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111. A Letter to William Heberden, M. D.
Fellow of the Royal College of Phyficians in
London, and of the Royal Society, from
Daniel Peter Layard, M. D. Phyfician to
ber Royal Highnefs the Princefs Dowager
of Wales, Member of the Royal College of
Phyficians in London, and of the Royal
Societies of London and Gottingen; giving
an Account of the Somerfham Water, in
the County of Huntingdon ; and tranfmit-
ting a Letter from Michael Morris, M. D.
F. R. S. Member of the Royal College of
Phyficians in London, and Phyfician to the
Weltminfter Hofpital, z0 Dr. Layard, on the
Jame Subjett.

Dear Sir,
Read Feb. 6, T Iaft I venture to lay before you the
1766. refult of thofe experiments and ob-

fervations, which I have made on the Somerfham
water. ‘They were undertaken with your approba-
tion, and purfued through your encouragement.

To afcertain the contents of a mineral water, re-
quires a repetition of the analyfis; and notwithftand-
ing the experiments have been repeated thefe four-
teen years laft paft, either at the fpring, at Hunting-
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don, or in London, and the effe®s of this water
carefully obferved in the many cafes it has been
drank, yet I could not before prefume to offer you
a pofitive determination, till I was convinced, by the
trials of an abler and more competent judge, that I
was not miftaken. But now through the obliging
and friendly affiftance of Dr. Morris, I am enabled
to communicate to you, and the public, the great
utility and excellence of a medicinal water, well
known and efteemed many years ago. By a repeti-
tion alfo of every experiment made in the country,
Dr. Morris, has in his laboratory, and in my prefence,
afcertained the contents and properties of the So-
merfham water ; nay more, as you will obferve, Sir,
by Dr. Morris’s letter annexed, one confiderable
ingredient, namely allum, has been not only proved
to exift in this water, but likewife the Dr. has pro-
duced cryftals of allum, which Do&ors * Lucas
and Rutty < declare, have not yet been procured
from any water, although allowed to contain an
aluminous falt.

I thall not trouble you, Sir, with a detail of all
the common experiments fo well known to you, and
which I had the fatisfation of fhewing you, and
many gentlemen of the different branches in the
profeflion of phyfic, at my houfe the two laft fum-
mers ; but proceed to an account of the water, and
it’s contents. .

The Somerfham water, commonly called the So-
merfham Spa, iffues out from the declivity of a fmall
hill, which is fituated on a heath, bearing the fame

* Vol. IL p. 24. Effay on Waters,

+ P. 299. Synopfis of Mineral Waters,

C2 name,
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name, and laying near the high road, between the
towns of St. Ives and Somerfham, in the county of
Huntingdon, about three miles diftance from St. lves.
This heath was formerly covered by part of the
royal forefts cut down in the reigns of Henry 1I. 1II.

or of Edward I. and now fervesbonly' for the grazing

of theep.

The different ftrata of the earth on this heath are,
immediately under the fwerd, firft, about fix inches
depth of mould, or arable, then different firata of
clay, each ftratum about ten or twelve inches deep,
growing darker from a yellowith or grey color, to a
dark blue golt the deeper it lies. At about feven feet
deep is found a bed of gravel, out of which the wa-
ter {prings forth very clear. This ftratum of gravel is
about twelve or fourteen inches thick, furrounded
with a bed of a very dark blue golt, befet with large
quantitics of felenites, which have fhot in it, and
are furrounded with fome fine yellow clay ftick-
ing to them. ’

The water, flowing from this fpring,, which is
perennial, but runs more or lefs according to the:
different feafons, is received from the bed of gravel
by three fmall brick channels, about two feet long,
which meet.in one of about fix inches fquare. This
channel which is near twenty feet in length, conveys
the water to a bafon alfo of brick, and about two feet
fquare. The channel and bafon were made about
40 years ago under the direction of the late Rev. Dr.
Knight; were opened and cleaned in the years 1755
and 1759, when I directed the workmen to new
lay the bricks of the channel in fome of the fliff blue
clay, inftead of lime-mortar, that the water migl};t

be
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be lefs liable to a decompofition in its paffage. From
the bafon the water frequently overflows, and runs
trickling along a trench into a fmall brook ; where-
ever it ftops, it leaves the clay ground tinged of a
rafty ochry color, and the water ftagnating is co-
vered with a thick pellicle variegated of many colors.
In frofty weather, I have often found ftala&ites hang-
ing round the edges of the bafon, which, upon ex-
amination, were formed by the felenites impregnated
with the vitriol of iron, changing their white ap-
pearance to a rufty yellow-colored cruft covering the
ftalactites.

The water taken up out of the bafon, is generally
clear and tranfparent, unlefs after heavy rains, when
it appears thick and of a muddy yellow ; or when
the bafon has not been cleaned fome time, lumps
of a black gelatinous fubftance, like the fediments
in ink bottles, are taken out from the bottom of
the bafon.

By dipping earefully a glafs into the bafon in a dry
feafon and fair weather, the water is quite clear,
full of bubbles fparkling up, fome of which ftick
to the fides of the glafs, By the hydroftatical bal-
lance, its weight differs from diftilled rain water,
weighed at the well, as 1006 L is to 1000;
when carried to Huntingdon, as 1010, to 1000;
and brought to London, it has about the fame weight.

The Somerfham water, drank at the fpring, is
cool, pungent, and of an auftere, fharp, aftringent,
ferruginous tafte, fomewhat inky, but not in the
leaft difagreeable; when carried to any diftance; it
lofes a little of its pungency, by its fuffering a de-
compofition ; but carefully bottled under water, and

then
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then well corked, covering afterwatds the corks
clofely with rofin and wax, the water preferves its
brifknefs and volatility a long while, and provided
the bottle be kept corked, though half the water may
have been drawn out, yet after keeping it months,
nay many years, it will ftill preferve its irony prin-
ciple, fo as to turn with galls, purple, or dark blue.

Experiments at the Spring Head.
Experiment 1.

Half a grain of powdered galls turns a pint.of So-
merfham water of a dark purple,

Experiment 1I.

Brandy, or rum, drawn from oak cafks, or an
infufion of green tea leaves, turns it of a blackith
caft.

Experiment III.

'Vegetable, nor mineral acids, caufe the leaft al-
teration in the water, which remains clear, and with-
out the leaft effervefcence.

Experiment IV,

Alcalies, ‘whether volatile or fixed, caufe an ef-
fervefcence and turn the ‘water green and curdled.

Experiment V.

It mixes with milk without alteration. .
Experiment
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Experiment VI.

Syrup of violets turns the water green.

Experiments at bome, in Huntingdon.
Experiment VI

Half a grain of galls powdered turned a pint of
Somertham water of a dark mazarine blue, inclining
to purple.

Experiment VIII.

In two vials were poured fome Somertham water,
each vial containing eight ounces. In one had been
put two drams of filings of iron. After ftanding
twenty-four hours in 2 moderate warm place, three
grains of powdered galls were added to each vial.
The pure Somerfham water immediately turned
purple, with the galls, which next day fell like a
purple fediment to the bottom, and left the fuper-
natant liquor clear. The water poured on the filings
of iron threw up feveral air bubbles, turned black
as ink, fome few hours after the addition of the
three grains of galls; and kept that color, and an
inky tafte, feveral days; after which the black fedi-
ment fell likewife to the bottom, and left a clear fu-
pernatant water, which flill preferved its inky

tafte.

Experiment
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Experiment 1X.

Brandy, or rum, drawn from oak cafks, or an in-

fufion of green tea leaves, produced a purple color,
inclining to black.

Experiment X,

Somerfham water doth not lather with foap, but
curdles immediately.

Experiment XI.

Acids caufe no alteration, but mix as at the {piing
head.

Experiment XII.

~Volatile or fixed alcalies did not -effervelce with
the Somerfham water, at home, as at the. {pring
head, but produced a cloud, then curdled, and threw
down a fediment.

Experiment XIII.

‘The Somerfham water, in a few hours, lets fall
an ochry fediment to the bottom of the bottle, which
is of a different color, according to the feafon in
‘which the water is taken up; in dry times, the fedi-
ment is of a rufty, cinnamon, or orange color;
in wet weather, it is of an olive, or brown color,
fmelling like the fumes of fulphur.

Experiment
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Experiment X1V,

After the firft feparation of the ochry fediment, the
water continues clear, and tranfparent; and notwith-
‘ftanding 1 have kept fome bottles half full, months,
and years, yet the water preferved its purity, and
would in a lefler degree turn purple with galls.

Experiment XV,

The water being filtred from the ochre, which was
precipitated at the bottom of the bottle, and then
put on the fire, emits many air bubbles, then
grows turbid and yellow, and after a little evapora-
tion throws up a thick fcum, which feparated by
filtration proves to be a fine ochre befet with felenites.
The water will then, after boiling, turn purple with
galls. By accident I let fall fome hot Somerfham
water on an iron fender, which it inftantly turned
to fo many blue fpots, as there were drops on the
fender.

Experiment XVI.

After this focond filtration, the water appears
greenith at the top, and lets fall a white fediment;
when the liquor is evaporated to nearly the quantity
of half an ounce, a thick pellicle is formed.

Experiment XVII.

If to this refidoum: a fmall quantity of diftilled
rain water be added warm, and then filtred, a very
Vor. LVIL D white



[ 18]
white fediment will be feparated’; and the rain water
being evaporated to a pellicle, will leave a brown de-
pofit, which will appear to be a bitter muriatic falt,
containing fometimes a few cryftals.

Experiment XVIIL

The Somerfham water mixes well with warm and
boiling milk, when carriedat a diftance as well as at the
{pring head ; but when equal quantities of the water
and milk are boiled together, then the milk is turned
immediately, the curd of which becomes of a bright
pink color with galls, the whey of a reddith brown,
and both are of an agreeable rough and ferruginous
tafte.

Experiment. XIX.

To difcover if the water contained any allum,
according to Dr. Shaw’s direction, fome leaves of
the herb Geranium Robertianum, commonly called
Ragged Robert, were infufed in four ounces of So-
merfham water, a comparifon made between this
infufion, and one of the fame herb, in the fame
quantity of diftilled rain water, and another in as
much dittilled rain water, with two grains of allum
powdered. The glaflfes were all placed in a2 mo-
derate heat, and the feveral infufions appeared, as
follows, after ftanding twenty four hours; the So-
mertham water of a purple color, with a reddith
hue; the rain water, with allum, of a green, with
a reddith caft; and the rain water of a fine green.

The herb fubfides with the Somerfham water, ﬂoa.ts
1 in
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in the middle with the aluminous rain water, and
fwims on the top in the fimple rain water. The herb
is turned purple, by infufion, in the Somerfham
water; is of a yellow green in the rain water with
allum ; and remains ofg a bright green when infufed
in rain water alone,

Experiment XX.

The fediments, by evaporation, from Somerfham
water differ, as is faid, of the fpontaneous feparation,
in Experiment 13. according to the feafons, both as
to color and quantity. Four pounds of the Somerfham
water have, by evaporation, yielded in a dry feafon,
fixteen, or at moft twenty grains of a rufty colored,
or orange colored fediment; whereas, after rainy
weather, two pounds of the fame water have yielded
one dram of a dark olive brown fediment.

Experiment XXI.

I put two drams of the yellow ochry fediment into
a crucible, covered with a tile, and having calcined
it in an open fire, it had loft a fixth part of its
weight ; the refiduum appeared of a red rufty color,
mixed with a white earth ; and on the fides of the
crucible a fmall quantity of greyith powder fticking
to it. Thered powder was partly attracted by the
magnet,

Experiment XXII

I put,at the fame time, into another crucible, a lump
of the blue clay, brought from the Somerfham Spa,
D2 weighing
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weighing about two ounces ; this clay was intermixed
with {mall fhoots of felenites, furrounded with the
fine yellow ochry clay mentioned above. After cal-
cination, partof the clay had vitrified, part was be-
come of a dark red, and the felenites were burnt
to a white powder.

Experiment XXIII.

I threw fome of the white fediment, procured by
filtration and evaporation mentioned in Experiment 17.
on ared hot iron ; it partly bliftered up, and turned
of a greyifh color, and the remainder, which was
the greater quantity, appeared of a very clear white.

Experiment XXIV,

Having, by evaporation and filtration, procured
fome felenites from the Somertham water, I threw
it into a red hot crucible, wherein it partly {welled up
like blifters, and when cold appeared of a greyith
white, intermixed with particles of iron.

Thefe Experiments plainly demonttrate, Sir, that
the following contents are to be found in the So-
merfbam water. Firft, by Exp. 1, 2, 6,7, 8, 9,
13, 14, 15, 18, 20, 21, 24, iron. Secondly, by
Exp. 13, 16, diflolved pyrites. Thirdly, by Exp.
1, 3, 4, 10, 11, 12, 14, 16, 18, a vitriolic acid.
Fourthly, by Exp. 22, 23, 24, a calcarious earth.
Fifthly, by Exp. 15, an ochre. Sixthly, by Exp.
15, 16, 21, 22, 23, 24, felenites. Seventhly, by
Exp. 17, a muriatic falt, which doth not cryftallize,
And, Eighthly, by Exp. 18, 19, 21, 23, 24, allur}nh.

e
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The Somerfham water, therefore, is a chalybeate
~water, ftrongly impregnated with the vitriol of
iron and allum, and containing fome calcarious éarth,
felenites and falt.

It would be abfurd in meto trouble you, Sir, either
with any more experiments, or the relation of the
feveral cafes, in which I have found the falutary ef-
fects of the Somertham water, fince no one knows
its properties better than you, Sir, nor direGed it for-
merly with greater efficacy. I fhall, therefore, now
lay before you Dr. Morris’s letter, in confirmation of
what Lhave faid, and only mention, that upon the
feveral trials made with this water on human calculi,
both at Huntingdon and in London by me, and lately
by Dr. Morris, the Somerfham water has acted power-
fully on thofe fubftances ; that it mixes well with the
blood, and pafles vifibly with the urine. But thefe
experiments, and the above-mentioned cafes, trite as
they muft be to you, may probably, with other par-
ticulars relating to the county of Huntingdon, be laid
before the public at fome other time.

I am happy in this opportunity of acknowleging
myfelf, with the greateft regard,

Dear Sir,

Your moft obliged,

and moft obedient humbie fervant,

FLower Brook-ftreet,

Nov. 15, 1765. D. P. Layard.

Letter
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A Letter from Michael Morris, M. D. Member of the
Royal College of Phyficians in London, and of the
Royal Society, to Daniel Peter Layard, M. D.
Phyfician to Her Royal Highnefs the Princefs Dowager
of Wales, Member of the Royal College of Phyficians
in London, and of the Royal Societies of London
and Gottingen, relating fo Experiments made on the
Somertham Water.

Dear Sir,
F R O M your very accurate account of the fingu-

lar mineral water, found at Somerfham, in
Huntingdonfhire, and its falutary effects in many ob-
ftinate difeafes, it appears to be highly deferving the
attention of the public. I, therefore, agreed with
pleafure to your propofal of repeating the experi-
menrs here, which you had formerly made at the
fpring head, and at Huntingdon; and adding fuch
as you were obliged to omit in the country for want
of a proper apparatus.

As you intend to oblige the public with an account
of the former, to which our repeated trials here
were perfectly conformable, I thall confine myfelf in
the following narrative, principally to the latter, at
which you affifted in my laboratory.

Experiments on the Somerfbam Water.

The water feemed clear in the bottles, though
there was fome fediment at the bottom. It was
clear and bright when poured into a glafs, but did
not fparkle nor emit. air bubbles for a confiderable

time
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time. It was auftere, fubacid, and chalybeate to the
tafte.

Experiment I.

On adding five grains of powdered galls to a glafs
of the water, it ‘foon became of a muddy blue,
which in a little time changed to a light purple.

Several bottles of the water, which had been kept
upwards of two months, exhibited the fame ap-
pearances. )

The water, in {fome bottles; which had been half
emptied on purpofe, and corked {lightly, flill pre-
ferved its property of ftriking a blue and purple with
galls, .though more faint.

From:thefe experiments, the Somerfham water ap-
pears manifeftly to have preferved its ferruginous
quality, notwithftanding the long carriage from the
fpring to London, and to have loft very little of it
for a confiderable time after, which renders it a va«
luable acquifition to the public, as there are very few
mineral waters, generally known in England, that
do not lofe their chalybeate properties in a few days,
and even at a fmall diftance from their fource ;. which
renders the importation of the foreign chalybeate
waters abfolutely neceffary, at a confiderable price..

Experiment 1I.

Two pounds of the Somertham water were ex-
pofed to a gradual fire in a glafs retort luted to a re-
ceiver,

The
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The water, as it grew warm, became turbid, and
difcharged air bubbles, depofiting at the fame time
an ochry fediment at the bottom. Thefe ap-
pearances ceafed before eight ounces were drawn off
by diftillation.

The diftilled water, proving on examination, to
be no wife different from common diftilled water,
the diftillation was difcontinued ; the contents of the
retort were poured into a white bafon ; on ftanding
a night to fettle, the liquor in the bafon feemed clear,
and a yellow fediment was feen at the bottom; the
clear liquor was decanted into another bafon.

The fediment carefully dried, weighed near four
grains, and proved to be chiefly ferruginous.

The clear liquor was fuffered to evaporate, by the
heat of the atmofphere, in the month of Auguft;
pellicles were formed fucceffively on the furface,
which breaking in a little time fell to the bottom;
this continued until there remained about two ounces
of liquor, which was poured carefully from the pel-
licles into a cup, and was fet to evaporate in a mo-
derate heat. The dried pellicles weighed 30 grains.
They were infipid, gritty, and not foluble in water.

Experiment III

Six grains of the pellicles, expofed to a ftrong
fire, in a covered crucible, for three hours, became
reddith when cold, and loft a grain in weight; but
feemed not altered in other refpeéts.

Experimerit
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Experiment IV,

Six grains of the fame pellicles expofed on a teft
to a reverberatory heat for the fame fpace of time;
the vitriolic acid being volatilized, by the reverberated
flame, was expelled from its terrene bafis, fo that the
refiduum, when cold, weighed but three grains,
was acrid to the tafte, grew hot with water, and
communicated the fame qualities to it that lime
does. Hence the faline pellicles depofited by eva-
poration, appear to be the felenites, or the vitrio-
lic acid, united to a calcarious earth, with a little
iron,

Experiment V.

* The liquor in the cup being quite evaporated, there
remained fome regular cryftals ftanding in a whitith
powder; the cryftals weighed five grains, and
prloved on examination to be regular cryftals of
allum,

Experiment VI,

The whitifh powder foon attracted moifture from
the air, and in the fpace of 24 hours ran, per de-
liguium, into a brownifh fubacid auftere liquor, of a
ferruginous and faline tafte.

It appears from thefe experiments, that the con-
tents of the Somerfham water are: Firft, Iron.
Secondly, Selenite.  Thirdly, Allum. Fourthly,
From its tafte, and attraing the moifture of the

air, fome marine falt, with a little allum and vitriol
Vor. LVI. E in
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in the ftate of an agua magifira aluminis & witrioli,
incapable of cryftallization.

The Somertham water, therefore, feems to differ
confiderably from any of the mineral waters known
in Great Britain or Ireland *. For among the writers,
who even admit and mention aluminous waters, no
one, except Dr. Short, pretends to have feparated
cryftals of allum from them ; and even he declares,
that in fubfequent trials on the Nevil Holt water
(from which he had once obtained fome) he could
not fucceed.

Though if we confider that allum is compofed of
the vitriolic acid, united to an argillaceous earth, it
will not be difficult to conceive that an acid water,
pafling through a ftratum of fuch earth, fhould act
upon, and unite with a finall portion of it; or the
water may diffolve fome allum in the ftratum of de-
compofed pyrites, where it is impregnated with iron
and felenite. So that probably allum has been often
overlooked in water wherein it exifted ; nor did we
obtain any in our experiments, until nearly all the fe-
lenite had been feparated.

However; asallum is a very powerful medicine ;
the quantity-difcovered in the Somerfham water, muit
have contributed not a little to its efficacy, in fome of
the remarkable cafes wherein you have obferved its
fuccefs.

T am,

SIR,
Your obliged humble Servant,

Michael Morris.

* Rutty Synopfis of Mineral Waters, p. 299. Lucas Effay
on Waters, Vol. IL p. 24. ‘

1 IV. Account



