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natural temperature, has already replaced the older, and
more limited, and less efficient structure and amount of
accommodation. Covered with a roof of glass, an elegant,
spacious, and commodious building contains no fewer than
five large swimming baths, of the water at the natural
temperature ; and ranges of private baths with douches,
and of douche closets, for the use of the douche without
the use of the bath, will, it is hoped, supply all the
requirements of the various invalids resorting to Buxton.

In connection with these improvements, and the needful
excavations for the foundations and levels of the baths, a
considerable additional supply of the natural water has been
obtained : a supply which serves to fill completely a pipe
of nine inches in bore, from a source which did not quite
fill a pipe of six inches in bore previously ; and the flow
1s ascertained to be increased from 83} gallons per minute
to the considerable quantity of 120 gallons per minute,
and at the genial temperature of 82 degrees.

In addition to these accommodations for the wants
of those who seek relief at Buxton for their several
ailments, it should be stated, that the already extensive
public walks have been much added to and embellished ;
and that upwards of one hundred acres of ground, close
to the town, have been thoroughly drained for building
purposes, laid out and planted after designs by Sir Joseph
Paxton, and roads and walks being carried throughout,
and sites marked for the erection of villas (many of which
have been already secured); all which must add to the
attractions, resources, and accommodations of the place.

BuxTtoy, August, 1852.
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bubbles, giving to water freshly collected in glass vessels,
all the appearance of soda water.

The water is clear, sparkling, inodorous, and when cool
is almost tasteless. Its temperature is 82° Fahrenheit,
and 1ts specific gravity 1°0003.

Two points had specially to be attended to in the
analysis of the waters,—firstly, to ascertain the nature and
quantities of the ingredients in solution, and, secondly,
the character and composition of the gas accompanying
them.

In order to be sure that every ingredient came under
my observation, I caused 100 gallons of the water to be
evaporated down to about half a gallon, and examined the
deposit and residual solution for bodies which might be
present in such small quantity as to escape detection in
the unconcentrated water. The precaution was found to
have been necessary, for, in addition to the ordinary con-
stituents of the waters, two more rarely occurring bodies
—viz. fluorine and phosphoric acid—were found to be
present, although only in minute quantity. The amount
of fluorine was, however, sufficient to etch glass when
applied with proper precautions. Neither iodine nor
bromine could be detected.

The following analysis gives the amount and nature of
the solid ingredients in one imperial gallon of the water
at 60° :—

{rrains.
Silica . 3 . : L ) : ; : : 0666
Oxide of iron and alumina ; ; ; : ka3 0240
Carbonate of lime . 3 : : % . . 7773
Sulphate of lime 5 g : . 4 : R e 2323
Carbonate of magnesia . . o Ihunw T . 4543
Chloride of magnesium . : . - . e 0114
Chloride of sodium : : % : 3 : . 2:430
Chloride of potassium . . : SR S 2:500
Fluorine (as fluoride of calcium) . 3 3 : ‘ trace
Phosphoric acid (as phosphate of lime) . . . .  trace

20:679
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one-tenth per cent., may be viewed as quite accidental,
arising probably from the corks used to close the bottles.

Judging from the analysis and proportion of the gases,
1t 1s assumed that, at the moment of issue, the water is
charged with 206 cubic inches of nitrogen, and 1566
eubic inches of carbonic acid. This assumption is founded
upon the proportional relation of the two gases. The pro-
portion of carbonic acid in the water being determined,
and the proportion of carbonie aecid to that of nitrogen
contained in the water being 1'2 to 98'8, the amount of
nitrogen contained in the water at the moment of issue
may fairly be assumed to be 206 cubic inches per gallon.

Before remarking further on the above analysis, it may
be useful to refer to that by Scudamore. The analysis
given by him was upon the wine gallon, which is one-
fourth less than the imperial gallon. Correcting for this
difference, Scudamore found 20 grains of solid matter in a
gallon—a result not materially different from that detailed
above. The solid ingredients do indeed differ to some
extent in the two analyses; but it must be recollected
that analytical chemistry is now in a much more advanced
state ; and, instead of being surprised at the differences,
we are rather inclined to admire the precision with which
the points had been made out.

From a consideration of the previous analysis, I am
inclined to ascribe the medicinal effects of the water
almost entirely to its gaseous constituents. The water,
deprived of its gases, has the composition of an ordinary
spring water, with the exception of the fluorine and
phosphorie acid, both of which are present in mere traces ;
and it is therefore difficult to conceive that they can have
any medicinal effect when the water is used for baths.
The gases are, however, nearly of the same composition
as those of the thermal spring at Bath, and there is no
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the proportion of these ingredients is not so great as to
assist in explaining the medicinal action of the water.
And since the presence of these ingredients in the water
had not been detected even during the analytical investi-
gation that was conducted with so much cave by the late
Sir Charles Scudamore and Mr. Garden, with all the
appliances which chemistry had to offer at that time, and
which obtains your own well-deserved praise, it may
surely be hoped that, as chemistry advances nearer and
nearer to perfection in its processes and teachings,
it will lend further and further aid in explaining the
effect of this water on the human system. In the -
mean time it must be conceded, if the effect of the
water is to be referred to what is now known as to its
composition, such effect cannot be ascribed to its solid
constituents. ]

In respect to the pgases which this water holds in
solution, the result of your analysis is much more satis-
factory and important. Instead of 1°'8 cubic inch of
carbonic acid in the imperial gallon of the water, which
was the result of the preceding analysis, your statement
shows that there are 8'47 cubic inches per gallon, after
deducting for every form in which the remaining 12'19
cubic inches are held in combination. But free carbonic
acid, when contained in large proportion in mineral water,
is not found to have much medicinal effect on the animal
economy. Carbonic acid is chiefly valuable in such water
as a solvent for more powerful re-agents, or as a medium
by which its more rapid absorption into the system
may be promoted, either when used as baths or taken
internally. It is in this secondary way only, that it is
needful to regard the larger proportion of carbonic
acid which your analysis has obtained from the Buxton
tepid water—a proportion which, after all, is small
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mnference that the great immediate effect which so often
attends the use of this water, the interruptions of its use
as a bath (bathing only three or four, or at most five
times a-week), which experience has proved to be needful
to its being used with safety—precautions which do not
seem to be necessary in the use of baths of other mineral
waters of high repute—may indicate that such waters arve
not thus charged with this gas, even if they contain any
amount whatever of free nitrogen in their composition.
And when it is remembered that the late distinguished
chemist, Professor Thomson, of Glasgow, denied altogether
his belief in the existence of free nitrogen in the Buxton
tepid water, maintaining that the proportion of oxygen
required to be added to the nitrogen to compose atmos-
pheric air, would be found if the gases were properly
examined, and that, therefore, the greater proportion of
the gas in this water would be found to be merely imbibed
from the atmosphere, and this notwithstanding the analy-
tical statement of Sir Charles Scudamore and Mr. Garden ;
—and when it is remembered that Dr. Thomson was
one of the greatest analytical chemists of his day, and that
he was peculiarly versed in the analyses of the various
mineral waters,—the opinion that the Buxton tepid
water may enjoy a great, if not a singular, degree
of pre-eminence in this respect, appears to become
considerably strengthened. It should be added that the
original discovery of free mitrogen in this water is due
to Dr. Pearson. In Sir Charles Seudamore’s words, * he
(Dr. Pearson) had the merit of discovering the separate
existence of azote in this water—a principle which had
never been detected by any preceding chemist in any water.”
The date of Dr. Pearson’s analysis is 1784. The date of
the analysis by Sir Charles Seudamore and Mr. Garden
is 1820. It will be observed that there is an interval of
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