in the
illustration of the chemical apparatus used by Dr
Babington in his demonstrations to the medical
students of Guy’s Hospital in 1816 (Wilks and
Bettany, 1892)%%, and it was still to be seen on the
shelves of one of the most famous pharmacies, that of
Allen and Hanburys at Plough Court, as is shown by a
photograph taken some time before 1868 (Cripps,
1927)%. This might easily have been the end for
Nooth’s apparatus, to gather dust sadly on an upper
shelf;; but after 70 years of service it was-yet to play its
most historic role.

On Saturday, December 19, 1846, Peter Squire of
Oxford Street; not merely “an instrument maker
named Squire” (Armstrong Davison, 1965)%, but a
most distinguished member of the pharmaceutical
profession, and the Queen’s chemist and druggist, no
less, was visited by his friend Robert Liston, senior
surgeon at University College Hospital. Liston
brought with him aletter from Boston, U.S.A.; which
gave an account of the first successful demonstra-
tion of surgical anaesthesia, by the inhalation of ether
vapour, and he asked Squire to prepare for him a
suitable apparatus so that he could try the method
himself. He would like to have it quickly, as he had
arranged to amputate a leg on Monday, 2 days hence.

No doubt Squire looked on his shelves, which may
well have resembled those at Plough Court, and he
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Fig, 6. Squire’s Inhaler. (By courtesy of the Wellcome
Trustees.)

chose as the essential part of his vaporizer the bottom
part of a Nooth’s apparatus. Into this he placed
sponges to absorb the ether and assist vaporization,
and he added a glass funnel, a valve to control the
direction of air flow, a breathing tube, a ferrule for
regulating the admixture of air, a mouthpiece and a
nose clip; and this inhaler (fig. 6) was used by his
nephew William, a medical student, to administer the
first general gnaesthetic for a surgical operation at
University ‘College Hospital, on Monday, December,
21, 1846 (Squire, 1847),
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LE DR NOOTH ET SON APPAREIL

Le réle de Panhydride carbonigue en médecine wers la fin du
XVIIle sidele

RESUME

Les deux premiers inhalateurs congus au Royaume-Uni
pour Padministration d’anesthésie & I"éther (les appareils de
Hooper et de Squire) comprenaient tous déux la partie
inféricure d’un appareil de Nooth. Ce dernier, qui étair
suparavant un ustensile ménager, n’est plus guére mentionné
maintenant que par un renvoi a une note figurant au bas
dun ou deux livres d’histoire spécialisés, tandis que
Nooth, qui éwit un homme de médecine distingué et
respecté en son temps, est maintenant virtuellement oublié.
Il y a cependant de nombreux aspects de la vie de Nooth
qui présentent un trés grand intérét et son appareil a étd le
tout premier qui ait éré congu pour produire ¢ que V'on
peut appeler-d’une maniére générale des eaux carbonatées &
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usage médicinal. Il existe donc, aussi surprenant que cela
paraitre, des liens solides de coincidence entre Phistorique
des caux minérales artificielles ef celui de Ianesthésie,
ainsi quavec les objets mis en cause dans chaque cas.

DR: NOOTH UND SEIN APPARAT

Die Rolle vonKohlendivxyd in der Medizin des spaten 18.
Jahrhunderts

ZUSAMMENFASSUNG

Die beiden frithesten bririschen Inhalatoren fur die
Verabreichung einer Athernarkose {Aparate von Hooper
und Squire) enthielten beide denr unteren Teil eines Nooth-
Apparates. Diescr einst weithin  verwendeie Apparat
besteht heute nur mehr als Anmerkung in ein oder zwei
medizingeschichtlichen Spezialwerken, und Nooth selbst,
seiner Zeit ein hochangesehener Artz, ist fast vollig
vergessen. Viele Aspekte scines Lebens sind jedoch hoch-
interessant, und sein Apparat war einer der ersten fiir die
Erzeugung kohlensdurehiiltigen Wassers; tiberraschender-
weise bestehen starke Verbindungen zwischen der
Geschichre kiinstlicher Mineralwisser und der von Narkose
ebenso wie zwischen den daren beteiligten Persénlichkeiten,

EL DR NOOTH Y SU APARATO

El papel que desémpeiié el didxido de carbono en la medicina a
fines del siglo diecloche

SUMARIO

Los dos primeros inhaladores ideados para la administra-
cién de anestesia de éter en ¢l Reino Unido (el aparato de
Hooper y Squire) incluyeron ambos Ia porcién inferior del
aparato de Nooth. Este, que en un tiempo constituy® un
objeto casero, es ahora recordado tan solo mediante una
nota éxplicativa en uno o dos relaros histéricos, y €l mismo
Nooth, gue fue un médico muy distinguido y respetado en
su época, ha quedado casi totalmente olvidado. Sin embargo
hay numerosos aspectos de la vida de Nooth que son de
gran interés, y este aparato fue uno de los primeros que
fueron diseiados para producir, para propésitos médicos,
lo que podrian llamarse inclusivamente aguas carbonatadas;
y; sorprendentements, existen fucrtes vinculos coincidentes
entre la historia de las aguas minerales artificiales v la de la
anestesia, v las personas comprometidas en cada una.



