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On

Flax-sleeping, and Us Effects on the Colour and
Bxj G.wrN Inglis, Esq.
lity c,j the Flax.

To Mr.

Qua-

Tilloch.

—

Dear Sir, If vou consider the following obsevvatious on
flax-steeping vvortliV of a place in your valuable Magazine, I will
They are the substance of anthank you to insert them.
swers furnished by me to inquiries made upon that subject by
G. Thomson, Esq", of the Trustees Office, Edinburgh.
When in Dumbartonshire in 1801, reducing to practice the
process of bleaching by steam, I had a few spindles of yarn given
me to prepare for weaving. There was in the sleekness of the
Having soaked
thread something that attracted my attention.

warm water to prepare it for steaming, I was
surprised at the change of colour, and the quantity of colouring matter dissolved in the water. It was then washed, wrung,
it

over-night in

much

and soaked in a weak alkaline ley, and laid for steaming over
some bro\vn linens. After steaming the usual time, the covers were
taken off.
whiteness
stances.

to have attained a degree of
never had before observed under similar circumwas washed in the stream so long as any colouring

The yarn was found
I

It

matter came from

it,

and

laid to the grass for

two days.

I

re-

well the colour was such as to impress me with a strong
belief that some great and important discovery might be the result of accurately following up the process this flax had gone

member

through; and I inmiediately made inquiry of the lady to whom the
yarn belonged, who informed me she had it from a person she
named, in the neighbourhood to this individual I made the
same application, and traced tlie yarn to have been purchased at
:

Kilmarnock fair.
Here the matter rested till the next season of lint pulling. I
had a particular wish to trace if possible the matter to its source,
and ronceived the best plan would be to traverse that part of the
My time was far
country, from Stirling towards Kilmarnock.
too
A2
Vol.'51.No.237. J"«w. 1S18.
a

On

4

Flax-steeping, and

saw

much

its

Effects'

the
too limited : but I
secret with regard to the bleaching, lay entirely in pulling the
flax before it was too »ipe; and I also found that this great advantage might again be lost by improper watering.
I saAV the flax in all its stages, from the pulling to the drying
after watering; and upon inquiry I uniformly found the greenest
pulled was intended for the finest purposes, and that the whitest
They were
flax, after drying, had been watered in the lurji.
very particular in watering, and did not allow it to remain so
long in the water as I had been led to believe necessary, from the
practice here; nor did they spread it on the grass after watering,
as is the mode in this quarter, but dried it all from the water, by
as

what is termed hutting.
As bleaching alone was my

as to satisfy myself that

object,

my

inquiries respecting the

were very particular
uniformly found that the white flax had been watered in the
burn, and the dark-coloured in ponds dug where water could be
most conveniently obtained. When I mention a burn, it must
be understood to be a stream so small as to require a dam being
necessary to receive the water into a Temporary pond to cover
different shades of colour after watering

and

I

the

flax.'

The succession

of clean water, I conceive, prevents the deposition of colouring principles, to be hereafter mentioned, by washing or carrying them away, after being extracted from the flax,
which I had afterwards an opportunity of proving, in a pond so

constructed, which produced remarkably white flax, while the
same flax, from several stagnant ponds dug in the same ground,
filled with water from the same spring,was very dark in the colour.
In following up these observations, my situation in life did not
then admit of experiments to the extent the importance of the
subject would have required.
I shall, however-, narrate these, so
far as they extended. The result satisfied me, that the watering
of flax must vary with local circumstances, and every where depend on the means afforded by springs, streams,moss, or marsh,
that may be in the neighbourhood of the flax-field, so long as
the present mode of culture is followed ; and the colour of the
flax after watering very much depend on the following causes:

The ripeness of the flax before pulling.
The state of putridity of the stagnant water.
The minerals the water may contain.
Whether it is steeped in a pond dug, or one formed by damming
a small stream or rill.
Or, if a succession of parcels of flax
(which is sometimes the case) be watered in the same pond,
where every succeeding parcel must partake of the contaminating
dye produced by t'le fermentation of the former.
In the course of my observationsj I found the quantity and
solubility

on the Colour and Quality of the Flax.

5

solubility of the colouring matter in proportion to the degree of

ripeness

;

and

in the ripest,

on a principle

I

never

to have an existence in flax, viz, iron, which

abound

then

till

may

knew

be said to

in ripe flax.

I found the colouring matter soluble in water
but this matter became less and less soluble, till the water made
The time necessary for flax to
little or no impression upon it.
macerate must in some measure depend on the weather, but
more on the state of ripeness than most practitioners seem to be

In unripe flax

aware

of.

In unripe flax the juices of the plant are in a mucilaginous
state; hence its solubilitv in water.
If flax is watered in an unripe state, the mucilage, from its solubility, tends greatly to facilitate the process of watering, by promoting the fermentation.
But if the flax is allowed to stand on the ground till it has attained a rust}-brown colour, and the seed fully ripened, the
juices of the pLiiit are then changed from mucilage to resinous
matter, and certainly no longer soluble in water, so far as the
resin is concerned, unless assisted by solvents.
In this stage, instead of having a large portion of mucilage
to expedite the fermentation, the resin defends the flax for a

time against the eifects of the water, and the fermentation must
proceed by slow degrees ; consequently the time necessary to
steep flax must vary according to the ripe or imripe state of
the flax when palled. ^\'hat would sufiicicntly water unripe flax,
would hardly penetrate the outer rind of the ripe ; and the time
required for the ripe would entirely destroy the other.
The choice (where a choice can be made) of the water, and
the ground into which posuis are to be dug, or the rill or stream
into which the flax is to be laid, is certainly of the highest im]>ortance, for the colour, quantity

and quality of the

That very great improvements may be made

flax.

in the

mode of

from the rind and boon, so as to render that
process less offensive, far safer, and equally effectual, I have no
doubt w hatever. But before promulgating any speculative theorv
on a subject of such importance to the nation, would it not be
laudable in the Honourable Board of Trustees to cause a full
scries of experiments on a fair scale, to be made and followed
up by 8ome persons of skill and observation, which would set the
matter at rest, solve all doubts on so important a process, and
furnish the farmer and flax -grower with such instructions that he
could not err.
•separating the flax

The

presence of

iro)i

in the plant

was discovered

in

my

at-

tempts to bleach flax, by different modes, to ascertain whether
there existed any other principle beside mucilage, resin and oil,
in what stage the juices became insoluble in water, and to
A3
what

6

Supplevient to the Value of increasing Life Annuities.

what extent these substances

existed, with a view to ascertain
the safest strength of alkaline applications to be vised in the
different processes of bleaching.
Alkalies are the common sol;
but I did not conceive them altogether
present purpose. I took alcohol, and succeeded in
to a very beautiful whiteness flax in its unripe state

vents used by bleachers

adapted to
bleaching

my

and in its early stages; but as the flax ripened, its power lessened.
I exposed full ripe flax to the action of alcohol, both in a liquid
state and in the state of vapour, till I satisfied myself of having
extracted all the resinous matter;
I
still a colour remained.
subjected it to the action of an oxymuriate, and was astonished to

—

see the presence of iron so strongly indicated.

quantity of this

full

ripe flax,

and boiled

it

I

took another

in a lev of prussiate of

common potash with green
was washed, and immersed in oxymuriate of
This experiment
lime, which produced a beautiful light bhie.
I repeated till I produced, by ai)parenth the same process, on
the unripe flax a beautiful white, and on the full ripe a fine, full,
This explained in a most satisfactory manner
Prussian blue.

potash, prepared bv calcination of

whins: from

this

it

of the phsenomeua of bleaching I never before could comprehend, and appeared to me a most wonderful work in nature,
the formation of a metal in the juices of a plant, whose existence was not detected, bv the same means, in the same plant,
only fourteen to twenty days younger than where its presence

manv

became

so manifest.

and is very soluble in water
water in the pond becomes impregnated
'^''he process of fermentation comes on, in the prowith tan.
The iron and tan corngress of which the iron is acted upon.
bine, precipitate, and form an almost indestructible dye.
Thus, by inattention to the steeping of flax, the labour and

Tan

also exists in flax,

In steeping

flax, the

expense of bleaching are greatly increased. The linen loses much
of its strength and durability by the necessary process of bleaching, and destroying a colour which, by due care, might be preWith esteem, I remain.
vented from ever fixing itself.

Dear

sir,

yours sincerely,

GaviN

Strathendrv BleachfieW,
Dec. iO, 1817.

II.

Supplement

to

InGLIS.

Mr. Bunwell's Paper on the f'nlue of inNumber fur September 1817.

creasiicg Life Aunuiiies, in our

To Mr.
Sir,

— £ rom

Tillock.

the circumstance of having changed the original
for determining the values of increasing

form of the theorems

life

Supplement

to the

7

Falue of increas'mg Life Annuities.

aiumities (inserted in number 23'.i, for September) it has
happened that the symbolic characters denoting the operations
to he performed upoLi the respective (juantities which compose
them, have inadvertently been misplaced, and in one instance entirely omitted. As a consequence thereof, the theorems are liable
to be misinterpreted, and their practical solutions at variance
with the conditions and process of investigation upon which they
have been established. These corrections, although apparently
niin\ite, but really essential, will first engage n)y notice; when I
also beg to avail myself of the opportunity to offer some additional theorems applicable to the purpose above, and which
will appear to be much more commodious, and better adapted
to computation than those which they properly represent; and
so far as regards this object, the only difference between them is,
that the latter are not dependent for their numerical results on
the tables of single and joint lives, being derived from the celelife

brated hypothesis of M. De Moivre, as the present ones s'milarly
are by its aid from the real probabilities of life, and which consequently will applyto any tables of observations wliatever. Il therefore follows as a distinction, that in all cases of real practice the
formulae now inserted should be employed in preference to those
alluded to.
I now proceed to the corrections.
In the first theorem the sign ( should be put before 6(r/+l)
in order to connect it with the following quantity, the signification being that the whole thus included within the parenthesis

—

is to

be incorporated with the expression x
requires no other observation thau

The second

being cor-

its

rectly jjrinted.

In

the third theorem the sign

put before the factor

^—^

per index of operation

all

to the right from those

,

and

set

is

omitted

ought to be

thus keeping distinct by

composing that on the

on the

it

;

left

(

And further

note,

left.

of the factor

—

—

,

since the

two

combined

.?".

The

should have -//, and not

With respect

pro-

should he removed from be-

sets of (|uantities connected thereby are also to be

with the expression

its

the quantities forming the expression

In the fourth and last the sign
fore the 6

—

general term in the pentagonal scries
1, as printed.

-

to the supplementary part of

Y

mv design :
an annuity of ^^1 on the given single, and two equal joint lives.
AA'.A' the values of' the same
lives each one year older.
1

lit

A AA

tor the value of

S

Siipptemerit to the Value

Now

of Uwreasing Life Annuities.

the theorems in the paper referred to, as they occur

let

in order, be severally denoted

pectation of the given

life

by P. Q.R. S.

•after

effecting the neces;»ary

may be

cA

c.

c

the

one year older. Then
substitutions, and by reduction, the
life

represented as follows
S.r

P=

."') the ex-

recelvhig Jzl a year hence;

complements of the same, and of a
resulting equations

(—

B-D + c-l. + c^.^A-AA}-

—2 /

,,._,

+

— '\

\B — T^— .x
.

f'

c

_

J

€ix—\)

B being the value of an annuity 1. 2. 3, 4. for the term certain
equal to c, and D that of ^'1 for like term.

Q=
Now
a

life 1

c(A-AA)+c'.(.V-AA').^a:.

if P' denote the value as found by the
veav older than A, ue shall obtain

R=
And,'

b=

first

formula for

-I
oA+:pv/iSx

a

given sum being proposed to be advanced in lieu of an
equivalent increasing life annuity, one general instance of the
utilitv of these formula; then would be, to assign what the ratio
of the series should be, because allied in principle to that which
determines the \alue of the annuity sought ; and I conceive there
is a numerous class of individuals in tiie speculative order of society, and of others having no prospective views as to the future
disposition of tlieir property, but who, prudently contemplating
a time of adversity iiappcning, would be induced to stipulate for
the gram of an annuitv beginniiig with some small annual payment,
and increabing upwards, so that it is rendered an object the move
inviting as the duration of life is prolonged. These persons, it may
i)e imagined, would infer a peculiar policy in this mode of assurance, independent of the pleasing reflections it must inspire at a
season (as we jjerceive but too commonly evidenced) when human
nature hath to recount the sublunary ills of an eventfid and chequered life. I aim not at objects merely speculative and curious,
but practically advantageous.
Yet I am sensible of an existing cause that tends to counteract a spirit of stimulus for life annuity business in a quarter where
most naturally it would be expected, arising from the tables at
this time so indiscriminately resorted to being very defective and
ill-suited thereto; anj indeed its objects, at first confined to the
chartered

Any

Aeronautics applied

to

Meteorology.

9

chartered companies, we have seen usurped and persevered in to
Hence it is these instruments of anaan improvident extent.
lysis may remain dorn.ant as speculative truths, till, by the accession of more copious and efficient auxiliaries, the practical may
be said to keep pace with the mathematical means.
Having been prevented by particular circumstances from paying earlier attention to this matter, if you will have the goodness
to allot it a place in the next number of the Philosophical Magazine,

it

will confer

an obligation upon, Sir,
Your obliged and humble servant.
J AS.

Haberdashers' Place, Hoxton,

December

Benj. BeNWELL.

12, 1817.

HI. Aeronauiics applied

to Meteorology.

To Mr.

By

T. Forster, Esq.

Tilloch.

—

Sir,
X HAD for a long time suspected, from the direction of
the flying clouds, that the currents of air which occupied the
higher regions of the atmosphere came down afterwards, and
blew over the earth's surface in tlie same direction as they had
previously blown above.
To ascertain this fact, I observed attentively the various directions of small air-balloons made and
sent up by my brother;
Out of more than twenty experiments,
I have selected the following as confirming this fact
they were
made in different years, and in different times of the year.
in October 1S09, a gas-balloon three feet seven inches diameter, on ascending, first moved with an E. wind; at the height
of {about) 500 feet it got into a NN.VV. current; and lastly, at
a much greater hltitude got into a strong gale from SVV., which
carried it into Cambridgeshire. The succesive changes of the
wind next the earth as indicated hv the weathercocks were E.,
:

NNW.,

—

and SW.

have minutes of nine experiments made during the two consequent years (18 10 and 1811), in which each balloon got three
currents, whose directions became successively the directions of
the currents next tlje earth within the space of thirty-six hours.
In four other experiments made in the same years, two of the
balloons went uniformly in one direction, and the wind remained
steady for several days.
The other two experiments failed; that
is to say, the currents indicated by them did not come down,
or else they came in the night-time, and were unobserved.
Of
late years, not being stationary in one place, I have not made
so many experiments ; and I have only accurately observed four
balloons made by my brother, whereof three got four, and the
other got two currents of air
out of these only two were followed
I

:

An Analysis

10

of Sea-waler

lowed bv successive currents next the earth

:

in the

same

direc-

tion.

Yesterday

lie

iaunched

fron"!

Cla])ton a middle-sized inflam-

P.M., the smoke and weathercocks indicating- a W. wind.
The balloon consequently
went in an E, direction but at the height of what on a rougli
guess might seem to be above five or six thousand feet, it got
into a NW. gale, and seemed carried toward SE.
At half after
four the smoke from the chimneys indicated the same wind,
though so gentle as hardly to be perceived, and which did not
move the con)mon weather-vanes.
The last experiment confirms also an observation which I
have before made, Ijy means of the movement of tiie higher
clouds; namely, thai: when the therniometer is below the freezingpoint with a southerly wind, there is then a northerly wind blowWe have oflfered a small reward for the balloon,
ing above it.
and shall be obliged to any person who mav communicate where

mable gas-balloon,

at three o'clock

;

—

it fell,

that

we may

ascertain

its

ultimate direction.

hope to communicate in future more accurate details of
aeronautic experiments on wind; and I merely communicate the
above to excite persons in diflferent places to make correspondingI

The small balloons are easily made cf varnished
paper; they are preferable to those sent up with rarefied air, as
they ascend higher and keep up longer.
But the rarefied air-

observations.

balloons are capable,

when made

large enough, of indicating se-

veral currents of air.

Besides the above experiments of which I have minutes, my
brother has sent up a great many balloons, and has almost always observed them moved by two or three currents a circumstance which shows how little these machines (notwithstanding
the sanguine assertions of some French writers) can ever be de:

pended on as instruments to convey intelligence to armies
where the ordinary means of communication may have been intercepted by the enemy.
I am, sir,
yours, ike.
Walthamstow, Dec.

12, ISl/.

T. FoRSTER.

IV. A7i Jnalysis of Sea-ivater wil/i Observntlnm on the
Aimlysis of Sail- brines.
By John .Murray, M. D. R. S. E.*
',

T HE

R

composition of sea-water has been variously stated bv
dififerent chemists, not only with regard to the
proportions of the
salts which it holds in solution, but with regard
even to the ingredients themselves.
J.

•

From

the Transactions of the Royal Society of Edinburgh for 1816.

According

tvith Observatiovs

on the Analysis of Sall-hnnes.

1

of soda, muriate
Acconling to Lavoisier, it contains muriate
of soda, sulp irate ot
sulphate
lime,
of
muriate
and
of maLniesia,
The proport-ons he
lime.
masnesia, sulphate and carbonate of
(French weights) 120 grams
assigns are, in a pound of water,
muriate of magnesia, __2 J grams
of muriate of soda, 14| grains
of magnesia, / grains oi
muriate
with
mixed
.nuriate of lime
and b grains ot sulmagnesia,
of
sulphate of soda and suli)hate
phate and carbonate of lime*.
He found only
Bergman gives a very ditfereut statement.
o lime;
sulphate
and
magnesia,
of
muriate of soda, muriaie
kamie, which is equal to about b^
the proportions in a Swedish
of muriate ot soda obU
English pints, are 2 ounces 433 grains
grains ot sulphate ot
45
and
magnesia,
of
grains of muriate
a
th.ey are equal,
weights,
English
Reducing them to
lime t.
241 grains, muriate of magpint of water, to, muriate of soda
This, however, is with regard
nesia 65-5, sulphate of lime 8.
matter
1 part ot sahne
containing
Canaries,
to water from the
23i of water. Reducing it to the proportion of the
in about
the proportions wil
water of our shores, that of about 1 to 30,
magnesia
j1, sulphate ot
of
muriate
l«6-5,
soda
be, muriate of

m

lime 6

= 243-5

grains.

•

m
_

•

,

^f

the omission ot
evidently incorrect
other chemist has obtained,
every
which
magnesia,
of
sulnhate
on a large scale. And,
and which is known to be extracted even
being aware that
what is singular, this did not arise from his not
he made an experwuent
contrary,
the
On
present.
be
might
it

Bergman's

analysis

is

is not
and even now, in reviewing his method, it
dryness
to
evaporated
He
deceived.
apparent how he had been
with alcohol, by which he tound
a'ld treated the dry residuum
be then washed the resiof magnesia to be dissolved

to discover

it

;

muriate

;

muriate of soda, with a small
dual matter, consisting chiefly of
remarked, it any sulquantity of warm water, by which, as he
have been dissolved.
phale of magnesia were present, it ought to
of this salt, either
presence
the
of
signs
no
showed
But this water
and contained nothing but a small
ill taste or by precipitation,
Now unquestionably, in this way, suli)ortion of common salt.
have been discovered ; or it it should
to
ouiiht
magnesia
phate of
originally exist, but that sulphate
not
be supiiosed that it does
method employed was
of soda is the primary ingredient, still the
The only supposition
salt.
latter
this
discover
to
proper
cciuallv
of
the analysis, a very
step
first
the
in
that,
that can be made is,
which a por
weak alcohol had been used in large (luantity, by

still it is
sulphates would be dissolved, though
be entirely abswould
they
way
this
in
that
imagine
to

tion of these
difficult

tracted.

_^,

.

• Manoirc.f dc VAcndimie des Sciences,

f

Bergman's Essays, vol.

i.

p.

2.'30.
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Lavoisier's

jin Analysis of Sea-water ;

1

Lavoisier's analysis has been considered as incorrect in two
in the finding muriate of lime, and sulphate of
circumstances,

—

Neither of these has been discovered by other chemists
and in a late analysis of sea-water by Vogel and Lagrange, one
of the objects of experiment was to detect their presence, and
the conclusions drawn were, " that sea-water contains no sulIn this analysis
phate of soda," and " no muriate of lime."
the saline ingredients found in sea-water were the same as those
assigned bv IBergman, with the addition of sulphate of magnesia.
In 1000 grammes there were found 25*10 grammes of muriate
of soda, 3*5 of muriate of magnesia, 5'78 of sulphate of magnesia, 0*20 of carbonate of lime and magnesia, and 0*1 5 of sulsoda.

phate of lime*.

Some

other recent analyses have been given ; that by Lichis noticed by Vogel and Lagrange, from a German
journal, as approaching to their own ; and that of Pfaff, in which,
as in Lavoisier's analysis, there is foimd a portion of muriate of

tenbergh

lime.
It is obvious, that there remains a degree of uncertainty with
regard to the ingredients of sea-water, sufficient to give interest
The principle, too, which I have illustrated
to a new analysis.
that
in a preceding paper, on the Analysis of Mineral Waters,
the substances obtained are not always to be regarded as the
original ingredients, but freijuently as products of new combinations established by the analytic operations, may contribute to
throw light on the conclusions to be drawn, and seemed to me
to admit of being applied to the explanation of some of the preceding results. This led to the experiments of which I now propose to give an account.
The peciiliarity in the results of Lavoisier's analysis, and with
regard to which the others differ from him, is the obtaining, as
ingredients of sea-water, portions of sulphate of soda and muriApplying the principle now referred to, it is obate of lime.
vious that, in an an-ilysis by evaporation, the composition of
these salts would be subverted by their reciprocal action ; neither
of them would be obtained ; but by mutual decomposition they
would be converted into muriate of soda, and sulphate of lime.
Sulphate of lime is accordingly obtained in all these analyses,
and probably has this origin.
But, admitting this, how had muriate of lime, and sulphate of
This, supposing the result
soda, been procured by Lavoisier ?
accurate, can only be ascribed to some peculiarity in his process,
bv which their mutual action had been prevented, and their diThe method he employed was to
tinct exiijtence preserved.

—

*

Thomson's Annals,

vol. iv. p. 200.

evaporate
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evaporate sea-water to dryness ; during the evaporation, sulphate and carbonate of lime were precipitated, and were withdrawn : the dry saline mass was lixiviated with alcohol ; and
the ley being poured off clear, was found to hold in solution muriate of magnesia and muriate of lime ; the undissolved matter
was then heated, with a mixture of two parts of alcohol and
one of water, by which it was almost entirely dissolved ; it deposited, however, on cooling, a white powder, which was found
to be sulphate of soda, and sulphate of magnesia, and it retained
dissolved the muriate of soda of the sea-water with a portion
likewise of muriate of magnesia.
Now a portion of sulphate of lime was obtained in this process, which, according to the view I have stated, was probably
produced by the mutual decomposition of sulphate of soda and
muriate of lime.
But it is also possible, that this decomposition
might not be complete. I had formerly found, indeed, that when
a liquor containing these two salts is evaporated, their decomposition is not entirely effected* ; it spemed possible, therefore,
that portions of both might remain undecomposed in Lavoisier's
process ; the alcohol applied to the solid matter would remove
the muriate of lime, and thus the sulphate of soda would remain.
To elucidate the whole subject, therefore, it seemed best
to repeat Lavoisier's analysis as he had performed it, and ascertain the actual results.
A. Four pints of sea-water of the Frith of Forth, taken up
near Leith, at a distance from any fresh water, were evaporated
by the heat of a sand bath ; the evaporation being continued
nntil a pellicle of salt formed on the boiling liquor.
A precipitate subsided during the boiling, which being washed, weighed
when dry 25 grains.
B. The li([uor was -evaporated to dryness, and the saline mass
was dried thoroughly by a continued heat of about 150°; it
weighed 1025 grains. To separate the salts composing it, it
was submitted to the action of alcohol. About 4 ounces of alcohol of the specific gravity of 840 were poured upon it in a
bottle, and allowed to remain over it for 12 hours, being occasionally agitated ; and when poured off an ounce of the same
alcohol was added, and after frequent agitation, and being kept
over it for some hours, was poured off, and added to the furmer.
C. 'i'he residuum, when dried, weighed ^^90 grains ; 1.35
grains had therefore been abstracted, consisting chiefly of earthy
muriates.

D. The saline matter was digested with 9 ounces of a weaker
composed of 2 of alcohol and 1 of v/ater, heat being ap-

spirit,

plied to

it

by a sand-bath nearly to

ebullition,

* Transactions,

4/5.

vol. vii. p.

with frequent

agitation

;
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agitation ; and the litjuor having been poured off while hot,
4 ounces more of the same dihited alcohol were added, heated
as before, and after it had become clear by subsidence, this li-

The greater part of the saline
quor was added to the other.
mass, consisting chiefly of muriate of soda, was thus dissolved.
E. The residue was submitted to the action of successive
(juantities of a still

weaker

spirit,

composed of

.S

of alcohol, and

4 of water, aided by heat, with the view of dissolving the sulphate of magnesia and of soda. A solution was obtained of a
strong saline taste.
F. To abstract these salts more completely, the residue was
lixiviated with small successive portions of warm w^ater ; a sotu-,
tion having a similar taste was obtained.
G. There was left at length a powder, soft, light, tasteless,

and insoluble.
It now remained to examine these products more minutely, to
determine their nature, and estimate precisely their quantities.
The powder obtained in the first evaporation. A, consists, acIt
cording to Lavoisier, of sulphate and carbonate of lime.
weighed when dry 25 grains it was submitted to the action
of a very dilute alcohol, acidulated with muriatic acid, which
this being poured off, and the residue beexcited effervescence
It was sidphate
ing lixiviated, and dried, weighed 22 grains.
of lime, and absorbed water with avidity, becoming solid and
The liquor poured oft", afforded by evaporation a saline
dry.
deliquescent matter, which, heated with sulphuric acid, gave
products equivalent to 1 '7 grain of carbonate of magnesia, and
;

;

1-2 grain of carbonate of lime.
solution B, obtained by the action of the stronger alcoought to have contained, according to tlie results of LavoiA
sier's analysis, muriate of magnesia and muriate of lime.
small portion of it was diluted witii distilled water, and a few
drops of a solution of oxalate of ammonia were added, but
The liquor,
caused no precipitation, nor even any opacity.
It was distilled to drytherefore, contained no muriate of lime.
Tlic dry matter deliquesced on exposure to the air ; beness.
ing lixiviated with alcohol, a small portion of muriate of soda
remained undissolved, which was added to the solution D. The
liquor being evaporated so far as to be of an oily consistence,
This,
afforded, on cooling, miniate of magnesia in prisms.
dried until it had no appearance of moisture, weighed 145 grains.
Decomposed by sulphuric acid, it afforded I05-() grains of dry
sulphate of magnesia, equivalent to 83*5 of real muriate.

The

hol,

D

The solution
had a strong saline taste, and, in cooling, had
deposited muriate of soda in cubes on the sides of the bottle.
little of it being diluted with distilled water, oxalate of am-

A

monia
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Carbonate of potash,
inonia did not impair the transparency.
and muriate of barytes, produced a turbid appearance. The entire Hquor was submitted to distillation, until the alcohol was abstracted, and was then evaporated in an open bason, initil crystals
formed in it while hot. These were cubes of muriate of soda,
and this salt continued to be afforded by successive evaporations.

The

last product deliquesced a little on exposure to the air, indicating the presence of muriate of magnesia ; and the remaining liquor afforded by evaporation a deliquescent, saline mass :

both these were washed with repeated portions of alcohol muriate of magnesia was thus obtained, which dried, weighed 17'3
grains, and which, converted into sulphate, gave 12-4 grains,
equivalent to 9'7 of real muriate.
The matter not dissolved by
the alcohol, being dissolved in wate", afforded by slow evaporation sulphate of magnesia in prisms, which dried, weighed 6-3
grains.
The crystallized muriate of soda, dried at a heat of
200", weighed 580 grains.
The solution E deposited, on standing, after twelve hours, crystals in flat striated prisms, having every appearance oi sulphate
of soda, and which, on more minute examination, were found
to be so
freed from sensible moisture, thev weighed 18 grains.
The licjuor diluted with distilled water, was not sensibly affected
;

:

oxalate of ammonia ; it became slightly turbid vvith subcarbonate of potash, and with muriate of barytes.
The alcohol
was drawn off by distillation ; being then submitted to evaporation, a crust of muriate of soda formed on the surface, and crystals in cubes were deposited ; additional portions of them were
obtained by successive evaporations, and the liquor continued to
afford a crust of muriate of soda on its surface, while hot, until
it was almost entirely evaporated.
A small portion of liquor
remained, which, on cooling, afforded prismatic crystals of sulphate of magnesia, which, freed from moisture, weighed 8-9
graius.
The muriate of soda dried, weighed 1708 grains.
The first portions of the aqueous solution F had deposited
ciystals of sulphate of soda on cooling; and the whole quantity
being partially evaporated, yielded an additional portion.
71)e
crystals of both, freed from adhering moisture, weighed 44*2
grains.
The liquor being further evaporated, cubes of muriate
of soda were formed on the sides of the capsule, while it was
warm, and by continuing the evaporation, a (piantitv of this salt
was obtained, which weighed when dry 12-3 grains. A small
portion of liquor remained, which, by further evaporation, yielded
crystals of sulphate of soda to the amount of G grains, with crystals of muriate of soda 2 grains.
The portions of muriate of soda obtained in the preceding experiments amounted to 765 •! grains.
None of them, however,

l)y

were
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Their solutions became turbid on the addition of sub-carbonate of soda, and of muriate of barytes, indicating the presence of sulphate of magnesia, or of muriate of
magnesia and sulphate of soda, and probably indeed of portions
The whole was submitted to the action of highlyof all these.
rectified alcohol for twelve hours, with repeated agitation ; the alcohol acquired a bitter taste ; being poured off, and distilled, it
afforded muriate of magnesia, which, heated with sulphuric acid,
gave a product equivalent to 6'2 of real muriate. The residual
salt still gave indications of the presence of sulphate of magnesia,
bv the tests of muriate of barytes and sub-carbonate of soda.
The difficulty is so great, of separating a small portion of a salt
from a large quantity of another, where the difference in their
solubility is not considerable, that instead of attempting to remove the sulphate of magnesia by further crystallizations, it was
decomposed by adding to the solution sub-carbonate of soda;
the precipitate was collected, and converted into sulphate of
magnesia by the addition of sulphuric acid. This, dried at a low
The
red-heat, weighed 16 grains, equivalent to 33 crystallized.
salt had been previously exposed to a red- heat, when it weighed
744*5 grains. The above quantity of sulphate abstracted from
this, leaves as the real quantity of muriate of soda 728*5 grains.

were perfectly pure.

The powder G was soft, light, and tasteless. It weighed
when thoroughly dried 7*5 grains. It might be expected to be
similar to the powder A, and was therefore subjected to the same
Diluted alcohol, acidulated with muriatic acid, exthe liquor poured off afforded by evapora;
tion muriates equivalent to 2*8 of carbonate of magnesia, and
And the remaining sulphate of lime
1 -3 of carbonate of lime.
treatment.

cited effervescence

dried, weighed 3 grains.

By this analysis, then, the substances obtained from 4 pints
of sea-water, and their proportions, are as follow
:

Muriate of soda,
Muriate of magnesia

..
real,

..

728*5 grains.

83*5

97
6*2
99*4
Sulphate of magnesia crystallized,

99-4

6*3
8*9

33
Sulphate of soda crystallized,

48*2, or real,
18

23*5

44-2

6
68-2, or real,

30*2
Sulphate
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22

. .

-25

25

Carbonate of lime,

..

l7

grains.

1*2

..

1-3

2-5

Carbonate of magnesia,

2-5

1*7

..

2-S
4-5

The two

4-r>

might be accidental products, from
Muthe decomposition of muriate of magnesia and of lime.
riate of magnesia is decomposed by heat ; a portion of its acid
and the magnesia separated in consequence of this,
is expelled
will absorb carbonic acid, from the current of warm air applied
during the evaporation, or from the carbonic acid gas which tlie
sea-water itself contains, and which is not immediately expelled
by heat. The small portion of carbonate of lime might be produced in a similar maimer, or from the action of the carbonate
of magnesia on muriate or sulphate of lime.
I accordingly
found, in a suijsequent analysis, that on adding muriate of barytes to sea-water, no carbonate but only sulphate of barytes is
precipitated, which proves that these conclusions are just.
For
last ingiedieiits

;

the small portion, therefore, of carbonate of magnesia, the equivalent portion of muriate of magnesia, 4*2, raising it to 103'6,
is to be substituted.
If the lime which afforded the carbonate
existed in the state of sulphate, then the equivalent portion of
this 3'4 is to be added to the sulphate actually obtained, making
it 28"4.
If it existed in the state of muriate of lime, it still
would, but for this change, have been converted in the progress
of the evaporation into sulphate of lime ; the same substitution,
therefore, is in this view equally to be made.
With these corrections, and reducing the proportions to a pint, the ingredients

and

their quantities' will

l)e

as follow

Muriate of soda,
..
Muriate of magnesia,
Sulphate of soda,
.
Sulphate of magnesia,
Sulphate of lime,
..
.

.

:

182*1 grains.

25*9
7"5
.')*9

7*1
226*.>

Tlie results of the preceding analysis are different froin those
I had expected to obtain.
I had supposed,
that in Lavoisier's
method, the sulphate of soda, and muriate of lime, which he
Vol. 51.

No. 237. Jan. ISIS.

B

stated
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had been obtained from some peculiarity
in the process by which their reciprocal action, and consequent
transition into muriate of soda and sulphate of lime had been
prevented ; and that in the common method of evaporation
stated as ingredients,

they are not obtained, because this mutual decomposition takes
It appears, however, that the results by Lavoisier's me-

place.

thod are different from those he stated, and are such as preclude this view.
No muriate of lime is obtained, and sulphate
of lime

is

obtained in considerable quantity; of course, the sul-

phate of soda, which is also found, cannot be considered as being procured, in conse(|uence of its decomposition by muriate
of lime being prevented by any peculiarity in the process, and
must therefore be ascribed to some other cause.
Besides the peculiarity in this analysis of sulphate of soda,
is another singularity in the result, that little sulphate of
magnesia is procured.
This salt, it is well known, is extracted
in considerable (juantity by tiie common process of evaporation
of sea-water on a large scale, being obtained by boiling down
the bittern, while, by this method, little or no sulphate of soda is
obtained.
there

The products of this analysis are thus so different from those
usually assigned, and so different from those known to be afforded by the usual process of evaporation, that it became desirable to perform the analysis in the

common mode,

so as to

with precision, with a view to
determine on what these differences depend.
This I accordingly
executed.
A. Four pints of the same sea-water were submitted to evaporation in a sand-bath, and after the crystallization of the muriate of soda commenced, the liquor was poured off at intervals
from the salt deposited, and further evaporated.
This was continued as long as it appeared to afford no other salt on cooling
than muriate of soda.
The latter products of this salt were less
pure than the first, being deliquescent on exposure to a dry atmosphere ; they were therefore redissolved in water ; by evaporation, the greater part was obtained crystallized, in a purer
state, and v/as added to the other ; and the small portion of
residual liquor was added to the residual liquor of the evaporated
ascertain the actual results of

it

sea-water.

B. By further evaporation, this liquor afforded crystals in
slender prisms, which were permanent in the air, and which were

found to be sulphate of magnesia; by repeated evaporations,
successive crystallizations of this kind were produced, (small
portions of muriate of soda being also obtained, which, afier
being washed, were added to the salt A) ; the products of the
first crystallizations were nearly pure ; those of the latter crystallizations

nith Ohservations on the Analysis of SuU-lnnes.
stallizations

were

less distinct in
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foim, and .veie in part deli-

quescent.

C. The portion of liquor still remaining was evaporated, until,
it formed a congeries of slender prisms, which, exposed to the air, deliquesced, and soon passed to a state of
perfect solution, a proof of their being principally muriate of
magnesia.
'J'he products thus obtained, consisted, first, of muriate of soda
A; secondly, of sulphate of magnes{;i B: and, thirdly, of mu-

on cooling,

riate of

magnesia C.

These, however, eoilld not be supposed
submitted to furtlier ex-

to be pure, and they were, tlierefore,

amination.

D. The muriate of soda A, gave
magnesian

indications of the intermix-

the solution of a minute portion of it
in distilled water becoming turbid on the addition of carbonate
of soda. It was also to be presumed, that there would l)e mixed
ture of

salts

;

with it any sulphate or carbonate of lime deposited during the
There reevaporation.
It was therefore redissolved in water.
mained undissolved a residue, which, when thoroughly dried,
weighed 22*6 grains. The salt was again procured by evaporation, but it was still not perfectly ])ure.
Its dilute solution
gave a milkiness with carbonate of sodaj and oxalate of ammonia and muriate of barytes rendered it turbid, indicating the
presence either of a little muriate of lime with sulphate of soda,
or magnesia, or of sulphate of lime with a portion of sulphate or
The whole was redissolved in distilled
muriate of magnesia.
water; a powder, similar in appearance to the insoluble residue
of the former solution, remained undissolved, which, when
thoroughly dried, weighed 10*3 grains. To the clear solution a
portion of alcohol was added, not sufficient to cause any precipitation of muriate of soda
it produced a slight turbid appearance, and after some hours a powder had subsided, which, after
being washed with water, was tasteless: it weighed 1*5 grain.
The muriate of soda, obtained by evaporation, weighed, when
<lried, 7 IS grains.
Being still not entirely pure, it was reserved
for another o|)eration.
E. The insoluble residues collected in the preceding operations
being put together, were submitted to the action of alcohol, acidulated with muriatic acid, to remove anv carbonate of lime, or
of magnesia. Effervescence was excited ; the liquor being poured
off, and the insoluble residue of sulphate of lime being washed
with a little water, weighed, after exjjosure to a heat nearly equal
to ignition, 2G*3 grains.
The alcoholic solution, with the addition of the small portion of water with which the sul])hate Oi
lime had been washed, afforded, by evaporation, a matter which
entered readily into fusion, and which, treated with suljjhuric
acid
B 2
;
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;

acid, £;avc 5 -6 of sulphate, equivalent to 4*3 of carhonate of niagiiesia,\ind 3 of suipliate, equivalent to 2-2 of carbonate of lime.
I have already observed, hou-ever, that no carbonic acid is de-

tected in sea-water by the test of barytes ; these carl)onateSy
therefore, are, as before, to be considered as products of the evaporation, arisincT from the decomposition of muri;ite of magnesia,

and of muriate or sulphate of lime. The one, but for tlie decomposition by which it is produced, would have appeared as
it increases, therefore, the proportion of that
The portion of muriate, equivalent
ingredient to 29-3 grains.
to the oth.er, that is, 4-4 grains, may be added to the quantity
of that salt obtained in the subsequent steps of the analysis.

suli)hate of lime;

F.

The products

chiefly of sulphate

of the different crystallizations
of magnesia, with

Pj,

consisting

portions of muriate of

magnesia, were left exposed to the air for some days, and the
liquor formed from them by delicjuescence was poured off occasionally, and added to the solution of nmriate of magnesia C.
The residues were then washed with pure alcohol, to abstract
more complctelv any muriate of magnesia. The portions reBy
maining undissolved, were dissolved together in water.
evaporation, they afforded sulphate of magnesia iu bevelled
prisms ; by further evaporation, muriate of soda in cul)es was
obtained ; and by successive evaporations, there were thus procured sulphate of magnesia in crystals, 46 6 grains ; and muA small portion of liquor remained,
riate of soda 39 grains.
which, containing chiefly muriate of magnesia, was added to the
liquor C.
G. This liquor C, to which the portion of liquor formed by
deliquescence from B had also been added, was evaporated to
dryness.
It was then submitted to the action of successive portions of alcohol, employing, first, the alcohol with which the
saline matter B had been lixiviated, and afterwards pure alcohol.
These liquors, poured off from a portion which remained undissolved, were evaporated to dryness ; the dry mass was dissolved
in water, and, bv a second evaporation, afforded a congeries of
Dried by a heat of 150°, the
prisms of iminate of masnesiu.
weight amounted to 156 grains. Converted into sulphate of
magnesia by the addition of sulphuric acid, the product weighed,
after being dried at a low red-heat, 99*2 grains, equivalent to
78*4 of real muriate of magnesia.
H. The matter which remained midissolved by the alcohol G
was dissolved in distilled water. The solution was evaporated,
until, bv a further spontaneous evaporation in a warm apartment, crystals were successively formed ; these were sulphate of
magnesia, and, in general, bevelled prisms.
The whole fieed
from moisture weighed 48*6 grains. A small portion of liquor
remained,
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remained, which, when evaporated, gave a deliquescent saline
mass: by slow evaporation 2'6 grains of muriate of soda were
obtained from it ; the remainder yielded muriate of magnesia
equal to 3 grains.
The crystals of sulphate of magnesia obtained by the sucI.
cessive evaporations, were not all equally well formed
and after
thev had been left exposed to a dry air for some time, some of
;

them became

quite

efflorescent,

while others did

not.

The

former were j)icked out, and each portion was redissolved in
water.
By a new crystallization, there were thus obtained 72
grains of sulphate of magnesia, and ISo of sulpiiate of soda.
K. The muriate of soda obtained in the preceding steps
amounted in all to 759'6 grains. After exposure to a rerl-heat,
it weighed 7J2'4 grains.
It has already been stated, that it
was not perfectly pure ; its solution being rendered milky, both
l)y sui)-carbonate of soda and muriate of barvtes.
The separation of the sulphate of magnesia, which this chiefly indicated,
was not to be completely looked for by solution and crystallization.
Subcarbonate of soda was therefore added to the solution
as long as any precipitation took place; the precipitate, heated
with a sufficient proportion of sulphuric acid to redness, gave
16'4 sulphate of magnesia, equivalent to 33-7 of the same salt
crystallized.
The former quantity abstracted from the weight of
the muriate of soda, reduces it to 736 grains.
This analysis, then, affords the following ingredients, and
their proportions in their real state

:

Muriate of soda,
.
Muriate of magnesia,
Sulphate of magnesia,
Sulphate of soda.
Sulphate of lime,
Or, reducing them to a pint of the water.
Muriate of soda.
Muriate of magnesia,
Sulphate of uiagnesia,
Sulphate of soda,
Sulphate of lime,
.

.

736

grains

.

.

.
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modes of analysis now stated, different results have
been obtained.
There are common to both as the principal
products, muriate of soda, and muriate of magnesia.
But in the

By

the two

one, sulphate of magnesia, with only a small |)roportion of sulphate of soda, is procured.
In the other, sulpiiate of soda in
u much larger quantity, with only an inferior proportion of sulphate of magnesia, is obtained.
Mow is this diversity of result to be accounted for ?

B3
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As the

;

relative quantities of these salts are tluis varied,

and

are indeed nearly altogether dependent on the kind of analysis,
it is obvious that one or other of them must be an original ingredient, and the other must be a product of decomposition.
then, when it
If sulphate of magnesia is the original ingredient
is not obtained, or is obtained only in very inferior quantity,
while sulphate of soda is procured in its place, it must be held
that it is decomjwsed ; and the only decomposition that can ac;

count for the.'-e results is, that from the mutual action of muriate
of soda and sn!j)liate of magnesia, by which, while jiortions of
them are removed, corresponding portions of sulphate of soda
and of muriate of magiiesia are formed. On the other Jiand, if
sulphate of soda is the original ingredient, then, when it is not
obtained, or is obtained only in small quantity, it must be held
and the only decomposition of it that
that it is decomposed
can here take place, must be from the action of muriate of magnesia, by whicli, while quantities of both these salts are removed,
corresponding quantities of sulphate of magnesia and muriate of
;

be jjroduced.
the two analyses, the one in which sulphate of soda principally- is obtained, is that in which the solvent action of alcohol
is employed ; the other, in which there is the mere separation of

soda

will

Of

the salts bv evaporation and crystallization, is that which afit, but in place of it sulphate of magnesia.
IMovv, it is to be observed, that in both of these the preliminary
Since sulphate
operation of evaporation to dryness is the same.
of soda, therefore, is not obtained by this operation, it is obvious, that, even on the assumption of its being the original ingredient of sea-water, it must, in the progress of the evaporation,
be decomposed bv the muriate of magnesia, and converted into
the sulphate of magnesia and hence, in the subsequent solvent
action of the alcohol, Ov which it is obtained, it must be reformed. And, on the other hand, if sulphate of magnesia is the
primary ingredient, and is obtained as such by the evaporation,
it remains to be explained, how it is converted in the subsequent
The whole ques.solution by the alcohol into sul])hate of soda.
tion, therefore, resolves itself into the nature of the action of the
alcohol, producing sulphate of soda ; and of this I perceive no
fords scarcely any of

;

other solution than that which

The

fact,

however

it

is

I

have now to

illustrate.

to be explained, or to be reconciled

with the doctrine of chemical attraction giving rise to combinations or decompositions according to the strength with which it
is exerted, seems to be establislied by an induction too strict
and extensive to admit of doubt, that these results are often determined by the force of cohesion, in such a manner, that in
principles acting on each other, those on which this force operates
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most powerfully, in relation to the fluid which is the medium of action, are combined together. So much is this the
case, that, as Bertliollet has justly remarked, we may, from a
knowledge of the solubility of the compounds which substances
form, predict what combinations will be established when they
act on each other those ahvavs comi)ining which form the least
soluble compounds.
.*>o far the influence of this has been illustrated by this able chemist.
But it appears to me to admit
rates

;

of further extension, so as to afford a solution of the present
question.
If the force of cohesion can so far modify chemical attraction,
as to establish

among compound

salts dissolved

in

any medium,

those combinations whence the least soluble compounds are
formed, we are entitled, 1 conceive, to conclude, that the reverse of this force, that is, the power of a solvent, may produce
the opposite effect, or cause the reverse of these combinations to
be established.
Suppose muriate of magnesia and sulphate o
soda to be dissolved in water, and the solution to be concentrated by evaporation, the combinations of sulphate of

and muriate of soda being on the whole

magnesia

water,
circumstance of inferior solubility, or the force of cohesion
thus operating, may determine the formation of these, and, accordingly, their formation is found by experiment to take place.
But suppose sulphate of soda and muriate of magnesia to be dissolved by the aid of heat in alcohol so far diluted as to effect
their solution, then those combinations will not be established
which existed in the watery solution, because, on the whole, sulphate of magnesia, and muriate of soda, are less soluble in alcohol, even in this diluted state, than sulphate of soda and muriate
of magnesia.
These latter compounds will, therefore, remain
less soluble in

this

undecomposed.-

But

further, this

may

give rise, or, rather, must-

give rise, in conformity to the principle above stated, to the re-

verse effect

;

so that, suppose sulphate of magnesia and muriate

of soda to be submitted to the action of this diluted alcohol, aided
by heat, the solvent power considered, in relation to the reverse

combinations, may cause the change in the state of these compounds, and their transition into muriate of magnesia and sulphate of soda.
In the analysis of sea-water, then, by the first or the methods
above described, the evaporation mav either, if sulphate of magnesia and muriate of soda are the original ingredients, afford
them undecomposed in the solid state; or, if muriate of magnesia and sulphate of soda are the ingredients, it may cause, by
the influence of the force of cohesion, the formation of sulphate

of magnesia and muriate of soda.
But when the solid mass is
submitted to the action of alcohol, its operation, as a solvent,
niay?
B4
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may, on the same

principle,

of Sea -water

;

cause the reverse combinations to
take place, of muriate of magnesia and sulphate of soda ; the
quantity of this sulphate being, of course, equivalent to the quantity of sulphate of magnesia
and the quantity of muriate of
magnesia formed, being added to the quantity of that salt which
the sea-water contains as a primary ingredient.
Thus is explained the diversity of results obtained by the two modes of
;

analysis

;

and

this diversity itself affords

an excellent illustration

of the change of combination which may be produced in mineral
waters by analytic operations, and a very conclusive proof that
the substances obtained by the analysis are not always to be regarded as the original ingredients, since here they are varied according to the mode in which the analysis is performed*.
• The small portion of sulphate of soda obtained with the sulphate of
magnesia, in the second analysis, may have been formed by tlie action of
the alcohol, which, though employed much less extensively than in the first,
was still introduced to a certain extent. Or it might originate from other
circumstances independent of this for a similar result, I have been informed,
sometimes occurs in the large way, sulphate of soda being procured in
boiling down the bittern of sea-water to obtain its sulphate of magnesia, or
in purifying this sulphate.
The circumstances on which this depends, it
may be difficult to assign with perfect precision ; but it probably arises from
the relative quantities of the difterent salts, and their tendency to crystallization, as influenced by the state of concentration, and the temperature.
That both of these have a considerable effect on the combinations established
in a compound saline solution, has been .sufficiently shown by the experiments of BerthoUet and others. A striking proof of it was derived from
the very salts which are the subject of the present observations, in a singular case of affinity, first observed by Scheele, and afterwards confirmed by
Gren: that of muriate of magnesia and sulphate of soda, which decompose
each other in a concentrated solution at a high temperature, producing muriate of soda and sulphate af magnesia ; but, at temperatures below 32%
the reverse effect takes place, muriate of soda and sulphate of magnesia
reacting, and being converted into sulphate of soda and muriate of magnesia.
This singidar case is evidently owing to the relation of the solubility of these salts to temperature.
Muriate of soda has its solubility little
increased by heat, of course little diminished by cold sulphate of soda is
in this respect precisely tlie reverse
hence, at an elevated temperature,
muriate of soda is the less soluble salt ; and this determines its formation
and separation from a compound solution, containing its elements ; at a
low temperature, again, sulphate of soda is the less soluble salt; and thia
equally determines its formation, of course occasions the reverse decompositions.
Now, according to the proportion of saline ingredients, and according to the state of concentration, and the temperature favouring the
tendencj' of certain salts to crystallization more than others; it is easy to
conceive, that in a compound solution, different combinations may be established, as these circumstances vary, and thus products may be obtained,
under certain conditions, which arc not obtained under others. Althoui>-h
sulpiiate of magnesia, therefore, is usually obtained by evaporation from
sea-wa^er, sulphate of soda, at some stages of the operation or under peculiar circumstances, with regard either to relative
quantity of the elements,
or to temperature, may likewise be formed.
:

;

:

Lavoisier
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Lavoisier had stated muriate of lime as having heen obtauied
being dissolved with the muriate of magnesia in

in his analysis,

the alcohol with which

matter obtained bv evaporation
found no trace of it ; and its presence
after the evaporation to dryness, does not seem compatible with
that of either sulphate of soda, or of magnesia.
Yet if the preceding reasoning be just, it is possible that alcohol, by its solvent
action, might cause its reproduction to a certain extent from
sulphate of lime.
On the other hand, the entire insolubility of
sulphate of lime in alcohol, might prevent it from being acted
on ; this is even more probable ; and the result stated of muriate of lime being obtained, is therefore, in all probability, to
be ascribed to error, principally perhaps to its not being distinguished sufficiently from muriate of magnesia, the quantity of

had been

which

is

lixiviated.

tlie solid

I

by Lavoisier evidently too low.

stated

[To be continued.]

V.

On Dry-Rot.

By Mr. John

To Mr.

—

Shillibeer.

Tillocli.

T

Plymouth, Dec.

12, ISI7.

Sir,
±F on perusing the letter which is below, you
think proper to give it room in your Magazine, it will be
esteemed.
It has been submitted officially to the Navy
and the writer of it has received the thanks of the Board

should
greatly

Board,
for the

communication.
T

am,

sir,

Your

friend

and constant reader.

" Walkhampton, near

"Hon. Sirs,

Plymoutli, Oct. 25, 181/.

— The dry-rot which has made

its appearance in
His Majesty's navy having excited general attention, I have been
led to reflect, not only on the cause which has jjroduced it, but
the probable mode of its prevention ; and the result of these re-

flections

shall

beg to

Honourable Board.
timber when once it is infected,
I
believe, has not yet been found ; and the disease appears to
prevail more in the oak than in any other timber ; but the reason
is to me evident, as on account of "the value of
its bark the mode
of treatment is very ditt^'erent to that of any other class.
To
effectually prevent the appearance of the dry-rot, the tree should
be cut dowa about the end of December, or the coramencement
of January, and left with its bark on, instead of being cut down
in April, and having its bark stripped off, which is the mode
generally pursued in this country.
From the great consideration
of the bark the durability of the timber has-been lost sight of,
I

" Any cure

lay before the

for the dry-rot in

and
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and the oak

invariably felled immediately after the tree has

is

—

growing when its pores are open and extended to receive the great quantity of sap which is thrown from
At this
the roots up into the trunk and branches of the tree.
period the tree is soft and easy to be cut, and the bark separates
In this state it is left to seafrom the trunk with great facility.
The sap which should have returned into the roots is
son.
dried by the sun ; but the pores of the timber never close themselves again; nor does the tree become that solid mass it was
The pores remain open, and soon become infected
before.
with this pernicious disease, which I have no idea can be eradi-

recommenced

its

cated.

" Now, if a tree be let stand until the vegetation has entirely
ceased (say Christmas), the sap will have returned into the roots;
the pores which had been opened in the spring to receive it will
the bark, which would have separated with
be naturally closed
ease, will be found inseparable ; and the tree when cut and seasoned (for a comparatively short time) will be so hard and impenetrable as to prevent the disease from ever affecting it. The
bark under such circumstances becomes a solid mass and secures
the tree from injury, and conse([uently prevents the introduction
;

—

of the dry-rot.

"
two

Honourable Board will compare the difference between
same age which have grown in the same wood,
(the one being cut down in the spring and barked, the other cut
down at Christmas and left with its bark on,) it will be strikingly
the former will be soft, open, and coarse-grained; the
obvious
latter close-grained and solid.
" The miners for their machinery always prefer timber which
The millwright for the wheel which is
has not been barked.
exposed constantly to the water, chooses timber cut at Christmas,
because it will last at least as long again as. that which is cut in
If the

trees of the

;

The farmer even for his barn-floor cuts his timber at
Christmas, and sacrifices the bark; and because a floor made of
such materials will last for ages, when another will in a few years
be uriScrviccable. In many old buildings, but particularly churches,
erected prior to the time when bark became so enhanced in
value, the timber is still firm and solid, or only impaired from
In buildings of a more recent date
great age and the worms.
If then a mill-wheel,
the oak timber has perished altogether.
a barn-floor, or any machinery made of timber cut down at
Christmas be so durable, it is but a natural conclusion that a
I
ship built of such materials will derive a similar advantage.
have no hesitation in saying that, if there be two ships built, the
one of timber cut in .lanuary, the other of timber cut down in
April, the former wiil be firm and solid when the latter will be
April.

entirely
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entirely unfit for use

— that

infected with the drv-rot

"

I

the one shall (or perhaps tnay) be

— the other

have conversed with

men

free

from such disease.

of great experience and knowledge

and the result has always gone to strengthen my opinion, that the oak timber has not degenerated ; but that the
drv-rot is given it bv the improper mode of cutting it down and
and I am firmly persuaded that, in a ship
preparing it for use
in timber,

;

timber so prepared, this destructive di.-ease will never
make its appearance.
" I could expatiate on this subject, and adduce the opinions of
others to qualify what I have stated ; but I think it will re(|uire
built of

argument to show that a tree cut down in its natural state,
and seasoned in the mode I have described, will be a more solid
substance, finer-grained, and consequently less liable to be infected with any disease, than that of a tree cut down, immediately stripped of its bark, and left exposed to the elements,
from which, in fact, the disease is absolutely engendered.
" In making these suggestions I have been actuated by the good
of mv countrv; and if they should ultimately prove to be founded
on a solid basis, and that benefit will result from them, I feel
great confidence that they will, by th.e Honourable Board, be
little

appretiated accordingly; and,

"

I

am, Hon. Sirs,
" Your obedient servant,

" To

the Hon. the Commissioners
of the Navy, &'c. London.

John Shilubeer,
1st Lieut.

Roy. Marines."

" P.S. A

small reduction in the tax on leather would prevent
an inconvenience to tlie public from any rise in bark, and the expenditure of the navy would be considerai)ly reduced.
J. S."

—

have been just informed that orders are issued not to
Dock-yard that has been barked
if so,
and it be attended with success, these suggestions of Lieut. S's
will reflect great credit on him.
*^:*

I

receive timber into the

;

—

VI. Observations on the Temperature oj' the Ocean and Atmosphere, and on the Density of Sea-water, made during a
Vojjage to Ceylon.
In a Letter to Sir Humphry Davy,
F.R.S. By John Davy, M.D. F.R.S.*

LLD.

Mv

DEAR Brother, xTircoRDiNG

to the promise contained in
proceed to give you a short account of the ob.servations which I made during my late voyage from England to
At present, I shall confine myself chiefly to three toCeylon.

a former

letter,

I

• F»oin the Transactions of the Royal Society for 181

7,

part

ii.

pics.
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pics, tlie s])ecific gravity of the water of tlie ocean, and its temperature, and the tcniperatme of the atmosphere ; subjects of
•some importance in the natural history of our globe
and in
Incidentally I shall notice
which, 1 >iiow, you are interested.
;

the height of

tht:

barometer, the direction of the "winds, and the

state of the wcathei'.

For the sake of brevity, I shall present tlie principal results of
in the form of a Table, to u'hici) I shall add some
explanatory notes and general remarks.
[The form of our pages does not admit of our inserting, at
length, the table here alluded to, which fills three (jiiarto pages
;
but this is the less necessary, as the remainder of the paper is
devoted to a detail of the experiments and their results some
of which, especially vvhat relates to the diminished temperature
of sea-water in shallows, are highly deserving of the particular

my observations

—

attention of nautical men,
of land.
Edit.]

In

as serving to

announce the approach

the experiments on the density of sea-water, the rewhich are recorded in the journal, the water used was
taken from the surface of the ocean, in a large clean bucket.
all

sults of

The results introduced before we passed the equator the first
time, were procured at sea; the remainder, from 0° 12" south
lat. to Ceylon, were obtained on land from experiments made on
specimens of water preserved in well-corked phials.
In the experiments on board ship, as soon as the water was drawn, its temperature was ascertained, and then it was immediately weighed.

The

balance employed was not very delicate, for a verv delicate
instrument does not answer at sea, on account of the ship's motion ; however, it was pretty readily aflected by 1-1 0th of a
grain.
The glass vessel in which the water was weighed, was
such a one as is commonly used at home; its capacity was equal
to about .SOO grains.
In the experiments on shore, the same
vessel was used, l)ut a different balance, one of a more delicate
construction.
I have chosen
the temperature 80^ Fahrenheit,
for which I have calculated all the results, because it is nearly
the mean annual temperature of tiiis place, and nearly the mean
at sea, in the intertropical regions.

The experiments made at sea I do not of course value
much as those made on land: considered, however, merely
approximations to the truth, which

I

am

so
as

sure they are, the' re-

sults favour the general conclusion already formed by some philosophers, that the ocean resembles the atmosphere in being

same specific gravity throughout."
further, they lead to the conclusion, that the slight variations of specific gravity observed, do not regularly conform to
{c(Pler\s paribus) of nearly the

^

And

the difference of temperature.

That

Atmosphere, and on

I

he Densily of Sea-iuater.
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water of the ocean, in all its
parts, however remote, should be nearly the same, is easily explained; it is indeed what might be expected from theory.
It
is more difficult, it appears to me, to account for the slight variations; I may remark, they appeared to me greatest when the
sea was rough and agitated ; and once the specific gravity of
the water seemed diminished by a heavy fall of rain, viz. in lat.
4' north, and in long. 18^ IS" west, where we experienced a
quick succession of tropical squalls.

That the

specific gravity of the

Whether there is a specific gravity peculiar 'to the water of
each Zone, as a modern traveller of high authority endeavours to
From my own experiments, in
prove, I am greatly in doubt.
which I cannot but put some reliance, 1 feel much inclined to
infer the contrary, and especially from those made on land, which
know to be perfectly accurate. Several of these agree in
I
giving the same specific gravity to specimens of water taken
from parts of the ocean very remote from each other for instance, the water from lat. 0" 12" south, and 22" 36" south,
and that from 34" 25" south, and the water that washes the
:

shores of

Colombo.

For ascertaining the temperature of the air and of the water
of the ocean, I used delicate pocket-thermometers, the bulbs of
which projected about an inch from the ivory scale. In the experiments on the temperature of the ocean, the water was tried
the instant it was drawn, before it was affected by the air.
To
find the temperature of the air, I always chose the coolest part
of the ship on deck, and always put the instrument in the shade,
and exposed it to the wind, taking care not to bring it near any
surface that had the power of radiating much heat; circumstances,
I need not remark, of importance to be attended to, and, in
conse(]uence of the neglect of which, the temperature at sea, in
the intertropical regions, has by most observers been overrated.
During the greater part of the voyage, observations were made
every two hours, on the temperature both of the air and of the
water; and with the kind assistance of tbe mates of the ship,
Messrs. Sleight and Powell, intelligent and obliging men, they
were carried on during the night as well as the day.
I am not aware that the law of the diurnal variation of the
temperature of the atmosphere at sea, has been described by any
writer.
From the numerous observations, which I had an opportunity of making, between and bordering on the tropics, it
appeared to me perfectly regular at a great distance from land,
when the weather was fine, and the wind steady. In these circumstances, I found the air at its maxinuun temperature precisely at noon, and at its mininmm towards sunrise.
I shall give
in illustration of the fact two instances from my note book.
April
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Atmosphere, and on the Density of Sea -water.
unsettled weather, as a couple of instances will

be

prove.

March
Hour.

17th.

N.

lat.

4^

W.

31

sufficient to

long. IS^ 80".
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Observations on the Temperature of the Ocean and
April 5th. S.
^our.

Tei

lat.

24° 22".

W.

long. 27° 8".
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with Observations on the Analysis of Salt-hrines.
Temperature.

Hour.

58

10
12
2
4

58
58,5

A.M.
Land

8

59
58
57

10

5(>

in sight
7 About twenty miles from land

56
12
55
2 P.M.
56
4
56,5
Sin soundings
56,5
10
55
12
55
4 A.M.
56,5
6
56,5
..
8
..
During these two days we were gradually ajjproacliing land,
The observaat the average rate of about two miles an hour.
tions were continued, till we were within about two miles of the
The observations I made on leaving the bay, correshore.
sponded with the foregoing, as nearly as could be expected, considering the track was not precisely the same, and the cold season more advanced.
,?une 3d.

8

o

A.M. Half a mile from

land, temp, of water

About three miles from land
10
2 P.M. Off Robin Island, nine miles from
Cape Town, in ten fathoms water
4
12
2 A.M.
S
10
12
2 P.M.
4

..

//

53
54,25
55,25
55,25
54, 5
54, 5
57, 5

57

60
..

61

62

afternoon we were out of sight of the Cape
of Good Hope, and in deep water.
In approaching Ceylon, and particularly the southern shore
of the island, where the mean annual temperature appears to be
about 80^, little or no change of temperature could be expected
on entering shallow water ; yet we experienced a manifest

Before four

in the

change, a reduction of at least two degrees on coming into
When we were in north latitude 5° 17'', and east
soundings.
longitude by chronometer 79° 42", the temperature of thp water
begai\
C
Vol.51.No.237. Jaw, 1818.
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began to
at night

it

Analysis of Sea-water;

morning at eight, it was 78° b" and at ten
was 76" 5". Next morning, land was discovered.

fall

;

in the

From the

observations, in general, on the temperature of the
water, recorded in the Journal, there is reason to believe, that during the whole vo^'age we were frequently encountering currents.
Many of the results stated, are scarcely to be explained on any

other hypothesis.
When the temperature of the water became
suddenly reduced, I inferred we were either in a current from
the poles, or over some high ground i;i the bed of the ocean ;
and the former conclusion was almost constantly confirmed by
And on the contrary, when the temperature
other observations.
of the water experienced a sudden increase, I inferred that we
were in a current flowing from the equatorial regions. The
only current we jjassed, that appears to me to require particular
notice,

is

the well-known one that flows round the

bank of La-

guUas, from the south-east coast of Africa.
It is marked in all
charts, and it has been prettv minutely, and very scientifically,
described, and its course explained, by Major Rennell; but hitherto, I believe, no notice has been tak^i of its high temperature,
or of the effect which I believe it has, in producing a curious
phcenomenon on the summit of the Table-mountain, not yet accounted for, viz. a dense co%'ering of mist called the " tablecloth," which universally appears when the wind blows from the
south-east.
I shall copy from my notes, taken at the time, the
observations

I

made

in crossins; this current.

June 10th. S. lat. ^5° 57". E. long. 24°.
Hour.
Temp, of the Sea.
Hour.
Temp,

G A.M.

of the Sea.

liitk Observations
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observes, that at the border of the bank the current is strongest;
the high temperature of the water there, at least ten degrees
above the neighbouring seas, is readily accounted for on that
We appear to have continued in the current seventeen
idea.
hours, the course the ship was going was nearly due east, her
averaoe rate 7'65 miles an hour; and hence, supposing we were
sailing immediately across the stream, as probably we were, or
very nearlv, its width may be inferred to be about 130 miles ; a
distance little differing from that commonly assigned to it.
Having traversed this current, we seem, from the low temperature of the water for two hours, to have been passing a bank
twelve miles wide, and then to have entered a second current
running in the same direction as the first.
have alluded to a connexion between these currents and
I
the covering of dense mist, that occasionally occurs on the TaThe connexion is
ble-mountain, called the " Table-doth."
The ph3enomenon only presents
evident, and readily explained.
This wind
itself when a cold wind blows, viz. the south-east.
must condense the aqueous vapour rising from the warm current,
and carry it towards the land. During the short stay we made
at the Cape, I once had an opportunity of seeing the mist advancing; it came rapidly over the surface of the sea, which it
entirely concealed, whilst the air above

was perfectly clear;

it

soon reached the land, spread along the coast gradually, ascended
the mouutain, and there remained almost stationary, enveloping
the summit, sometimes increasing and descending on the opposite
side overhanging Cape Town, and sometimes diminishing and
That it should remain so nearly stationary on the
retreating.
top of Table Hill, whilst the south-east wind continues, is not
surprising, considering the height of this hill, 3582 feet above the
level of the sea, its precipitous sides, and the extensive surface
of its top ; nor is it strange, that it should rarely descend, except when the wind blows hard, taking into account the situation
of the ground beneath, sheltered and warm, and the site of a
large town, from which a current of hot air must be constantly
rising.
I cannot conclude without insisting with Mr. JonathanWilliams
on the use of the thermometer at sea ; if commonly employed,
and the observations made with it recorded, a general knowledge
might soon Ije obtained of the average temperature of all parts
of the ocean, and a fund of curious and useful information might
be collected, especially respecting currents and shoals, that to

fail of being highly serviceable.
propose communicating to you the observations I have collected on the temperature of man and other
animals in different climates. The experiments were made during
C2

practical navigators could not

In another letter,

I
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voyage, and during my stay at the Cape, and the Isle
of France, and my residence at this place.
ling

my

I

Colombo, Nov.

remain,

&;c.

JoHN DaVY.

3, 1S16.

VII. Remarks oH the Geological Principles
those of Mr.

Smith.

of'

Werner, and

By Thomas Tredgold,

To Mr.

Esq.

Tilloch.

—

AN the last number of the Edinburgh Review it is stated,
Sir,
that " it has been proved (and Werner was the hrst to make
the observation) that the masses or strata that constitute the
surface of the globe, present themselves in groups or assemblages, the members of which are generally associated, whenever
they occur, and are so connected as to exhibit a certain unity of
character.
" To such assemblages Werner gave the name oi' J arm a/, iojis
and his doctrine (or hypothesis, if this latter term be preferred)
is, that the exterior oj' the earth co?isists of' a series of theseformat ions, laid over each other, in a certain determinate order.
Not that the whole series is anywhere complete ; but that the
relative place of its several members is never departed from.
Thus, in a series A, B, C, D, it may happen that B or C, or both,
be found immay be occasionally wanting, and consequently
mediately above A ; but the succession is never violated, nor the
order inverted, by the discovery of A above the formations B or
G, or D, nor of B above those that follow it, &:c."
" The only rival claimant to this doctrine, that we know of,
is Mr. William Smith, the publisher of the Geological Map of
England that has recently made its appearance a work which
it would be unjust to mention without adding, that it is of great
and original value,; indeed, regarding it as the production of an
unassisted individual, of most extraordinary merit. For although
the publication of this map was delayed till the year 1815, we
liave no doubt that Mr. Smith's acute and laborious researches
originated entirely from the facts which came before him in examining the stratification of England many years ago; and that
he was then, and long afterwards, wholly unacquainted with what
had previously been done by Werner. The opinions of Mr.
Smith, however, so nearly coincide with the doctrine oiformations which we have just stated, that it would be difficult to express them in any other terms *."
From this quotation it appears, that this eloquent writer is

D

—

* Edinburgh Review, No.

Ivii.

p. 71-
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better acquainted with the results than with the principles on
which Mr. Smith has proceeded in his researches j otherwise he
certainly would not have considered them to be the same as
those of Werner.
It is true that the one supposes his formations
are laid over one another in a determinate order, and the other
has observed the same in the series of British strata; but the
law of succession, of Werner, is purely hypothetical ; that of Mr.
Smith is the result of multiplied observations, and has been
found to be correct as far as relates to the British strata.
Werner's law of succession, which he pretended was universal,

evidently flowed from his hypothesis of the formation of the earth
an hypothesis which sets both reason and experience at defiance.

The

progress of incjuiry would, however, have very soon shown
the hands of any other person than Werner.
But
he saw tliat his law \vas not the law of Nature, various strata

its fallacy in

—

were found to succeed one another in a different order from what
he had assigned them in his hypothesis this iiowever was easily
remedied by creating a distinction without a difference and the
formation was termed a nciver, or an older formation, as the
case required.
Thus, we have vew granite and otd granite, and
the same of other sul)stances
besides, in the class of formations which Werner calls transition, there appears to be no regular order of succession whatever; for Dr. Thomson says, " they
all alternate with each other, sometimes one Sometimes another
being undermost*."
But even the classes of Werner do not always succeed one another in the order which Werner assigned
them ; granite being sometimes found above strata which con:

;

:

—

tain petrifactions f.

Also, there

is

nothing more evident than that the Wernerians

are without any

fixt principles of tracing the structure of the
earth; for they are always in doubt and diliicultv
even in those
places u-here they constantly reside, and v.'here the tracing the
strata presents no difficulty whatever X
they write as mineralogists, but certainly not as geologists ;
they say a formation occurs in this or that country, (seldom pointing out the place with
the least precision,) and that it h probably of the primitive, trans-

—

'•

—

—

ition, or flcetz class of formations
almost always as if the rock
occurred in detached patches,
seldom describing it as a continued stratum ; and, instead of attempting to show the structure of the country (on which this far-famed hypothesis is
founded) by maps and sections, the Wernerians content themselves with giving a string of technical terms connected by expressions which are scarcely to be understood §.

—

* System of Chemistry,
of ('hem.
iii.

2U.^.

iii.
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How

different

is

necessary to the Orator,

—

the course which Mr. Smith has pursued in

is

His
his attempt to develop the structure of his native country
principles have arisen wholly out of his own obeervations on the
!

England

strata of

and

;

I

am

not aware that he has attempted

to found any general system of geology upon his discoveries. He
has ascertained that certain shells are peculiar to certain strata*;
and, with the help of this and some other principles equally
original,

he has succeeded

in tracing the principal features of the

structure of England ; and by selecting a series ofstrata (many of
them in other respects insignificant) he has been able to lay

down on

his

Map

the principal outlines of the geology of England

and Wales.
If the results of Werner's researches had borne the least analogy to those of Mr. Smith, we might have supposed tliem to
have been conducted on similar |jrinciples ; but it is too evident
that the Wernerians search only for evidence to support a favourite hvpothesis, while Mr. Smith attempts to describe the

real state of the earth's surface.
I

am,

sir,

yours, &;c. &;c,

Thomas Tredgold.

Jan. 14, 1S18.

''
Whether Music
what Extent, and how most
Henry Upjngton, Esq.

Vni. On
Orator
'

By

the Oneslion

—

to

[Continued from Vol. L.

To Mr.

J
X

,

PERCEIVE

my

is

necessary to the

readily attainable ?"

p. 327-]

Tilloch.
Blair's Hill,

Cork, Dec. 17, 1817-

which treated of ancient music,
was inserted in your Magazine for November ; and in pursuance
to
of mv inquirv " Whether Music is necessary to the Orator,
what Extent, and how most readily attainable?" I have now to
present vou with some observations on our harmonical system.
I cannot assure you that they are altogether new, for I am well
aware that few ideas deserve the epithet " original ;" yet, such
as they are, I shall submit them to your consideration.
Having taken it for the present as granted, that the Greeks
were truly correct in acknowledging the fourth as the only perWhy that concord has been
fect concord f, my next inquiry was
rejected by the modems ; wliile the subordinate fifth, and its
inferior associates the thirds, have constituted (at the expense of
that

last letter,

—

—

* See his " Strata identified," S:c.
perfect concord" appertains to that note alone, which being struck in conjunction with any given fundamental and its upper octave
shall constitute
not the most decided jhigle, but the most intimate rela-

f The term "

—

tion of both.

perfection)
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perfection) the basis of our harmonical edifice? I surveyed then
our common chord with attention; and soon recollected an observation '.Ahich I had somewhere read or heard of, viz. that it (our
common chord, the basis of our system) is composed of an heterogeneous mixture, which passes for proportion, but which nothing
short of custom could have reconciled to cars naturally chaste

and susceptible of sublimity.
Whether, and how far, this charge can be established
first

by the
will

is

the

Let us represent our chord major
and the respective relations of the whole

object for discussion.
letters

C E G c,

stand as follows

E

:

c

.

.

. .

C
C
C
E
E

c

..

..

G

is

related to

G

..

..

c

..

..

G

.

. ,

.

a 3d major.

as

..

5th.

..

Sth.

.

3d minor.

.

6th minor.
4th.
Thus it would appear that within our chord major are contained no less than six various relations
a 3d minor, 3d major,
4th, 5th, 6th minor, and an octave.
The same or nearly the same may be said of our chord minor.
It consists of two thirds (both minor and major), a 4th, 5th,
6th major, and an octave ;
and so far the accusation of " heterogeneous" is not without foundation. To this accusation, however, I cannot yield mv unqualified assent, as will be shown in
.

.

..

—

—

and
happens

the sequel

How

;

in the
it

mean

time, then,

that the fourth,

find a situation within these chords?

ment

all

I

shall proceed.

perfect as

— Because the

cannot
derange-

it is,

total

must follow insert it in its
3d and fifth,) and does it not become
discords
a semitone to the former, and a second to the latter ?
View it between the
too gross for even the Hottentot to suffer.
minor 3d and 5tU, and does it not become the second of both?
Such is the fact.
But why should we not estimate a given fundamental, its 4th,
(Jth, and Sth, viz. CFAc as a perfect chord?
Here lies one, and
not the onlv defect of our harmony.
Wc are dependent upon
of our partial proportions

place, (between the major

:

—

the extraneous circumstance of a contiguous third for the very
;
as in the present case, where A the

existence of our kev-note

becoming a third to F, we cannot force ourselves to acknowledge the fundamental C sooner submitting even to F itself
or, what is tantamount, to tlie octave below it.
What shall now be said to the agency oiforte ? If F and A
be struck^vvith greater force than C, the matter is still more effectually decided
C is completely balrished from its situation.
This proceeding indeed, I mean the operation oi forte, will
sixth

;

—

—

C

4

ccpially
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equally affect our common chord"\vhether major or minor, and
must prove to every dispassionate person that our tonical relations
are in a considerable degree at the mercy of our forte and piano;

—

for

we

if,

in our

strike our

more

forcibly

C itself can

chord major for instance, consisting of C E G c,
3d and 5th, viz. E and G, in the slightest degree
than C, all is chaos— our genera are confused, and

with difficulty be acknowledged.

This being an in-

disputable fact so constantly verified in our military bands, when
the 3ds and 5ths are executed by French horns,
are we not
warranted in supposing that first-rate ears, were they habituated
not only to the most delicate shades of forte, but to the cogni.-ance of tonical relations, in defiance of voise, must feel dissatisfaction even from the best possible execution of our common
They could not in all probability tolerate the overchord ?

—

powering of the 3rd, or more particularly the oth, bv the comparative noise of the fundamental; neither could they satisfactorily acknowledge, even with equalilTj of forte, that fundamental as the PREDOMINANT. Guido himself was so sensible of
this imperfection, that he banished the 5th from his counterpoint.

— Has

the Benedictine excelled us

?

There is not perhaps any musical question which has excited
from time to time more strenuous contest than the harmonical
value of this very concord, all moderns insisting on its preeminence. Let us therefore investigate the source of that authority by which it is supported
the doctrine of vibration
whose principle, if I conceive the matter rightly, attaches the
highest value to that string whose vibrations shall most fre-

—

—

quently coincide with those of the unison or base.
That the periodical coalescence of any two or more given
sounds in their passage to the ear should produce a greater volume
or a greater degree of condensation, and consequently a greater
degree of Inudness, may be readily conceived.
Ti7ne too, more
or less perfect, may be comprehended by the comparatively regular or irregular movement of bodies
but time and forte are
as remote from tone, which is the origin of concord and discord,
as the most opposite things in nature.
Experience indeed would
seemingly withhold altogether from vibration
or, in more perspicuous language, from undulatorv motion
the property of varied intonation ; for undulation is but an ordinary effect, which
sound in its passage through the air must necessarily produce
an effect too, whose circumstances every puft' of wind must ever:

—
—

lastingly confuse.

Whatever the nature or manner of transmission of those parmay be, which after being thrown off by the vibrating body
arrive at the ear, has not been hitherto discovered
and yet,
ticles

;

—

that our organ of perception has been gifted by the Creator with

the

to

what Extent, and how most readily attainable P"
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the faculty of comparing, through the medium of the ear, the
magnitude or number, or perhaps the peculiar arrangement of those particles, equally as the proportions of a picture

relative

through the medium of the eye, appears too reasonable to dispute.
This is all we can offer upon the subject.
To obviate the allegation of partialit_v, I shall meet the advocates of vibration upon their own ground but, acting much more
fairly than they have done, I shall not content myself with the
selection of some half-a-dozen of the mo&X. favourable numbers:
:

on the contrary,

I

shall follow

up

their

own

])lan of calculation

throughout the scale, and present to vou in regular order the result.
Dr. Rees, in his recent Encyclopaedia, article Concord, has
given us the modern table, from the octave to the minor 6th inclusive, rating the qctave as

=
=
=

Octave
5th
4th
Major 6th
Major 3d

60;

viz.

\ string, value 60 coincidences.
^-

.

. .

=4-

..

=4

.

= |Minor 3d
= -^
Minor 6th
Her« the calculation ceases

30
20
20

.

I

.

15
12
12

.

..

—

and

for the best of reasons
beLet us take then every interval upon the
scale ; and reduce it to a common standard, by dividing the numerator into that number which represents the octave such
being the uniform process *.

cause

;

fallacious.

it is

—

""

r
posmg the
J
Then shall follow in
',

Octave

=

c

Ii strinfr, value

=
= f
=4
Major 3d =
Minor 3d (as on our
V~
pubhc tables)
J
Sharp (or Major) 4th = f
Minor 6th. = i
Seventh = a
Second = f
Sharp (or Major) 7th = JSemitone = t|,

.

>

iationj
regular grad£

;>th

->

.

4th
Major 6th

4-

1

,

,•

»

1

I

pianos)

. .

.

.

. .

. .

.

••

••

ii

.

500
333
333
250
ona
200

ah haru

-.All

"

.

Minor 3d (as really found ^
on well-tempered
V

.

.

^

\

.

.

.

.

1000 coindences.

=

^-;l

J

.

,

'""'?'^^'

,

.

..

..

.

.

200 (.
200 f f'l"'^'
200 -J '^"^^
"

.

.

.

.

.

.

.

.

.

.

125
125
.

.

66
58

!

!

J

" As the denominators iire supposed to hate some tnflinjf influence
upon
the value, the preference is j^ivcn by the Doctor to the lowest.

I
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I fear, sir, that I am tediously minute ; and yet I cannot dismiss the question without still further exposing its incongruity.
If the fraction l-7th, l-9th, or any other disIn a word then
cordant fraction whose numerator is a unit, were submitted for
examination bv this hitherto infallible rule, must it not prove an
equivalent, or nearlv an equivalent, to the octave ?
So much for the vibratorv doctrine, which ever since the day of
That this doctrine,
Galileo has been implicitly acknowledged.
however, is not only fallacious, in its application to musical inand that too for the sotervals, but also calculated to mislead
litarv purpose of exalting the fifth, in opposition to the unanimous declaration of ancient Greece, appears too evident indeed.
But what more eligible doctrine shall we substitute in its stead r

—

—

—

That of rational calculations the pleasure of harmony as well as
of simple melody being obviously derivable from certain though
hitherto imperfectly defined proportions.
For the ascertainment then of the relations between tone and
considering the string like any other
1 would thus proceed

—

tone,

integer as the root.
First.

gression,

would lay down a series of numbers in duple procommencing with 7mif7j as thus, 1.2. 4. S.

I

—

would take the lowest terms of the series ; viz.
1 and 2 ; and representing the string by 2, I should be driven by
necessitv to acknowledge the unit as its most intimate relation.
Hence the base or unison =2, and its octave =1.
Having thus obtained the numbers 2 and 1 as my extremes, I
cannot find an intermediate integer ; and must therefore resort
viz. 2 and 4.
to the second and third numbers of the series
Nov.', taking the number 4 as the base, and 2 as the octave, the
third integer is wanted, which shall spring from these two conFor the production of this newjointlv, as irom a common root.
integer I am necessitated to add the numbers 4 and 2 together,
and divide their product by the lower term 2, generating by this
operation the required number 3, which is neither more nor less
than the mean *.
4
Hence the Base
Fourth = 3 i. e. a I string.
Octave
2.
A fourth integer between the base and octave is next required
which integer, and nothing but which, shall spring from
Secondly.

I

;

=

=

;

*

Not the common mean between two ordinary extremes, but that superior that primary mean which, springing from the purest geometrical source,
becomes the origin of arithmetical progression.
Extend to intinity the series 1. 2. 4—3. G. 12, or any other equivalent
series, and the result is similar; for the addition of any two adjacent terms
divided by the less, she'll produce the original mean, viz. 3. Ex. gr. 6+12 =
18, which divide by G, and the product is 3, as required.
the

to
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but this being unatthe conjoint operation of tlie otiier three
tainable from any duple series commencing with 7miiy, we must
necessarily resort to the comparatively imperfect series of .3, 6,
and 12, whose geometrical proportions, if the unit were prefixed,
would be totally destroyed, the numbers 1. .3. 6. and 12 being
:

in

no acknowledged proportion

at all.

must submit then to this comparative imperfection ; and
changing the numbers 4, 3 and 2 into their representatives 12,
together, and divide the
9, and 6, let us multiply the extremes
product by the mean ; as thus.
Base = 12
6
X by Octave
which 8 is the fourth num-=- bv Fourth =9) 72 (8
ber required ;'and being equal to 2-3ds of the whole string 12,
called the Jifth. The four
is equivalent to that interval in music
numbers therefore obtained bv these various procedures, are
9 '. S .6
12

We

=

'

:

.

In music

=

Base 4th, 5th. bth.

Were it still further intended to create the number next in
the
value to the 5th from our materials 12. 9. 8. 6(12 and 6 for
harmonical creation of numbers being equivalent), we should, in
my opinion, generate neither from 12 and 9, nor from 8 and 6*,
whose proportions are as 4 to 3 ; while the simpler, and consequently more perfect generative proportions of 3 to 2 are to be
found

;

viz.

in 12 to 8, or in

this instance equal, our choice

9 to 6.

must

Now, 12 and 6 being
rest

in

between the numbers

9 and 8 to the former of which, viz. 9, as the better concord,
we must give precedence; and therefore the minor 6th which
must be held, in
is equal to 74- f (the mean between 9 and 6)
harmonical value, as the successor of the fftk.
;

—

—

The octave springs of necessity fr(5m
To retrace our subject
unity, called in music the fundamental; from the fundamental
and its octave in conjunction proceeds the fourth ; from the conjoint operation of the fundamental, its octave and its fourth, proceeds the fifth; and from the octave and the fourth alone is ge:

nerated the minor 6th.
These few and very simple operations are, in my mind, a sufand
;
ficient guidance for the analysis of our musical numbers
the forupon
letter,
next
my
in
venture,
shah
1
therefore
hence
mation ofu table which shall comprehend every individual inter-

—

val within our octave.

[To be continued.]
» Intervals approximating in value to our thirds and sixths
nerated between these, but are not in modern use.

may be

ge-

—

•7 1

t That

is

-^

equal to

—5

of the whole string 12.

IX.

On

[

On

IX.

(he Case of

-i-i

]

Miss Margaret MacAvoy.

By

A Correspondent.
To Mr.

—

HE

Tilloch.

MacAvoy has excited so much attenfew remarks upon Dr. Renwick's statement
will not be deemed incompatible with tiie subjects of your Magazine.
I must candidly confess that I undertook the perusal
of the above-mentioned work under the influence of strong prejudice
but I closed it with very different impressions: there
are indeed some suspicious circumstances of sufficient weight to
induce an impartial reader to suspend his assent till the case is
established beyond the jiossibility of doubt ; but I think the subject far too important to be treated with levity, and to call for a
closer and more impartial investigation than appears yet to have
taken place. The chief grounds of disbelief are founded upon
the frequent suspension of her supposed powers, and consequent
mistakes in ascertaining colours, printing, &c. and one or two
instances are mentioned with a candour highly creditable to Dr.
Renwick (who appears to have no other view than the elucidation
of truth) , which certainly strongly savour of imposition ; but these
are counterbalanced by others of a still stronger description, in
Sir,

1

case of Miss

''

tion that

I

trust a

:

:

my

opinion, in favour of the reality of the existence of these pre-

tended powers.
In the first place, there is no assignable cause
for the deception practised; the health of the young woman is so
deplorable and precarious, that worldly motives can scarcely be
advanced; and pecuniary ones are, it is generally understood,
equally out of the question, as she receives no remuneration,
and is not in circumstances to require it. In addition to this,
Dr. Renwick's character (for if there is imposition he must be a
confederate) is at stake; he can gain little or nothing by inducing
the world to believe, and he must lose every thing the moment
Those who have read the book will, I
the fraud is detected.
think, be inclined not to judge too decisively of Miss MacAvoy; because with a pulse often at 1(30, and vt habit of body reduced to
the last degree, she occasionally declares that a ])ower dependent upon strength of nerve suddenly leaves her, particularly if
exposed to any agitating cause.
But my object in troubling you
with the annexed remarks, is not to defend either Dr. Renwick
or Miss MacAvoy, neither of whom have I ever seen; but to
offer some observations which appear to coincide with a theory
I had previously formed respecting the extraordinary powers
possessed by animals and insects, resulting I conceived from a
* For the particulars of this statement, see subscriuent account of

New

Books.
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consequence
;
of which, so far from wondering at the publication of a case somewhat analogous in a human being, my astonishment has often
been excited, that in the enlarged practice and advanced state of
medical and anatomical knowledge, no instances have before been
])roduced which could throw light upon so interesting a subject.
Now, in reading Dr. Renwick's statement, it struck me that
the same theory by which I had endeavoured to account for the
powers of animals and insects might be applicable to the case in
We know
question ; namely, the action or influence of caloric.
that by the intervention of a prism the solar rays are divided into
It will be
their calorific, colorific and deoxidizing proportions.
readily admitted that the calorific division would probably have
the greatest influence upon nerves rendered unusually sensible by
disease or otlier cause ; and such in the case of Miss MacAvoy
Dr. Herappears to be the fact. I proceed to an illustration
schel's experiments prove that the most refrangible rays have the
least heating power ; and that the heating power gradually in-

liioh state of irritability in the iievvoiis

system

in

:

creases as

its

refrangibility diminishes

;

—

the violet ray has there-

and the red ray the greatest],
accordingly the effect of the red ray ought to be much stronger
upon an irritable nerve than the violet which terminates the calorific division.
On referring to Dr. Renwick's account there
is evidence that such is the fact. Page 59. July 25, " She told a
scarlet coloured cloth upon the back of her hand uncovered, but
she could not tell any other colour given her." Page 61, The red
and orange rays of the solar spectrum being thrown by a prism
upon her hand, she said it appeared like gold. She felt the
spectrum ivarm. Theviolet rays were the least pleasant. PagelOD,
fore the smallest heating power,

'•'

I

prefer the brighter colours as they give a pleasurable feeling,

a sort of glow to
gives

me

mv fingers, and

indeed

rather a shuddering feeling."

through me. Black
Again we know that

all

:

metals are the best conductors of caloric, but in very different
proportions; according to Dr. Ingenhousz, they are classed in
Silver, gold; tin, copper, nearly equal.
she following order:
Platinum, iron, steel, lead, all much inferior to the others. If a
more rapid action of caloric can therefore be supposed to have
a more sensible effect than a slower. Miss MacAvoy ought in
the above order to be susceptible to metallic impressions, and we
find she is so most accurately.
P. 63, " The silver of a watchcase {c\t Jiner than the gold of the seal ; but gold and silver had
In p. 109, her reply to
a much Jirier feel than steel or brass."
the question. What is the feeling you have of different metals? she repeats the remark: " I feel gold and silver to be
more pleasant than brass, copper, or steel." I have already re-

—

ferred
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fcrred to p. 62, wherein she compares the red

and orange rays

to gold.

Again: with respect to fluids, it is a known law that the nearer
a Hquid is to the temperature at which it boils, the greater is the
expansion produced by the addition of a degree of caloric. In conformity with which law she ought to be more alive to the impressions received from alcohol which boils at 176, than to water
whose boiling temperature is 212, and the proof is equally satisfactory; for, in answer to the question,
How do you know the
difference between water and spirits of wine, she replies " By
the spirits of wine feeling warmer than the water." p. 110.
I shall conclude these remarks with one observation more respecting glass.
She is asked, p. 110, " Do you feel the colours
equally well if two glasses are placed before the object ?" She says,
" If these glasses are very close to each other, I feel the colour,
but it appears more faint ; but if they are placed at a distance
from each other, I do not feel the object." This is, 1 conceive,
what might have beeri expected from the nature of glass, which
is known to be a bad conductor, though as a recipient medium
for the rays of light it is essential in other experiments.
Such, sir, are the remarks I beg to offer upon this extraordinary case
separately considered they may be of no great
weight, but collectively they afford at least a curious coincidence
and the furtlier I have attempted to follow them up, the more satisfactory has been the result.
This theory accounts for the curious fact stated p. 83 Her powers appear to be evanescent, and
:

—

;

all times its occasional influence upon the
Accordingly, in feeling the colour possessed of the
smaller quantity
blue
The
it ceases to excite, or but feebly.
colour therefore under inspection would appear to her to be immediately changed to black.
What are Dr. Renwick's words?
" The last colour she told was llue^ and in an instant it was
black, and then the power is gone !"
If the coincidence be not purelv casual, and the conclusions

the caloric has not at

nerves.

—

above mentioned not erroneous, it would be desirable to try a
For
experiments by the light of a full moon.
the lunar spectrum being devoid of caloric, it mi2;ht be presumed
she would feel more diflicultv in discovering its colours than when
submitted to the solar rays. It might also be satisfactory to know
what impressions she received from the action of the solar prismatic rays extending beyond the spectrum which are purely calorific and colourless.
I have been the more anxious to transmit these remarks to the public through the medium of your
Magazine, as I trust, they may induce more scientific observers
to suggest experiments of a more decisive nature.
I am aware
series of prismatic

that
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that in the metropolis the whole is considered as an imposition,
and passed over in consequence as miworthy of notice. But
surely as long as a possibility exists of its not being a fraud; no
investigation which science can afford ought to be omitted in a
case which, if true, will throw an important light upon some
phaenomena which in our present state of knowledge are de-

servedly ranked amongst the most interesting and curious in the

oeconomy of nature.

Your obedient

servant,

E. S.

M. Cliev. Dupin, Corresponding Member of the
French Institute, ^c. of an Aurora Borealis observed at Glasgoiv the 1 9th of September, contained in a Letter to M. Arago.
Communicated to the Academy of Sciences of the Institute of
France, the 29th oj Sept. 1817.

X. Account by

-^
JL

ESTERDAY, the 19th of September, a

Glasgow, Sept. 20, 1817.
before nine o'clock

little

I went to visit the Observatory of Glasgow, which is
on the summit of a hill to the north-west of the city.
I was
accompanied by Dr. Ure, a gentleman of scientific celebrity, who
has principally contributed by his zeal and his cares to the formation of a Society, whose voluntary subscriptions have defrayed
the whole expense of erecting the edifice and purchasing the instruments, which are numerous and very excellent.
The night was fine, the moon and the stars were of a sparkling
brilliancy.
When we arrived at the Observatory the heavens
towards the north exhibited some whitish shootings, which becoming less and less uncertain, soon displayed the appearance of
an aurora borealis. We then ascended to the terrace above
the Observatory, in order to embrace at one view all the luminous
parts.
In enjoying for the first time this imposing spectacle, I
experienced an astonishment and pleasure which I cannot express to yon nor can I sufficiently prize my good fortune in seeing one of the most beautiful pha?nomena of which this country
can boast.
The light of the aurora borealis extended from the north in a
space terminated by a vertical circle, the plane of which was
nearly perpendicular to the direction of the magnetic needle.
The zenith was the part least luminous it seemed a centre from
which the streamers emanated, and ^vhich as they developed
themselves became more and mor^ brilliant in proportion as
they approached the horizon.
However, they never descended
that length, but terminated irregularly at fifteen or twenty degrees above it, presenting an angulous contour like those glories
with which painters environ the throne of the divinity.

at night,
built

;

—
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The circumstances

vvliich

struck

me

as

most remarkable were

These rays
play of the rays and their luminous undulations.
were projected in large groups which alternately approached and
receded from each otlier at one time they seemed to rise in a
tlie

:

body, in the sheaf-like form of an immense rocket {comme des
gerl'fs d'artifice), and at another time to descend like a shower
Independently of these general movements, each cluster
of light.
of ravs presented a lateral movement, which could be distinguished by the greater or less intensity of parallel rays: the
parts more or less luminous moved in lines paralle Ito each other,
like regular waves ; and what was very remarkable, there often
appeared in the same cluster two opposite undulatory movements,
in such a manner that the masses of light and shade moved regularly in opposite directions one above the other without being
in the least confounded.
The light was generally of a silvery white, or rather of a lightorange hue
the lower extremity of the clusters, however,sometimes emitted the prismatic colours, as red, yellow, and blue; at
one instant a slight green tint ditfused itself over one of thie
These are all the observations I was able to make as
clusters.
to the colours of the aurora borealis.
During the first twenty minutes the appearances of the aurora
were faint; during the ensuing twenty-five minutes they were
briUiant and continually varying; afterwards the light gradually
vanished.
The longitudinal projection of the streamers and
their lateral movements first ceased, and then the rectilineal
Nothing now remained in
figure of the rays became effaced.
the heavens but a pale glimmering light like to that of the
Milky Way, its point terminating in a grand circular arch, conThis light continued visible for about
cave towards the earth.
an hour after the aurora.
The skv did not seem so transparent as to entitle us to suppose that it was not charged with any vapour; but there were no
clouds visible, one small one only excepted, which appeared in
the hemisphere occupied by the aurora like a sort of rock, against
which the streamers played, indenting its edges but slightly. In
the intervals between the streamers the stars were distinctly perceivable, even at the time when the aurora vvas most brilliant;
but under the streamers as far as the horizon the heavens were
blackish, and the stars were not seen without difficulty.
:

—

—

XI, Nolkes

49

L

]

XI. Notices respecting Netv Books.

A Narrative of ike

Cane of Miss Margaret MacAvoy; luilh
an Account of some Optical Experiments connectid with it.

By Thomas Renwick, M.D.

PInjsician to

the Liverpool

Infirmary. 4to. pp. 111.
to Credulity ; or, Jn Examination of the Pretensions of
Miss M. MacAvoy, occasioned by Dr. Renvvick's Narrative
of her Case. By Joseph Sandars. p. 69.

Hints

i. HE subject of this case is stated by Dr. Renwick to have been
born on the 28th .fune 1800, A hooping cou^h with which she
was attacked when an infant, was succeeded by an affection of
the eyes which severely afflicted her, and was attended with a
very considerable and constant discharge of a bloody watery fluid.
Her friends despaired of saving the eyes, but no professional means
were employed for some time; the disease gradually increased,
and the exposure to light caused insupportable pain. When the
eyelids were raised up, the eyeballs appeared as one mass of blood.
A friend recommended Johnston's golden oMitment, which was
made use of with great benefit and in a short t.'me the pain and
irritability of the eyes were entirely removed.
She .'low gradually
;

recovered her sight perfectly with the right eye, but i*he left was
so weak she could scarcely open it, and saw every thv;3§ as it
were through a ir.ist.
From this period until June 1815, she continued in a very variable and infirm state of health.
On the 4th of that month she
is said to have been visited for the first time by Dr. Renwick.
;

He found her so much affected with giddiness as to stagger in
walking across the room. With the left eye she could scarcely
distinguish any object, and with the right for several days previous to his visit every object at a distance appeared white ; and
those which were near double.
On the 7th of June she could
not distinguish any object whatever, and appeared totally blind.
The pupils were consideralily dilated, and did not contract upon
the application of strong light.

The succeeding passages
own words

of Dr. Renwick's observations

we

shall give in his

" August 2. Mr. Thomas, surgeon, and 1 particularly examined her eyes exposed to the light of a candle as near to the
eye as possible without burning her, but without observing the
slightest contraction or dilatation of the pupil, or the least sensi-

have frequently since this period thrown my
face;' have pretended to dash a
pointed penknife at the eye ; and have often applied the point
of the finger in a quiet and steady manner as near as possible to
Vol. 51. No. 237. Jan. 1818.
the
bility in the eye.

I

hand suddenly towards her

D
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the pupil, without observing the slightest sensation in the eye.
Mr. Thomas assured me, he has more than once put his finger
on the cornea itself, which then appeared insensible; but when

he touched the eyelid or evelash, she was instantly sensible of it.
I have sat for a C()nsiderai)Ie time attending to her sewing, but
apparently indifferent about it ; and during these visits 1 have
examined her every action as minutely as possible, and I have
been satisfied she could not see.
" August 31. I was induced to visit her again with Mr. Thomas
(from hearing from her step -father, Mr. Hughes, that she had
recently found herself possessed of certain powers of an extraordinary nature), and took considerable pains in examining the
eyes; but we found little or no alteration in their general appearance, except that the pupil was not quite so much dilated as
before ; but the light of a candle appeared to have no influence

upon it. We found her father's account very accurate, and that
she really could read by the application of the finger to the
letters with considerable fluency.
As it wjis probable any other
person who had not the same opportunity of judging with Mr.
Thomas and me, might think it possible she could see, I thought
it right to bind something over the eyes, and I made use of a
Manchester cotton shawl which went twice round the head,
crossed at the eves, and was tied at the back of the head as
I placed in her hand a number of a
firmly as she could bear it.
folio bible, and she read very correctly one verse of a chapter in
to have another book, which hapGenesis.
I then requested
I opened
pened, to be a volume of the Annals of the Church.
it, and she read to me several lines, with the alteration in a proper name of onlv one letter, which upon being desired to read
I then turned to a few lines of errata,
over again she corrected.
and she read them correctly, only reading the letter I as an i and
The mode she follows^ is to place her fingers upon the
a dot.
book, and, when she feels the letters, to proceed from the beginning to the extremity of the word, and back again, until she
names it and so on, to the next word. She often makes use
of the fingers of both h.ands, particularly the fore-fingers, and
when they are in good order, she will read from twenty-five to
thirty words in half a minute.
" On the following dav, I mentioned the circumstance to a
friend who was anxious to see a phaenomenon of this kind, and
he met me in St. Paul's square. Miss MacAvoy again read
over to us a verse in the Bible ; a iew lines in the Annais of the
Church, and tlie title-page, mottoes, and several lines in a
r2mo edition of Grahames Sabbath. I placed her fingers upon
The attempt was made,
a bbnk leaf, and desired her to read.
Her fingers were
but she said she could not feel any letters.
then
;
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then placed upon another leaf, wliich she declared »vas alsohlank.
I then desired her to feel the Mjjper part of the leaf.
She did so,

and

was so confuted she could not
was, a ladv's name had heen
written in the l)Of)k,
took it from mv lihrarv, I
I
scratched the name out with a pen, j^o tiiat it was not distinguishable to the eve."
" Slie di.stinii;uished the different colours of silk, of cotton, or
of wool ; and the briiihter and more vivid the colour, so much
greater is the p;easura!)le sensation it affords.
If thev consist of
many colonrs in the same piece, she will point out each coloiu',
and trace the line where it terminates.
If the silks are of that
kind called shot-silks, she will tell the colour of the ground as
well as the intermixture.
If the diffeient pieces are besmeared
with oil, or any {j;reasy substance, she cannot so easily distinj^nish
the colmr; but if it is nearly faded, she will point out where it
said slie felt somethiiifi, hut

make

out what

it

was.

it

The fact
and when

where

it is briji>ht.
She can distiuiinish the colours
of enamelled or varnished boxes, will trace the
outline of the fijjures, and will very jjenerallv state the subject of

is

faded, or

of the

paintini;*>

the paintiuij with a dei^rce of accuracy wliich is surprising
At
is suddenly lost
and after describing
colours, reading, &c. with great nicety, she will declare she cannot fell the colour, or will say it is bbick. When this is the case,
times, however, this feelmg

;

the fingers beco ne extremely coM, and the power will often return a the fingers become warmer.''
" Jamiarv 17, \'^\1 On this day she not only declared the
colour of diit'ereut cloths, cotton and silk, but several pieces of

m

which were inclosed
a --null phial bottle ; she traced with
her finger the ed^e of each ; aiid when anothev phial was given,
which did not contain any thing, she fleclared it to he empty.
Bottles of white glass, Itohliug maguc-ia, red precipitate, red

silk

oxide of mercury, and l)ark, were separateh given to her, and
she accurately natned the c<dour, ami told how high the bottle,
was filled with each substance'.two small bottles, the one containing water and the other spirits of wiiie, vvere phiced in her
hand ; she said the first was colourless like water, and the se-

—

—

cond was similar in colonr, but had a different feel, being much
* * * « Soon aftei this period the Rev. Edward (Jlover
warmer.
aske.'l her if she could tell the time of the day by feeling tiie
surface «;f the glass covering the dial plate of a watch.
Her
.'\ watch was given into her
answer was, she bad never 'rie.l it.
hands she felt tiu' surface of the gla>-s, and very soon named
the hour.
She was .ifterwards so exact, that she not (udy named
the hour, hut the mmii)er of n.iuutcs the minute-hatul had passed
the hour.
Once I gave hor my watch when the hour was t»\'elve
o'clock.
She mentioned the hour, Itnl obseived there was oidy
D 2
one
'

;
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one hand; the minute-liand being exactly over the hour hand.
Mr. Glover assured me that for several days he was afraid of
s])eaking of the circumstance, lest he should he laughed at; but
she so often repeated this experiment in his presence, and in that
of other persons, that he made no hesitation in mentioninji; it.
She told the colour of the different hands, whether they were
She distinguislied a gold from a silver watch.
of j^old or steel.
Brass and copper were also submitted to her touch, and she imThe colours of
mediately discovered the one from the other.
various seals and stones, whether mixed or not, were correctly
named as well as those of j^ems ; but it was onlv the colour and
not the nature of the stone, unless she had before been acquainted
with it. The eyes were covered with gogglers"^'."
Various other experiments are stated by Dr. Renwick ; but
we cannot gather from them any thing new in addition to the
preceding observations, unless indeed we niav except ihe following, which is certainly novel enough.
" Exf). six. With her hands upon the window perceived two
newlv-cut stones of a yellow colour, lying one on the other against
a wall on the other side of the street distance about twelve
yards: also a heap of cast-iron railing piled upon each other.
;

;

One

to place himself upon the
she mentioned whenever he moved his
position ; perceived him jump off the railing; mentioned the colours of his dress correctly, only said that a plum coloured coat
was black ; ^mentioned two children accidentally passing by at
the timcj
She said, they appear very small indeed ; the person

of the

company being dispatched

ground, stones,

rails, &;c.

—

who was

sent a])peared about two feet high

of twelve yaids

;

as he

came

when

at the distance

nearer, she observed that she

felt

grow bigger. All objects appear as if painted on the glass."
Dr. Renwick has added to his Narrative, some " Remarks
upon Miss MacAvoy's Case ;" but they are wholly of a medical
nature, relating to certain convulsive aflfections to which the
young lady is subject. " The peculiar power," says the author,
" which she appears to possess of distinguishing colours, reading,
&c. with her fingers, are of so extraordinary a nature, an with
our present information to preclude all reasoning upon the subject."
In this we differ from the author.
The powers ascribed
to ryiiss MacAvoy are to be sure extraordinary enough ; but, a«
may be seen from the paper of an ingenious correspondent in a
preceding part of this number, there is much less difficulty in
liim

* These gogglers are described as forming a complete mask covering the
whole of the face, except the nostrils and mouth. They were tied by several pieces of tape at the back of the head, in almo.st every direction, and
two pieces of tape crossed each other under the nose, just below wherealine
of cotton-wool was, sewed in, ao as to prevent any ray of light from passing
upwards.

reasoning

I
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them than

in ascertaining whether such powers
Indeed Dr. R. himself ehewhere inform? us
that, hut " for the fact of blindness nol being unanimously agreed
upon, he would have endeavoured to have .i;iven an explanation
of some of the phaenomena detailed a!jove."
The chief antagonist of the reality of the powers ascribed to
Miss MacAvoy is a Mr. Sandars, a merchant of Liverpool, the
title of whose pamphlet on the suijject is also prefixed to this
Some facts contained in this pam|)hlet are certainly of
notice.
a very stubborn description ; and until contradicted or explained,
wliich the parties whose credibility is attacked will certainly
feel it their duty to do, if it is in their power, the case of Miss
MacAvoy must, notwithstanding all that has been said and
believed al)out it, be considered as only one cliapter more added
The spirit in which these
to the apocryj)ha of Philosopliy.
*' Hints to Credulity" are written we are far from approving,
as, relating to the individuals concerned, tiiey are acrimonious,
and, with a view to the interests of science, more remarkable for
their egotism than philosophical acumen.
But at the same time
there is a verital)leness and an explicitness about the matter
of fact details contained in them, which entitles them to every
attention.
A few of the more prominent passages we .shall subjoin, arid leave the case for the present in that state, in which it
can only be allowed to remain, if these passages are true both in
point of fact, and of inference.
" 1^(11 ticuluis of u'lial passed on the 13//j October.
" A number of experiments were tried on Miss M'Avoy, in
some of which she w s successful, in others quite the reverse.
She had two glass phials put into her hands, in one of which
was water, and in the other spirits of wine ; she named each
very accurately, which Dr. R. regarded as a very extraordinary
circumstance but upon examination, it appeared, that although
the phials n\ighl be of equal weight, they were not of equal size,
one being much longer than the other, and the corks were not
(as they ought to have been) sealed with wax ; indeed they had
not the least covering over them, to prevent any one, who had
a peculiarly fine .iense of smelling, from ascertaining the diflference.
A gentleman present gave into Miss M'Avoy's hands a
seal, and requested her to tell him the colour of it
he placed
his hand between the seal and her face, and she declared the seal
to be black, whereas it was white.
At the close of the exjieriments, another person present expressed an opinion that Miss
M'Avoy could see; up. on which Dr. R. proposed that the goldbeater's skin and the adhesive plaster should be applied to that
person's eyes, which was assented to, and unconnnon pains were
taken by Dr. R. in placing them, so as to prevent all possibility
rea'-;oning ahop.t

really exist at

all.

;

;
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" Now close your
which an answer was retnrned bv some one, " You
were not f-o particular with Miss M'Avov."
Kowevei, the reqnest was complied with, and wiien the bandages were properly
placed, a watch was presented, and l/ie tioiir was intmtdiately
proiwunced ; a glove was given, and the lolaur was told ; a letter
was produced, wlitcli was read ivil/i grcut JacHity, although the
writing was very small."
" Tiie coining and aoing of the power is a most convenient
As Saiicho says or sleep, it covers her over " like a
resource.
Whenever anyniiusual means are adopted to blindfold
cloak."
her, she becomes agitated, she cannot proceed
the pov/er goes.
of seeing.

Wiieii

fixing tiiein, Dr.

R.

said,

eyelids," to

—

Her medical
sensibility

tation

?

;

It

agree in stating her to possess ey.cessive
but may not the dread of tletecHun jjroduce this agiis surely as reasonable, (tiiougli not perhaps so courfriends

all

teous) to inipute

it to this, as to a high indignant feeling of suspected integrity. At other times, willuiiit being agitated, she loses
tlie power; every attention is paid to her, bandages are loosened,
and coverings removed ; after a short time experiments are re-

—
—

Is it uncliaritable to say, that in the
sumed, and she succeeds
one case she was completeiv i)lindfi)lde(!, tliat in the olher she
was not ?
If, u'hen s!ie declared she ahvavs found it necessary
that the breath of her nostrils should fall upon the object presented, she had stopped short at telhng colours and reading with
h-T fingers, she would b.ave been less vuhieral)le
but suddenly
she evinced new powers, to which her breath could not bv possibility be necessary
she began to distinguish objects which she
could neither touch nor breathe upon
she could not touch the
dial-plate of a watch, yet she told the hour bv feeling at the
glass
she began to name colours placed behind her back
of
what use tiien was her breath ?
It could not in either case be
of the lea'it importance to the developement of these powers.
:

;

:

—

;

When

—

:

by putting out her feelers, (just as a snail protrudes its
horns on issuing from its shell,) she distinguished through a windo w, and at the distance of twenty or thirty yards, men labouring
at their vocation, the absurdity of the thing could have no parallel but in the attempt to explain it by the intervention and influence of the breath.
This declaration regarding her breath is
most important, and gives the key to the whole mystery.
''
Having shown that her breath is not always necessary to her
performances, I shall proceed to show that this is not the only
instance in which she proves too much.
Her followers sav that
her eyes are blind, and that she reads by the agency of her fingers
What is the nature of this agency ? If it be the sense of touch,
she would be able to read in the dark as well as in the light ; but
on one occasion, when Dr. Traill proposed that the room should
be
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be darkened, he was asked whether, as he could not read in the
Addark, it was reasonable to expect a blind person to do it ?
mitting that her fingers really can see, light is declared to be

Her fingers
necessary; but whatis the process of her reading ?
close contact with the words ; she feels them, and most
come
If in^^tead of touching the wr^^j^^
effectnally ohtructs the light.
she held her fingers at a sufficient distarice to admit th ^ light,
then the theory would be supported by o?ie of the laws of vision

m

j

here again " the good Lady promises too niue-h."
" In October 1S16, Mr. Bradbury, author of Travels in America, accompanied by a friend, visited Miss M'Avoy.
His friend
had seen this young lady several times before, and fron^ witness-

ing some experiments that were tried upon her, was of opinion
that she could see ; but being anxious that Mr. Bradbury should
also obsesve her, he prevailed upon him to visit her.
After a
few experiments, Mr. B. y*'as so well satisfied that Miss M'Avoy
could see zcith her eyes, that he ceased examining her further,
and .-^eated Iiimself by the fire to wait uistil his friend M'as ready
His frioul made a iew more efforts, to be convinced
to depart.
whether the opinion he had previously entertained was ivell or
ill founded, and proposed, as a final test of her powers, that she
should determine, with her hand behind her back, the colour of
a piece of cioth wiiich he brought with him for that purpose.
" After feeling it for a short period, and being informed that
she was mistaken in the colour that she guessed it to be, Miss
M'Avoy requested permission to use her other hand, which of
course was instantly acceded to.
After some time had elapsed,
in which she was unsnccessful in her efforts to determine the
colour, her mother, who was in the room, and had been engaged

handed them over to Mr, B.'s
whether it was possible, in their
amended state, for a person to see with them ? He unwarily put
them on him for a few moments, to ascertain the point demanded,
and when he took them off, he was surprised to find that Miss
in affixing- leather to the goggles,

friend,

and

a'^ked his opinion,

M'Avoy could then state correctly the colour of the cloth. He
shortly after took leave of her, as he was extremely desirous of
learning fro;n Mr. B. what had transpired, daring the time he
had incautiously put on the goggles. Mr. B. wa* equally anxious
to communicate what lie had observed during that period, in
which, although apparently heedless of what was passing, he was
an attentive observer.
Mr. B. then related, that as soon as his
friend had put on the goggles, he saw Miss M'Avov rapidly glance
at him'-elf anil his friend
and acting as from an apparent conviction of not being observed, she drew the cloth from behind
her back, gazed at it quickly, and restored it to its former situatioMj before the goggles were removed from his friend's eyes.
this
D4
;
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This fact Mr. Bradbury has related to several respectable genElciien, who are fully satisfied of his candour and integrity."
" Our experiments were now drawing to a close, when Mr.
Steele, from London, entered the room, with a new kind of apparatus, which appeared to possess all the necessary powers of
fiiifrrupting sight, and yet admitting the needful communication
of the dingers with the month which was declared indispensable^
for the pu'ipose of breatiiing on them occasionally when touching
the object the colour of which was to be identified.
This apparatus was notiiing more than a small sheet of pasteboard, out
of one side of which a circular piece was cut, so as to admit her
neck. Being placed under her chin, the goggles were considered
unnecessary, aud were removed ; as there could be no doubt of her
possessing tiie faculty of seeing with her fingers, if with this projecting appendage she could describe objects, and tell the colours
It was not our business to deof them when placed beneath it.
termine if the Lady could see with her eyes ; our doubts only
I think
related to her possessing that faculty with her hands.
the first trial we made, under this new arrangement, was with a
Now it happened that two gentlemen present had gold
watch.

One of these
watches, very nearly alike in size and fashion.
was held carelessly, though designedly, at such a distance from
lier face with the dial upwards, as to be seen, if she had the
power and inclination to look at it. A few minutes elapsed in
conversation, when it was proposed to put a watch into her
hands, beneath the pasteboard ; and taking the one just alluded
to for that purpose, I professed to give it her, but in fact put
another watch into her hands, the fingers of which had been priShe drew her fingers over the
vately altered one hour forward.
glass, and declared the time to a minute ; but observe, it was not
the time of the watch she held in her hand, but the time of the
in mine, the one which had previously
beeh placed carelessly at a distance with the dial upwards. This
and an exclamation
artifice she was not made acquainted with
of " astonishing " being uttered by some one oi the party, she
concluded that every thing so far was right."

watch / held concealed

;

Mr. Daniel Dowling, Master of the Classical, Commercial,
and Mathematical School, Mansion House, Highgate, has just
published " A Key to the latest Edition of Dr. Hutlon's excellent
Course of Mathematics." The Course is in three volumes octavo, and the Key in one handsome volume to correspond. The,
lucid manner in which Mr. Dowling has treated the several mathematical and philosophical subjects in the Course, demonstrated
the various propOv«itions, and investigated the theorems, not only
evinces that he possesses a thorough knowledge of those branches,
but

1
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but exhibits him as a man well calculated for the profession he
has chosen, since no requisite is more essential in the formation
The
of a school-master, than the art of conveying instruction.
work is illustrated by 100 diagrams neatly cut on wood. In a
word, we are of opinion, that this book will be found to be what
Mr. Dowling suggests in hisPrefece, "an acquisition to everyClass
of Mathematical Students, and to Officers of the Army? Navy,
and Honourable Com[)any's service."

Mr. Robert MacWilliam, architect, has In tlie press " An
Essay on the Origin and Operation of the Dry- Rot; in which
the source of the disease is investigated, with a view to establish
the modes of prevention and cure on rational principles,
it will
make a quarto volume, illustrated with plates ; and to it will be
annexed suggestions on the cultivation of forest trees, with abstracts of the forest laws from the earliest times.
Dr. Kitchener has just published a Third Edition of his useful
work entitled " Practical Observations on Telescopes, Opera
Glasses, and Spectacles."
We gave a short notice of this work
on its first appearance in our Number for December 1814.

little
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wN the 20th
Sir Everard

of November the Croonian Lecture was read by
Home, describing the changes which blood under-

goes in the act of coagulation. It resulted from some microscopic
experiments, in which Sir Everard was assisted by Mr. Bauer,
that 2,560,000 globules of human blood, when enveloped in their
colouring matter (which he conceives to be something superadded
to their proper substance) would be required to cover a square
inch. He supposes that the globules possess a regularly organized
structure
they were observed to range themselves in lines, which
when examined and compared with the muscular fibre, under
high magnifying powers, led to the conclusion that these particles
are the constituents of the fibre.
The blood in coagulating assumes a tubular texture, an effect produced by the extrication of
gas during the coagulation.
Nov. 27. A paper by Mr. Seppings on the strength given to
ships by diagonal braces was read, and claiming for the author
:

the originality of the invention.

Dec.

1.

Number
Dec.

The

for
1

1.

—

election of Office-bearers took place.
(See our
December.)
A Memoir by Captain Burney was read. On the Geography
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North Eastern part of Asia, exaiiiinitig the queswhether Asia and America are united ? which lie concludes
the affirmative of course that no nortii-west passage, so often

t^raphv of the
tion
in

:

souglit for, exists.

Dec.

I

S.

A paper bv James

Smithson, Esq. was read, on the Co-

louring Properties of certain matters. Among the substances examined were litmus, the colouring matter of violet, the blue paper
employed to cover loaf-sugar, the blue of hyacinth, the mulberry,

the corn-poppv, and sap green. Mr. Smithson thinks it probable
that some vegetable colours may be produced by combining th'Mf
principles.

A paper bv Mr. .Tohn Daw was read the same evening, giving
an account of some observations made on Adam's Peak, in the
The print of a foot of immense size which is
Island of Cevlon.
shown on the top of

this

mountain

to have fallen on this island

when

Adam, who is fabled
down from Paradise, Dr.

as that of

cast

Davv
to
Is

believes to be an artificial formation designed by priestcraft
impose on the vulgar. The niouiitain is above 6(K)0 feet high,
composed of gneiss, and contains feltspar and garnets.

ROYAL SOCIETV OF EDINBURGH.

On November

17th, the first meeting of the Society for the
season, a paper on Muriatic Acid, by Dr. Ure of Glasgow, was
After giving a condensed view of the chlorine controversy,
read.

he proceeded to detail a series of experiments which he had executed last summer, for the purpose of deciding the opinions of
Having proved the comchemists on this fundamental doctrine.
position of dry sal ammoniac, in whatever way prepared, to be
idejitical, and to be definitely fixed, by the concurrence of his
own experimental results with those of M. Gay Lussac, at 32'3
ammonia -f 67'7 muriatic acidgas ; he exposed thin laminae of the
pure metals, silver, copper, and iron, ignited in tul)es of green
glass out of contact of the air, to the action of the vapour of the
above salt in a state of complete siccity, and found in each case,
the metal converted into a muriate, whilst a portion of water,
nearly equal to one-sixth of the weight of the dry salt made its
appearance. Thus by the formation of muriates which require no
water of composition. Dr. Ure succeec'ed in liberating the water
of composition of muriatic acid gas and muriate of ammonia.
The principle of his experiments is therefore totally different
from that of Dr. Murray's, recorded in his System of (-hemistrv,
and so keenly censured by Berzelius in his comparisoyi of the
old and new theory. '' I combined," says Dr. Murray, " over
dry mercury, dry ammoniacal gas, with muriatic acid gas ; and
having collected the salt formed, I exposed it to heat in a retort,
and found water to be expelled, and condensed in the neck of
tl-.e
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the expeviThe whole quantity from tiie details of
the retort
amounted to about one-sixth
meiit, I found reason to conclude,
*." In direct opposition to tins
nearly of the weight of the acid
to obtain water by merely
impossible
it
found
Ure
statem'ent, Dr.
or quartz the salt recharcoal
heated
heatins, or passing over
acid and ammoniacal gases, ^.•hen
sulting from the union of the
as they ought to be ; thus
thev were properly dried beforehand,
s expennu>nts
Dr^Davy
and
Sir
H.
of
confirming the fidelity
Dr. Ure
incorrectness of Dr. Murray s.

m

this particular,

and the

composed
experiments, that muriatic acid gas is
of water, like he
atom
an
with
combined
acid,
dry
of an atom of
and consequently that
vapours of nitric and sulphuric acids ;
To his paper is subjonied
chlorine is oxygenated muriatic acid.
new exploding Eudiometer,
the description and dra^ying of a
the
analysing the gaseous products
infers

from

his

which he employed

m

for

uniting simplicity, safety,
above series of experiments and whicii
generally usetul to cheand precision, it is hoped, may prove
explosion
by
analyses
f.
pneumatic
mists, in
,
T^
transmitted to Dr.
An account of Dr. Ure's exi^eriments was
tlienr, was
ot
abstract
an
Wollaston on the Ifith September,
or. the 1st October,
published in The Philosophical Magazine
hanJs on October
Murray's
Dr.
in
left
was
and the paper itself
by some members ot the SoIt having been suggested
2.5th.
paper, that it would be desirable.
ciety, after the reading of the
with the salt resulting
experiments,
his
repeat
ifDr Ure would
dul so; and transaccordingly
he
from gaseous combination,
results to Dr. Murray, on the
mittecfan account of his successfiil
Dr. Ure s paper, coii26th November. The second part of
was intrusted to Dr
verifications,
tainincr the supplementary
immediately presented
Brewster on December (ith, and by him
This part contains a new and
the Secretary of the Society.
;

.

,

to

of the two differently prestriking demonstration of the identity
results from gaseous
which
that
only
pared muriates of ammonia ;
absorbent ot moisture, from
combination, being more powerfully
and
comminution, is liable to greater tallacy,
its finer state of
less fitted for the

ammoniac
above experiments than common sal
near its suhliming temperature.

recently heated for some time to
over the ignited metals,
Bv t'ransmitting dry muriatic acid gas
ni qnantuy to
corresponding
water,
likewise
Dr. Ure obtained
thus obtained,
iron
of
muriate
the metallic muriate formed. Xhe
scales, of a micaceous lustre
white
small
in
It
is
peculiar.
seems
proportion of iron, and that
and appears to contain a smaller
the common green '"""at^than
\n a lower state of oxidizement
by Dr.
that the water formerly obtained
It is also demonstrated
•
'

ii. p. M2.
of Chemistry, etlit. 1S12. vol.
^
_
to the bocict>.
of these, instruments was exhibited

System

+ One

iVlurrav
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Murray was the hygrometrk and not comlined water of sal
ammoniac ; for, as the whole ponderable matter of the two constituent gases

is

condensed into the

position mnrifitic acVl gas

salt,

whatever water of com-

may be supposed

to contain, has beindispensable constituent of the solid ; and can no more
be separated by mere heat than the combined water of concentrated oil of vitriol.
Nay, supposing that by intense ignition we

come an

should resolve the salt into its ultimate elementary gases, still the
water would remain latent in the resulting muriatic acid gas, as it
did before the union, even according to Dr. Murray's own views.
Dr. Ure is still inclined to consider his original experiments
on dry sal ammoniac, of which a notice was published in this
Magazine four months ago, as most decisive.
Jan. 12, 1818. The continuation of Dr. Murray's Paper on
Muriatic Acid was read.
In the preceding part of it the results
of experiments had been stated, whence it appeared that from
the action of metals on muriatic acid gas water is deposited This
is a result obviously incompatible with the doctrine in which
chlorine is considered as a simple sni)stance, since, according to
that doctrine, muriatic acid gas is the real acid, altogether free
from water. As the opposite doctrine holds the existence of combined water in the gas to the amount of a fourth of its weight, a
portion of this may be supposed to be liberated by the action of
the metal. A difficulty however presents itself even on this view
of the subject. The action consists in the acid enabling the metal
to decompose the water and combine with its oxygen ; with the
oxide thus formed the acid unites, and no water remains to be
deposited, since none is liberated from its combination with the
acid, but what is spent in the oxidation of the metal. The products therefore ought to be the same on this hypothesis as on the
other, namely, a dry muriate or chloride, and hydrogen gas.
It was shown that the water obtained in the experiments
could not be derived from hygrometric vapour ; that it could not
be accounted for from the supposition of a portion of water being
combined with the acid in the gas beyond that which is strictly
essential to its constitution
and that it could not be ascribed
to any lower degree of oxidation of the metal being established.
One explanation remained, that it might arise from the formation of a super-muriate, the quantity of water combined with the
quantity of acid, which forms a ngutral muriate, being sufficient
for the oxidation of the metal ; so that if an additional portion
of acid entered into the combination, the water of this might be
liberated.
It was accordingly found that the products in ail
these cases were sensibly acidj and this even when any source of
fallacy, from a subversion of the combination by the agency of
water, was obviated. In the sequel another explanation was suggested
;

—
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should not be

"ested on a different view
considered as sufficient.
Dr, Murray considered the results of these experiments as
confirming, in addition to what he had before done, tiie fallacy
of the opinion in which chlorine is regarded as a simple sub-

The oppostance, which, with hydrogen, forms muriatic acid.
with oxygen,
site opinion, that it ii'a compound of muriatic acid
and that muriatic gas is a compound of muriatic acid and water,
might be held to be established and it undoubtedly may be
But he has presented a different view of the submaintained.
ject, as being more conformable to the present state of chemical
;

theory.

The progress of chemical discovery has shown that oxygen
cannot be regarded as exclusively the principle which communi-

The same property is iu different cases commuthe
nicated by hydrogen ; and this fact he regards as affording
only argument of any weight in support of the new theory of
cates acidity.

chlorine.

obtained from muriatic acid g-as, it does not
it has preexisted in the state of water. It
water may have
is equally'possible, a priori, that the elements of
On this view oxymuriatic acid will be a biexisted in the gas.
nary compound of a radical at present unknown with oxygen,
and muriatic acid a ternary compound of the same radical with

When

water

is

necessarily follow that

oxygen and hydrogen. Atid wlien muriatic acid gas is formed
from the mutual action of oxymuriatic gas and hydrogen, it is
simply from the hydrogen entering into the combination. In the
processes by which water is obtained from it, the water is formed
by its hvdrogen and part of its oxygen entering into union. The
-same view he extends to the other acids which have been supposed to contain combined water. Sulphurous acid is the proper
binarv compound of sulphur and oxygen ; sulphuric acid is a ternary compound of sulphur, oxygen, and hydrogen ; and nitric
acid is a ternary compound of nitrogen, oxygen, and hydrogen.
While each of these elements, oxygen and hydrogen, commustill
nicates acidity, their combined action seems to do so in a
;
Sulphur with hydrogen forms a weak acid
higher degree.
;
with oxygen and
with oxygen another acid somewhat stronger
hydrogen one of still greater jjower. Nitrogen with hydrogen
forms a compound having no acidity with oxygen in two prowith oxygen and iiydrogeii a powerful
portions it forms oxides
Carbon with hydrogen forms compounds which are not
acid.

—

;

;

with oxygen in one proportion it forms an oxide, in an;
other a weak acid ; with oxygen and hydrogen the different vegetable acids which are of much superior strength.
This explains the apparent anomaly which appeared in the old
doctrine
acid
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doctrine with regard to oxynuiriatic acid, that it is a weaker acid
tlian the imiriatic, thoii^^h it has received an additional portion
of oxygen.
It is so precisely as sulpliurous acid is weaker than
sulphuric.
The proper points of resemhlance are the sulpliurous acid with the osymuriatic, and the sulphuric witii the niuriiitic.
It was shown that oxyniuriatic acid has a stricter analogy to sulphurous acid than to any other body ; and that any
deviation from this analogy arises from the large projjortion of

oxygen, which the former contains.
The relations of iodine, the analogy of which in some respects
to those of chlorine has chiefly given predominance to the new
doctrine, with regard to tlie latter accords perfectly with these
views The nature of the compounds of inflanunable iiodies with
chlorine accords also better with them than with eitlier of the
other doctrines.
And they serve to explain a numlier of other
facts connected with the action of acids and their combinations.

They

afford for

example a solution of the

rise to the investigation

—

difficulty

which

t^ave

that of the production of water in the
action of metals on muriatic acid gas.

Dr.

extended the same view to the constitution of the alis as well as acidity a result of the agency of
oxygen,
the fixed alkalis, the earths, and metallic oxides, all of
whicli contain oxygen as a common element, forming a series in
which there is no well defined line of sepiration.
Ammonia
stands insulated
it contains no oxygen, yet its alkaline projjerties are energetic, an anomaly wiiich has led generallv to the belief thai oxygen must exist in one or other of its constituent
principles.
It may be explained, however, on a verv different
])rinciple.
As hydrogen like oxygen communicates aciditv, so it
may like oxygen give rise to alkalinity. Ammonia tlicrefore will
be a compound, of wiiich nitrogen is the base, deriving its alkaline quality from hydrogen; and hence stands in the same relation to the other alkalis that sulpiiuretted hvdrogen does to the
acids.
If the claim or the newly-discovered principle in opium
to the rank of an alkali be established, it uiav stand in the same
.\I.

A'kalinity

kalis.

—

;

relation to the others that prnssic acid or
acids do to the acids.

some

of the vegetal)le

riie fixed alkalies, barytes,strontites, and lime have been supposed to contain combined water essential to them in their insulated form. It is probable that the elements of water rather exist
in direct combination with their metallic l)ase
that potash, for
example, is a ternary compomid of potassium, oxvgen, and hvdrogen and thus the entire class will exhibit the same relatioiis
as the class of acids, some being compounds of a base with oxvgen, ammonia a compound of a base with hydrogen, and potash,
sodi, &c. compounds of a ba'^e with oxygen and hydrogen ; and
:

;

these
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the analogous order amoiij^ the acids, exceed the
these
When an acid and alkali unite, the hydrogen
others in power.
The neutral salts, acof both is expended in forming water.
last, like

cording to these views, will therefore he either sur-conipounds of
two binary compounds, one of the radical of the acid, the other
of the radical of the base witli oxygen, or they are ternary compounds of the two radicals with oxygen. The latter is tiie more

probable opinion.

XIII. Intelligence and Miscellaiieoiis Articles.

STEAM ENGIAES iN CORNWALL.
Messrs. Leans' Report for December ISIJ," it appears
that during that monCii the follon-ing was the work performed by
the engines reported, with each busliel of coals.
l^oimds oJvHiter lifted
Load per square
-j-y

i*

ROM

ifoot high

roilh etich bushel,

inch in cylinder.

22, 409, 878

various.

29,467,621

17'2
16-8

25 common engines averaged
Woolf's at Wheal Vor
..
Ditto
Wh. Abraham ..
Ditto
ditto
..
..
Ditto
Wheal Unity
..
Dalconth engine
..
..

Wheal Abraham

ditto

138,812,073

27,236,924
32,265,991
39,561,904
31,060,512
31,315,593
38,187,872
30,535,439

..

United Mines engine
Treskirby ditto
..

..
..

Wheal Chance ditto
..
Erratum in November Report ;~|
Woolf's engine atWheal Vor, y29,693,9 15

lib.

476
|

13}

j

!

I

10 6
10 9
17-3

107
IS'l

j

[

!

'

read

.

.

.

I
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SAFETY- Lrt MP CONTROVERSY.
for December, we alluded to a Report upon
the Claims of Mr. George Stevenson, relative to the Invention
of his Safety-lamp, bv the Committee appointed at a Meeting
holden in Newcastle on the 1st of November 1817 j with an
Appendix containing the Evidence.
In the same Number we laid before our readers the Resolutions jjassed at a General Meeting of the Coal-owners of the
Tyne and Wear, held at Newcastle on the 26th of Novemlier,
In our

Numher

for the pur])ose of taking into consideration certain Resolutions
passed at a Meeting of the friends of Mr. George Stej)henson on
the 1st of November, and which were inserted in our Number
for that

month.

The

Resolutions of Mr. Stephenson's friends just alluded to,
are prefixed by way of Introduction to the Report of t!ie Com-

mittee on his claims.
pages, and there

is

The Report

added

to

it

itself occupies thirteen 8vo
an Appendi.s consisting of thir-

teen
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teen pages, detailing the evidence on which the Committee have
founded tiieir Report.
Before proceeding to lay before our readers the observations
which we mean to submit to them on this Report, we shall, as
intimately connected with the subject, first insert the following
exposure.

An

Exposure of the Falsehood of an Opinio?!, given in the Form
of a Resolution nt a Meeting of certain Persons in Newcastle,
Nov. 1, l>17j Charles J. Brandling, Esq. in the Chair*.

Sir Humphry Davy's attention was first called to the subject
of the prevention of explosion from fire-damp bv the Rev. Dr.
Gray. Towards the end of August 1815, he visited the neighbourhood of Newcastle, that he might become acquainted with
the causes and operations of fire-damp, and learn from the miners themselves what was wanting for their security; and he
stated to some of the gentlemen who offered him their assistance
on this occasion, his hopes, that a chemical examination of the
properties of fire-damp, miglit furnish to him some means
of procuring or guarding a light so as to prevent it from firing
From August 1 815, till the beginning of
the inflammable air.
October, the subject occupied his attention as an object of speculation.
In the beginning of October he commenced his experiments on fire-damp, and before the end of the third week f

month, discovered certain facts respecting that inflammable substance, which enabled him to expose a light in safety
to an explosive atmosphere, and to make an apparatus, which
he immediately named a safe-lamp. These facts were, " that
the fire-damp was the least inflammable of explosive elastic
fluids, and that certain cooling influences of inexplosive elastic
fluids, as azote and carbonic acid, or of solid surfaces, as small
tubes, arrested its explosion." He made no secret of these facts;
they were immediately comnninicated to various scientific persons, and letters respecting them were written to the President
of the Jloyal Society, the Lord Bishop of Durham, the Rev. Dr.
Gray, and the Rev. John Hodgson so that by the end of October or the beginning of November they were pretty generally
known. The application of these results was obvious; but multiplied and delicate experiments were required to determine all
the circumstances necessary for security, and to ascertain the
best methods of reducing them to practice; and Sir H. Davy
knew too well the dreadful consequences of a failure, to put any
rude and imperfect instruments into the hands of the collier. His
first lamps were made with small apertures below, and larger
in that

;

• From the Durham County Advertiser.
f SirH. Davy can fix the 18th, from various

evidence.
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ones above, and the flame burnt in them at a distance from the
apertures with diminished light, and was extinguished in ex-

by the azote and carbonic acid formed in comnext used systems of safety- tubes and safe-9."ir canals, both below and above ; and he gradually increased the
number, and reduced the length of his tubes and canals, till he
plosive mixtures

He

bustion.

was led
meable
first

to

air aild light^

adopt a tissue permeable to

to the explosion of fire-damp, even

made

air-feeders

and chimneys of

when

this

and imper-

He

red-hot.

tissue,

and then

adopted it as the guard of flame.
From the first sitting of the
Royal Society, the 9th of November that year, he regularly communicated the progress of his researches to that illustrious body
and before the 31st of December 1815, he presented to the miner the wire-gauze safe-lamp, which not only affords a safe light
in explosive atmospheres, but which even consumes the element
of destruction.
This simple statement, which might be increased ten*-fold by
authorities and details, is given for the purpose of contradicting
an opinion which has appeared in the form of a resolution of
certain persons at Newcastle, Charles J. Brandling, Esq. in the
chair ; to this effect
" That it is the opinion of this meeting.
That Mr. George Stevenson having discovered the fact that explosion of hydrogen ga? will not pass through tubes and apertures of small dimensions, and having been the first to apply that
principle in the construction of a safety-lamp, is entitled to a
public reward."
. To show that there is ajiy foundation for this opinion, it ought
to be proved,
1st. That the first lamps which this person sold as safe-lamps
were founded upou the principle of explosion not passing through
tul)es and apertures of small dimensions.
2dly.That this person had made, and communicated to credible
witnesses, a practical demonstration of this principle before the
middle of October 1815, or had published it before November
:

—

1815.

Now
had

in

the lamps which Mr. G. Stevenson sold in January 1816,
them neither safety-tubes nor safety-apertures. One of

three bought for the Wallsend colliery
Institution.

It is

is

preserved in the Royal

furnished with holes from one-eighth to one-

tenth of an inch in diameter, connecting an air chamber below,
and has a chimney with holes in it of from one-third to onefourth of an inch in diameter above, and it produces the explosion
of explosive mixtures almost as readily as a common candle. The
apertures are loo many and the flame too near t/iem, to render it
safe by a diminished circulation of air

to render

it

;

and

infinitely too

safe by the cooling effects of their sides.

Vol. 51. No. 237. Ja7i. IBIS.

E

large

The

first

lamp
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lamp of this kind was produced in public on December 5, at Newcastle; {three weeks after it was known there that Sir H. Davy
had made a safety-lamp with small apertures, and was believed to
be safe by the persons w-ho saw it,) because the flame was extinguished in it by admitting iinmixed fire-damp, or carburetted
hydrogen which would have been the case had it been a com!

mon

lantern.

Having shown
nuary 1816 have

tiiat

the lamjjs sold by Mr. G. Stevenson in Ja-

them no principle of

security, it is hardly necessary to prove, that he could not have discovered and applied
a principle of security before the middle of October 1815.
in

It may, however, be proper to examine some statements that
he has made, or that have been made for him. It was said, but
not published till September 1816, that be showed a lamp having
three capillary tubes to his employer, Mr. Lambert, on November
1 7th, and tried it before him with hydrogen ; and Messrs. C. and
R. Brandling state for him, that he tried a similar experiment before them November 2^th.
There can be no doubt that these
trials were conducted as those of December 5th, at Newcastle, by
throwing unmixed fire-damp into the lamp, and therefore they
can have been of no value and it is certain that a light could
not be supported, if fed with air bv capillary tubes or by safe tubes
of the length and figure of those engraved in his pamphlet*
published in 1817; and besides, a fortnight before this period.
Sir H. Davy's fact that explosion of fire-damp would not pass
through certain small tubes was known at Newcastle, and a week
before his paper had been read at the Royal Society.
Mr. George Stevenson himself asserts, that he tried an experiment with a lamp furnished with what he calls a tube and a slider,
on October 21, 1815, and that he had tried the lamp with the
but he did not publish this account
three tubes November 4th
till September 1816 ; and the Rev. John Hodgson states that he
had circulated, about the 2d or 3d of November, manuscript
copies of notices of Sir H. Davy's discoveries, which were communicated to him briefly the 19th of October, and fully the 30th
of October 1815, amongst the viewers of the neighbourhood;
so that even if it be allowed that Mr. Geo"ge Stevenson began
his experiments on capillary tubes the 4th of November, still, at
the time, he might have heard of Sir H. Davy's facts respecting
them.
With regard to his experiments on a lamp with a tube and a
slider, this apparatus must be regarded as original ; but it never
could have been founded upon any idea of safety-tubes or safe
apertures, and never could have led to such an idea ; for the
Same of a wick placed as his is figured in 1817, round a tube,
;

;

•

A Description oi

the Safety-lamp, &c.

Baldwin, Cradock, and Joy.

could
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could not have been supported with air, except bv an aperture
Jifty times too large to have been safe, and the wick is too near
the source of air to have produced safety by the production of
azote and carbonic acid.
When he first showed his lamp of December 5, he did not pretend to have discovered any principle of security, nor was any
stated for him ; nor in September 1816, when he first published
his experiment of October 21, 1815.
Mr. R. W. Brandling, in September 1816, however, in speaking of his lamp of November 24, states fov Mr. G. Stevenson, that
he had embraced the idea tivo montlu bejore, " that hydrogen
gas admitted into a lamp in small detached portions might be
consumed bv combustion."
Allowing this to be his principle, if an incorrect idea can be
called a principle, it becomes easy to explain his experiments
with the tube and the slider.
The slider is an apparatus fitted
to detach :
the substitute of a person ignorant of chemistry for
the ingenious water valve of Dr. Clanny.
To go back two months, would give the conception of this idea
on the 24th of September, when he must have heard that Sir
H. Davy was engaged in the inquiry respecting a safe light.
From November, all that can be traced in his views, is a rude
attempt to identify his own crude notions and unscientific practical efforts with the results and principles of Sir H. Davy.
In 1817, he has made a lamp which is a coarse imitation of
one of Sir H. Davy's earlier lamps ; but provided with his safetyscrew, his safety-trinmier, and safe apertures and canals below,
and a chimney-top of the same structure as wire-gauze above ;
yet even this apparatus, such is the want of chemical information
it is furnished with a
of the constructor, is highly dangerous
thick glass cylinder*, which breaks soon after the lamp is introduced into an explosive atmosphere.
It would be wasting time to show by minute details how little
Mr. G. Stevenson's evidence is to be confided in.
In December 181.5, when his original ideas, if he had any, and
researches, if he had made any, must have been fresh in his nund,
he could give vo account of them; and in 1816, the first idea that
"he is said to have eml)raced, was that of burning detached i)ortions of hydrogen; but in 1817 every thing is perfectly clear to
him, and he states, that experiments which he had been making
for four years, led him to the discovery of the principle of the
non-transmibsion of flame through small apertures

—

—

!

•

The Messrs. Brandling,

it is

well

!

known, do not use thh lamp, but Sir

H. Davys.

E

2

That
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That Mr. G. Stevenson's pretensions as the inventor of a safelamp are unfounded, has been sufficiently proved ; but even if he
had been a real and independent discoverer, still his dales of trials
upon lamps, taken even upon his own asserlions, are posterior
to those of Sir H. Davy; whose results were witnessed by men
of science, and communicated by letter, before this person can
be even imagined to have made an experiment.
The opinions of a few country gentlemen connected by family
ties, and deriving their information from persons who do not
know the diflTerence between hydrogen and fire-damp or carhuretted hydrogen, can have no relation to the historv of science ;

and can never destroy, in the scientific world, the knowledge
that Sir H. Davy is the discoverer of the " principle that explosions from fire-damp * in close vessels can be arrested by systems

of tubes and apertures, and by metallic tissues permeable to air
light, and that he was the inventor of the safe-lamp on this

and

principle."
Sir H. Davy has thought it his duty to expose the falsehood
of the opinion expressed in the Resolutions of tlie Messrs. Brandling.
Had they claimed a public reward for the persons named
in their resolutions, upon aiuj o/Aer ground, if he could not have
encouraged it, he siiould have been silent.

After the foregoing exposure, but few remarks are called for

on the Report of Mr. Stevenson's Committee. On perusing it,
it is difficult to say whether most surprise is produced by the
nature of the evidence, or by the conclusions drawn from it by
the Committee.
Two tinmen are brought forward to prove that Mr. G. Stevenson ordered certain lamps which he says were tried the 21st
of October and 4th of November 1815
but Mr. Hogg, the first
of these tinmen, fixes no date, and only says Mr. Stevenson ordered a lamp from him some time in September or October, which
was a fortnight in making: and Mr. Matthews, the other tinman,
whose evidence is of the first importance, as intended to relate
to a lamp with pretended capillary tubes, asserts that he merely
recollects making some trifling alteration in a lamp, bul he does
not know ivhat or when.
;

*

The

Mr. Tennant discovered that explosions would not pass downwhen an explosive mixture
issued from them was fired in the air. Mr. Tennant did not publish his discovery, and Sir H. Davy did not hear of it till after he had made his experiments on the powers of small tubes to arrest explosions ; and he has quoted
Mr,. Tennant in his first paper on fire-damp, and by mistake connected Dr.
Wollaston, who oi.ly witnessed his experiments, with Mr. Tennant.

wards

late

in gas-light burners of small dimensions,

It

i
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It is evident from all that Mr. Stevenson has said in his evidence, and from every thing that has been said for him, that his
original idea was to burn the fire-damp, or, as he and the Committee choose to call it, hydrogen, from a blower, at a small tube
or tubes in a vessel so confined that the whole current of the
blower could not be fired from it. This explains every thing ;
*' his burning the hydrogen in detached portions," tlie top of
his apparatus being ojien to admit air, and his putting his tube-

lamp in the current of a blower.
That he had no notion of the nature of explosive mixtures,

or of

explosions not passing through small apertures, till long after Sir
H. Davy's researciies were published, is certain ; and the best
proofs of

it

are found in experiments

models of these, whenever they

will

upon

his early

lamps

;

for

burn in explosive mixtures,

communicate explosion.
Models of his two first pretended safe-lamps, that with the tube
of half an inch in diameter and slider, and that with the three
tubes of between l-7th and l-8th of an inch diameter, and three
and
inches and a half long, have been made ijy Mr. Newman
one of his own original aperture lamps is preserved in the Royal
instantly

;

Any person who will take the trouble to make exInstitution.
periments upon these lamps will find that they are exploding and
not safe-lamps.
They may be made to burn pure fire-damp as
gas-light burners, when open at the top ; but in really explosive
mixtures they are almost as dangerous as naked lights ; and
Mr. Stevenson's own lamp, sold by him in January 1816, communicales explosion even when the larger apertures in the bottom are closed.
As to the lamp now used

in the Killingworth colliery,

it is

in

Mr.
one of the first forms of Sir H. Davy's lamp.
Stevenson does not deny oH the details of the piracy on which
the Committee thought proper to question him.
However the Conmiittee may be deceived, by their want of
chemical information, in confounding large apertures with small
ones, the powers of long curved tul)es with those of short straight
ones in feeding flame, and the difference between tubes of half
an inch in diameter with sliders, and systems of tubes of
I-lOth of an inch, in arresting explosions; yet upon the question of dates they have not any excuse of this kind to plead. They
quote a letter of Sir H. Davy to the Rev. John Hodgson, of the
19th of October, as containing a passage relating to his (Sir II. 's)
lamp with apertures .above and below; but omit the passage relating to his discovery that explosive mixtures will not fire in
small tuljfis; and they refer to Mr. Stevenson's experiments prior
to the 21st of October, as if he had been trying experiments on
the
E 3
reality

Safely -lamp Controversy

70

the powers of tubes to arrest explosion; whereas he says himself tliat his experiments were on pulling out blowers by buyning
candles to ivindward of them ; and that the first trial which he
with any lamp, and which was any thing hut a safe lamp,
was on October 21.

made

The

question of priority

is

as every other part of the case.

as clearly against the
It

Committee

would indeed be wasting time

to dwell longer upon the subject ; for, other circumstances apart,
a complete lefutation of the Report of the Committee is to be
found in a comparison of Mr. G. Stevenson's pamphlet, with his
evidence, wiiich seems to have been given iipon oath.
The perforated tops, safety-trimmers, cylindrical form, and perforated external case of his first two lamps, imagined to make them look
like the v.ire-gauze lanijj, are allowed to have had no existence;
and it is certain that he showed no lamp, even in private, except
to persons who may be considerfd as his assistants, till towards
the end of November; and then he showed a lamp to gentlemen
who have not come forward to state what experiments were made
with it but who must from the newspapers have been at the time
acquainted with Sir II. Davy's researches: and it is remarkable
that after this time, tubes, and a top open above, were changed
for small apertures below, though not safe ones, and larger ones
above
an apparatus the very same in construction as Sir
H. Davy's first lamp, of which a notice was communicated by
the Rev. Dr. Gray, and the Rev. John Hodgson, to a large meeting of the coal-trade November 10.
As to the evidence of some of the members of the Literary
and Philosophical Society of Newcastle, respecting experiments
with a lamp in the month of December 1S15, the Committee
might as well have brought forward experiments made last week.
;

;

—

But enough of

The

this.

labours of the Committee, however, have been of essential

Mr. Stevenson; for we find that on Monday the 12th
1818, at a numerous assembly of Mr. Stevenson's
friends, and which was attended by some noblemen and gentlemen of great respectability, Mr. Stevenson was presented with a
"beautiful tankard," (silver we suppose,) "and about sevenhundred pounds" subscribed by Messrs. Brandling and their friends.
benefit to

of January

No

person can be sorry that the exertions of any individual to
met with so ample a
reward, however much the attempt to rob the real inventor of
the safety-lamp of the merit of his singular and unhoped for discovery, must be reprobated by every real friend to science.
That Mr. Stevenson might, in September 1815, have been
thinking about lamps for preventing explosions in mines, furserve the cause of humanity, should have

nishes
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nishes no argument in favour of priority of invention, any more
than Sir H. Davy's cogitations in August would establish his
priority, had he not actually been first in publishing his principles.
Many were turning their attention to the subject, as Dr. Murray
and Dr. Clanny ; and if the object of the Committee was to reward priority and ingenuity, why did they pass over the latter-of
these gentlemen, who actually did produce a lamp that might have
been of real use to the miner, had a simpler and better not been

discovered by Sir Humphry— a lamp which owed its origin neither to accident nor plagiarism, but to reasonings founded on
science, and the deductions of a philosophical mind.

LECTURES.

commence his Series of Lessons on Geo
logv at the Argyle Rooms early in March, to be elucidated by a
magnificent suite of Rock Specimens recently collected by himself, and by a great variety of new and original drawings, sections,
Mr. Bakewell

and models.
Mr. Bakewell

will

is

also preparing for publication

Practical Geologv, with Plates

:

A

Treatise

to which will be added,

A

on

Series

of Questions addressed to British Geologists on certain undeter-

mined Parts of English Geology, &c,
Mr. Dovvling's Lectures on Natural Philosophy, Astronomy^
and Chemistry, begin after the Christmas Recess, on the 3d of
February. The Lectures on Philosophy are illustrated by a complete set of apparatus ; those on Astronomy, by machinery, transparencies, transit instruments, and several very powerful telescopes ; and the Lectures on Chemistry are rendered peculiarly
interesting by numerous beautiful and useful experiments. These
Lectures are regularly delivered at the Lecture Room and Observatory, Mansion-House, Higligate
and Mr. Dowling spares
no pains to render them as effective as possible, bv familiarly explaining the difficulties that occur, and by blending the utile cum
;

dulci

LIST

OF PATENTS FOR NEW INVENTIONS.

To Thomas

Papps, of No, 4, Clayton Place, Kennington,
Surrey, for certain new improvements in certain books of accoimt,
commonly known under the names oi' denomination of cash book,
19th Debought-and-sale day books, or journal and ledger.
cember ISI7. 2 months.
To William Cleland, of Bolton Le Mores, in the county palatine of Lancaster, for his improvement in the bleaching of flax
and hemp, and also in the bleaching of yarn and cloth, or other
goods
E 4

—

—
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List of Patents for

new

Inventions.

—

goods made of either of those articles.— 20th December.
months.
To Edward Cowper, of Nelson-square, in the county of Surrey,
printer, for his certain improvements in printing-presses or machines used for printing.
7th January 181S.
2 months.
To John Collier, of Frocester, in the county of Gloucester,
engineer, for his certain improvements on a machine for the
purpose of cropping woollen cloths of every description.
15th
January.
2 months.
To John Lewis, clothier; WiUiam Lewis, dyer; and William
Davies, engineer; all of Brimscomh, in the county of Gloucester,
for their certain improvements on shearing-machines for shearing
and cropping woollen and other cloths that may require such
a process; the same being further improvements on a patent obtained by John Lewis, for an improved shearing-machine, dated
15th Jan.— 6 months.
the 27th day of July 1815.
To Philip Taylor, of Bromley, in the county of Middlesex,

—

—

—

—

—

new method of applying heat in certain
processes to which the same method hath not hitherto been ap
15th Jan.
plied ; likewise for improvements in refrigerators.
operative chemist, for his

—

6 months.
To William Moult, of Bedford-square, in the county of Mid15th
dlesex, for his certain improvements in steam-engines.
Jan.
6 months.
To John Holworthy Palmer, of Regent-street, in the parish
of Saint John, Westminster, in the county of Middlesex, gentleman, for his new mode of purifying certain descriptions of gases.
15th Jan.
6 months.
To John Theodore Koster, in the county of Lancaster, merchant, for his new or improved method of building or constructing wheeled carriages ; and also for making wheels for carriages.
I5th Jan.
2 months.
To James Fraser, of Long Acre, in the parish of Saint Martin
in the Fields, in the county of Middlesex, engineer and coppersmith, for his cooking machine, for the more simple and effectual
decomposition of salt-water, and to render the said salt-water
more useful to the general purposes of ships' crews, &c. at sea,
without any extra apparatus except the said cooking machine
or, in other words, its structure will answer the end of worm or
condenser and worm tub, &:c.
15th Jan.
2 months.
To Charles Brightly, of Bungay, Suffolk, printer, and Bryan
Donkin, of Grange Road, in the parish of Bermondsey and
county of Surrey, engineer, for their improved machine or print17th Jan.
ing-press for printing from types, plates, or blocks.
4 months.

—

—

—

—

—

—

—

—

—

—

To
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To Marc Bambard

Brunei, of Lindsay
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Row, Chelsea,

in the

methods

county of Middlesex, civil engineer, for his method
ground.— 20th Jan.— 6 rno.
for forming tunnels or drifts under
in the county of MidHammersmith,
of
Ronalds,
Hugh
To
improvements in the art of
dlesex, gentleman, for his certain
making leather.— 23d Jan.— 6 months.
the
To Joseph Corty, of Harley-street, Cavendish-square,
of a communiconsequence
in
:
merchant
Middlesex,
county of
abroad, he is
to him by a certain foreigner residing
or

m

cation made
on and additions to stills,
in possession of certain improvements
also in the process ot
or the apparatus used for distilling, and

and refining.— 20th Jan.— 6 months.
Wilson, of Abbey-street, Bermondsey, in the
flax-manufacturer, for his new machine for

distilling

To Benjamin

county of Surrey,
breaking, swingling, and preparing flax or

months.
To Richard Banks, of Hadley,

hemp.— 23d Jan.—
.

mr
nWellington, m
^

,

in the parish of

certain further improvethe county of Salop, engineer, for his

wheeled carriages.— 23d Jan.— 6 months.
Calderbank, of Liverpool, in the county ot Lanthe working ot
improvements
caster, plumber, for his certain
months.
Jan.—
23d
2
machinery.other
and

ments

in

To Thomas

m

pumps
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To Mr.

Tilloch.

exwas happv in understanding from you that
ratio of
the
ascertain
to
Edinburgh,
periments were making at
ascer-

Dpar Sir,— I

heights; as that when
quantity of rain caught at different
in comparing the
meteorologist
the
assist
materiallv
tained will
situations.
various
in
gauges
by
shown
rain
results of quantities of
as we know little
At present our information is very defective,
at a small
mo e than the fact that the quantity of rain caught
variation

Meteorology

74
variation of height,

or house,

—

is

—

as

between the top and bottom of a steeple

some experi-

materially different. In the year 1767

ments were made at Westminster. Two similar gauges were
placed one at the top, the other at the bottom of the tower of the
Abbey, and it was found in the course of twelve months that the
highest gauge received or caught only twelve inches of rain; while
the one placed on the ground caught nearly double viz. twentytwo inches and a half. Other experiments were made in different
places, with the same general result ; which shows that the height
the gauge is placed from the ground must be noted before comparative results can be deduced.
We are in want of the ratio of
quantity caught at any stated height when compared with that
which may have fallen on the surface of the earth beneath. One
step has been made by Mr. Dalton, who has shown that a gauge
elevated 150 feet from the ground, caught in winter 07ie half, and
in summer two-thirds as mucli as a gauge placed on the ground
below.
Yet still the general ratio of height and quantity is
w-anting, and the ascertaining this question will be a valuable ac;

quisition to meteorological science.

While

this research

is

in progress,

it

may be

agreeable to your

readers to have a periodical statement of the quantity of rain
that falls, and at the same time the quantity of evaporation that
takes place from the surface of water.
The apparatus with which these observations are made, consists of a rain-gauge or ring (such as used by the Royal Society)
;
the water caught in this area is
one-thousandth of an inch thick, and

of twelve inches in diameter

measured

in laminae of the

the area of the ring.
The evaporating instrument consists of a vessel of the same
area as the rain-gauge, viz. twelve inches diameter and five inches

deep, and is placed at the same height from the ground, and
consequently receives an equal quantitvof water a,s the rain-gauge.
In the evaporator a known quantity of water is put, and the
vessel is left open to the action of the air and sun ; the surface
of the water being protected from the depredation of birds, &c.
by the intervention of a net of large meshes composed of fine
wire.
The registry of quantity of rain and evaporation is made
weekly on the same day and hour ; and the apparatus is fixed so
that the upper edges or gauge-rings are four feet from the ground.
I shall now proceed to give you the observations made since
.January 1817, and they will I trust prove sufficiently curious to
attract notice.

I

Croydon, Jan. 1818.

am, dear

sir,

yours,

H. LawsoN,

[In the subjoined Table the heights are expressed
decimal parts.]

in inches

and

Months.
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METEOROLOGICAL TABLE
Extracted from the Register kept at Kinfauns Castle, N. Britain. Lat. 56" 23' 30".— Above the level of the Sea 129 feet.
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Meteorological Journal kept at IVallhamstoiu, Essex, from
December 15^ 1817, to January 15, ISIS.
[Usually between the Hours of Seven and Nine A.M. and the Thermometer
(a second time) between JSWn and Two P.M.]
Date. Therm. Barom. Wind.

December
38 29*54
15
43

W— SW. — Fine clear star-light morning;
sunny
first

16

clay

;

showers

;

a dark night.

fine

Moon

quarter.

—
SW—W— SW. — Clear,

SE. Clear, and cirrostratus
damp, dark, and rainy.

;

high

rain,

;

and very

cirrostratus

and wind.
SW. Clear, and c/?7-05/?a;w5, and wind; very
fine day; moon and star-light.
SW W. Rain early; very fine day; showers
after 3 P.M.; wind and showers.
N. Clear, and cirrostratus ; very fine day;
cloudy, and windy.
Clear, and cirrostratus-, hazy; fine
NE.
low; very

fine

—

day;

rain

— —

—

—

cold gray day; night cloudy.

NE.-— Cumuli, and

clear;

fine

sunny day;

cloudy, but light.
NE. Cloudy; very fine day; ciivmlus, stars

—
—
—
—
—
NW— —
NW— —
—
NW— —

and moon. Full moon.
N. Gray, and white frost; very fine day;
clear, and cumuli.
N. Grav morn; very fine sunny day cumuli^
and clear night.
N. Clear; moon and stars at 7 A.M. ; very
fine day; moon and star-light.
SW. Slight rain ; very fine sunny day; rain
and wind.
N. Clear morn; fine day; very cold;
clear and cirrtis ; star-light.
N. Clear, and windy; very fine day;
dark and windy.
SW. Clear, and cJiimdi; rain till after 3
P.M. ; stars, and mist.
SE.
Morn clear, moon-light, and
;

white frost ; very fine till after 2 P.M.
so thick that people
then thick stratus,
lost their way, but it decreased after 4 P.M.;
dark night, and thin stratus. Moon last

—

quarter.

January

78

Meteorology.

Date.

Tlierni.

Barom. Wind.

January 1818.
24 30-00
1
31
2

3
4

5

31

35
36
36
40
44

30*00

NE. — Clear, and

white frost; fine sunny day;
white frost on trees all day, the same as
yesterday ; night bright star-light.

NE.— Onnull

and clear;

set

snow; damp;

thaw, slight snow frequently; dark and windy.

29*66

—NE — Snow on the ground; snowing;
then
frequently
day; dark and damp.
SE. — Snow nearly gone
some small
sunshine
bright
SW — — Rain; very
day
E

rain

29*44

all

44
44

29*54

35
40
35
39

29*88

38
43
39

29*98

rain

off;

fine

;

S.

;

star-light.

rainy

till

after

4 P.M.; bright star-light; aurora barealis
at midnight.

6
7
S

9

11

12
13

14

48
53
48
49
39
42
48
40

48

30*10

50
51

fine

—
—
SW. — Hazy morn; frequent small
and wind.
SW, — Foggy gleams of sun
light.

30*80

rain; slight

rain

29*98

;

;

fine

day; dark

night.

29*78

SW—S.— Foggy;

frequent small rain; dark
aurora borealis in the night.
Perfect clear sky and wind at 1\ A.M.
very fine ; sun and wind ; rain, and wind.
S.
Cloudy, windy, and small rain;

and windy;

29*66

W.—

29*87

SW—

29*86

51

15

and clear; white frost;
day; star-light.
New moon.
SW. Cloudy and hazy ; gleams of sun, and
cumuli; dark, wind, and small rain.
NW. Clear, and windy; very fine day; starCirrosiratw!^

extremely

45

10

W.

fine

—

damp, and windy ; and some rain ; cloudy,
and windy ; moon in a corona.
Small rain, and wind; at 1 P.M.

SW—W.—

weather-cock agitated, and great storm
of rahi and wind, and floating iiimhus eastward ; bright sunshine 3 P.M. and clear

29*60

sky; cloudy night.
Stormy, wind,

SW.

—

Moon

first

quarter.

and cloudy; showers,

and wind; windy and cloudy.

METEORO-
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.
[The time of observation, unless otherwise

stated, is at 1

P.M.]
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meteorological taule,

By Mr. Gary, of the Strand,
For January 1818.

[

XIV. On

the

81

Atomic Theory.

To Mr.

]

By William

Higgins, Esq.

Tilloch.

—

Sir,
X ou will oblige me by inserting in yonr Magazine,
which is one of the least prejudiced channels of conveyance we
have at present, the following paper. The first part is only preliminary to my theory respecting the connexion of light and
caloric.

According to our present knowledge of chemical philosophy,
the four imponderable elements with which we are acquainted,
viz. caloric, the electric fluid, light, and the deoxygenating rays
which accompany light, are the only agents in the hands of Nature to effect her operations, and to preserve ponderable matter
in the state we constantly find it.
They are said to be imponderable, because hitherto they have been found to possess no
sensiijle weight; but as they are capable of uniting to ponderable
bodies, they must gravitate towards them, and consequently must
have some degree of weight, be it ever so small.
Every one of the imponderable elements has important duties
to perform and although apparently clashing or opposite duties,
yet they all tend to uphold the great fabric of the universe, and
to promote the grand and mighty objects of the Creator.
Should all the substances of our globe be only influenced by
attraction, there could exist in Nature but solid matter ; even our
atmosphere would become a solid mass; animal and ve2;etable
life could no longer exist, and the whole face of the earth would
exhibit a dreary and inanimate scene.
Caloric from its peculiar properties seems to be the agent employed by Providence to counteract such fatal effects ; to modify
or check attraction, and in many instances to almost wholly overcome it; and although these powers are constant antagonists,
their respective and opposite forces are so balanced as to answer
all the purposes of life, or animated nature.
We have every reason to suppose that caloric is a simple elementary matter; it is a fluid universally diffused, and in excess
is capable of fusing or converting into the gaseous state all bodies
by removing more or less distant their particles, or atoms, or
molecules, as it may happen, from each other, at the same time
that their temperature is most frequently increased.
Caloric possesses the property of uniting to bodies chemically
without raising their temperature, or changing their state ; we
call it change of state in bodies when they pass from the solid to
the fluid state ; or from the fluid to the gaseous state. However,
substances in the same state and of equal temperature often
contain different portions of caloric: this perhaps depends upon
Vol. 51. No. 238. Feb. 1818.
F
their
;

—

On

S2

the

Atomic Theory.

more or less powerful for that
Philosophers attribute it to their different degrees of
element.
capacity for caloric ; this is merely expressive of the fact itself,
•without accounting for it.
We 1\iiow that the particles of ponderable elements of various
kinds will unite to another imponderable element in different
proportions ; and in most cases, it is true, this does not depend
upon a superior force of affinity: for example, an ultimate particle of azote will unite to more than twice the quantity of oxygen that those of sulphur, phos]jhorus or carbon will ; yet the
latter substances have by far a more powerful attraction to oxygen than the azote, for they will readily deprive it of all its oxygen probably this proceeds from the quantity of caloric or
electric matter which the compounds formed are capable of engaging round their respective atoms *, Be the cause whatever
it may, it is a fact wliich I advanced twenty-nine years ago for
the first time, that the particles and atoms of ponderal)le matter
unite in various and definite proportions and the same law holds
their respective attraction being

—

.

;

—

it unites
good respecting the chemical union of caloric to bodies
to some ponderable bodies in larger quantities than to others f.
:

Every single ultimate

particle of elementary matter, even in

is surrounded with an atmosphere of
Caloric thus attached to particles comes under the denomination of specific heat, and is no doubt intimately, if not
chemically, attached, as it does not affect our senses or the ther-

solid masses such as metals,
caloric.

mometer.
When two ultimate particles unite chemically, they come into
complete contact, and form one atom whose capacity for caloric
hence
is less than its constituents in a separate or simple state
These atoms,
it is that caloric is liberated by chemical union.
;

liowever, retain a sufficient quantity of caloric to furnish

them

with atmospheres.
When an atom, which consists of the most simple combination, unites to another atom chemically, the compound molecule
yet that
governs still less caloric than its constituent atoms
molecule is enveloped with an atmosphere of caloric. Molecules
set bounds to chemical union ; molecules are as distinct or as
insulated from each other, notwithstanding their seemingly close
approximation in their liqtiid or solid state, as particles or atoms ;
or, comparatively, as the planets in our system in consequence of
their calorific atmospheres.
;

Fluidity, flexibility, malleability, elasticity, and that vibratory
property which produces sound, dv^pend upon the internal struc* All bodies naturally contain more or less electricity, but not in
cient quantity to disturb their light and caloric.

f

See

my

suffi-

Comparative View.

ture
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ture and arrangement of solid and fluid substances which I have
described ; even glass, although hard and very brittle, possesses a considerable degree of elasticity, and is consequently very

now

sonorous.
The ultimate divisions of ponderable matter are exceedingly
minute; but those of the imponderable elements, such as caloric,
The utthe electric fluid, and light, are so beyond calculation.
most stretch of the human mind can no more estimate the size
of those })articles, than it can measure infinite space or duration^

However, their divisibility is limited, notwithstanding their
amazing minuteness. Probably a single ultimate particle of
caloric bears the same proportion, in its size and weight, to a
particle of oxygen, as the latter does to our globe
hence arises
the impossibility of ascertaining the weight of that element;
it
is likely that a still greater proportion, as to bulk and weight,
:

—

exists

between

light

and

caloric.

foregoing considerations we can readily conceive the
nature and structure of the calorific atmospheres which are influenced by particles, atoms, and molecules of ponderable mat-

From

tlie

ter.

The

caloric

which

solid bodies contain

—

—

may he

partly set free

by

instance ;
•mechanical means
when the malleable metals are
quickly hammered or rolled between cylinders, their temperature
is considerably increased.
This is occasioned by the closer approximation of their particles, which diminishes their capacity
:

for caloric.

The temperature

pression on the

When

same

of gases

is

exalted by sudden

com-

principle.

made

on each other chefor example,
when sugar and oxymuriate of potash are pulverized and mixed,
a drop of sulphuric acid will produce a very rapid and vivid deflagration, which will pass througli the whole mass, be it ever so
When a spark is thrown into a mixture of nitre and
large.
charcoal a similar effect is produced.
Although the foregoing
facts are strong proofs of the existence of caloric and light united
to solid Ijodies, they are not to be compared with the following
viz. nitre three ounces and a half, crude antimony two ounces,
brimstone one ounce, all reduced to fine powder and well mixed,
will deflagrate rajjidly when a small spark is thrown in ; or the
ignition may be commenced by means of two or three grains of
oxymuriate of potash and sugar laid on the surface, and a drop
of sulphuric acid suffered to fall on it.
During the decomposition intense heat aud dazzling light are set free.
In this process
the nitrous acid of the nitre is decomposed, its oxygen lujites to
the antimony and sulpinu- the new compounds tRus formed demanding less caloric than the nitre, the surplus is set at liberty.
F 2
There
mically,

certain solid bodies are

more

to act

or less caloric and light are set free

;

:

—
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There is very little doubt, if any, but the whole of tlie caloric
of the gases which fonstitute nitrous acid is retained in this curious substance ; for when nitrous air condenses half its bulk of
oxygen gas, with more rapidity than most inflammable substances,
neither light nor heat is evolved, except indeed some increased
temperature occasioned by the action of the newly-formed acid
on the moisture suspended in the gases ; and when the acid is
again united to potash, very little caloric is given out.
It is euI first observed in my Comparative Flew, that nitrous
gas should be lighter than the gaseous oxide of azote, more
especially when the atoms of tlie former contain twice the quanthis I attribiited at the time to the different size
tity of oxygen
of their respective atmospheres of caloric and light conjointly.
But the most extraordinary difference in property between those
gases is, that the gaseous oxide of azote v;hich contains but half
the quantity of oxygen contained in the nitrous air, will not unite
perhaps (as I hinted at in my
to oxygen when both are mixed
Comparative Vieiu) this depends upon a superior density or superior force of attraction of the atoms of the gaseous oxide for
their calorific atmospheres, so as to prevent the particle of oxygen from passing through them.
When muriate of annuonia and sulphate of soda, in fine powder, are mixed, they decompose each other, and new compounds
which demand less water are formed, and nearly a liquid mixture is produced. This is perfectly illustrative of the liberation
of caloric in the foregoing experiments, for the two salts are dry
before they are mixed.
The next way of setting free the caloric and light of bodies is
by means of the electric fluid ; for when a metallic wire or charcoal is placed in the way of that fluid, circulated by a powerful

TUJUs, as

:

—

:

Voltaic battery, the caloric of their respective particles

is

disen-

gaged, and a prodigious degree of heat and light is produced.
Substances that retain their calorific atmospheres with the
greatest force nuist be the worst conductors ; because the electric
fluid has to force its way by removing the whole or a certain
portion of it, which obstructs its passage; and the quantity of caloric thus dislodged depends upon the density or energy of the
electric matter ; for when a space is fully occupied by one fluid, it
can only receive another by the expulsion of the former ; both
cannot exist in the same space. The quantity of caloric, I say,
thus liberated depends upon that of the electric fluid ; and the
effects it produces as free caloric, depend upon the size of the
Instance;
the electricity of
masses through which it circulates.
a large cloud will melt a mass of metal, whereas that produced by
a Voltaic battery will only fuse small wires.
Metals, charcoal, and living animals and living vegetables are
the

—

On
llie

the

85

Atomic Theory.

best conductors of electricity, as a sufficient quantity of their

is easily removed on its passage through them
dead animal completely cold becomes a bad conductor.

caloric

;

but a

All the

dry metallic oxides are non-conductors, as their calorific atmospheres are small and of course strongly attached to their atoms.
Glass also, which consists of different oxides fused into one solid
mass, is a non-conductor on the same principle. Yet glass becomes a good conductor when sufficiently heated so as to enlargeits calorific atmospheres, like dead animals while they retain a
remnant of their vital heat*.
The electric fluid moves with great velocity through metallic
bodies and charcoal, while the progress of caloric in those substances is comparatively very slow, and light is completely obLight, on tiie other hand, passes with ease
structed by them.
through glass, mountain crystal and calcareous spar, and other
diaphanous bodies ; whereas, they in a great measure prevent
Hence it should appear
the passage of caloric and electricity.
that caloric, electricity and light are substances, and simple substances, totally different from each other.
When the electric fluid is made to pass in a perfect vacuum
no light or heat is produced, because this element does not possess those properties in its puie or simple state f.
When a strong electric spark is passed in atmospheric air sr
This is occasioned by
in any gas, a flash of light is produced.
the liberation of a portion of the specific heat, which resumes its
former station again, round the particles of the air, the instant
the influence of the electric matter, which is very rapid and instantaneous, terminates. The same effect is produced on the
large scale of nature:
instance;
thunder and lightning.

—

—

* Dr. Thomson, as usual, misrepresented my meaning on this subject,
page 60 of his Annals for July 1814. His remarks are as follow " If this
hypothesis were correct, the metals ought to be non-conductors, for they
:

and water and hydrogen ought to be the best conductors in nature, as they have the highest specific heats." I do not agree
with the Doctor in his position.s
metals contain a prodigious quantity of
specific heat, and that heat is not so intimately united as that of water, except the small portion which is necessary to the fluidity of the latter and
when it is deprived of this portion and becomes ice, it is no longer a conductor.
In this respect it agrees with glass.
Hydrogen contains a considerable quantity of specific heat, but much less than chemists suppose; yet
it retains it v.-ith greater force than the metals, and consequently is not so
good a conductor. I now come to the point in which the Doctor attempts
to pervert my hypothesis. He insinuates that I meant that those substances
V'liich contain the greatest quantity of specific heat are the best conduct ous;
no per.-ion but the Doctor himself could draw such an inierence. I founded
my hypothesis on the force of union of caloric to bodies, and not on the quantity which they contain
and substances which contain least of it round
their ])ai tides or atoms, retain it, most frequently, with tiie greatest force,
t See mv Bsssiy on the Atomic Theory, and Electrical Phicnomena.
Ijave little specific heat

;

:

;

—

;
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pliffiiiomena of the

aurora borealis and fierv meteors, in
our atmosphere, are occasioned also by electricity 'in the
same
way, that is by dislodging combined caloric.

The

heat and light discharged by the electric fluid,
particularly
friction, confounded philosophers, and led
them into
errors, and even to question the materiality
of caloric ; at-

by means of

many

tnbutmg

heat, like gravity, to a

mere property of common or solid
produced by a peculiar vibration of their
particles; and advancing many absurd notions
respecting the electric fluid itself.
This obscure and far-fetched philosophy, so inmatter, niferring that

it is

consistent with the simplicity of the laws of nature, appeared to
and chimerical.
I have therefore advanced a doctrine

me absurd

which will account for all the phaenomena attendant on electriand which will also tend to establish the materiality of the
imponderable elements, and to give them that station among the
pcsiderable bodies to which they are entitled; viz. their property
of uniting with those bodies, and of dislodging one another from
them, according to their different or respective powers.
Having shown that caloric and the electric fluid are antagonist
elements, we shall now consider how far caloric and light agree
with each other and whether or not there exists any degree of
attachment between those subtile elements.
From the variety
of facts which have been adduced respecting the caloric and
city;

;

light disengaged daring the chemical action of solid substances

on each other, and also those evolved from substances by a
powerful Voltaic battery, and even by the common process of
combustion which takes place constantly before our eyes, there
can be very little doubt but those two elements existed in a latent state in those bodies thus acted upon ; and we may also infer
that they are constant and inseparable associates. It is true that
solid and fixed bodies may be made very hot without the appearance of light; but as they become luminous when their temperature is much exalted, no doubt but they contain combined
light in their most obscure heat.
Some facts which will be related presently, show that these elements may exist in a free and
separate state, or nearly so.
Whenever caloric in a certain degree of concentration is dislodged from bodies, no matter how, light is constantly produced.
This is a fact which philosophers should attend to. Does light,
whose particles are more minute beyond calculation than those
of caloric, form atmospheres round the particles of the latter ?
If so, are those atmospheres of light, Ijy the concentration of
caloric, so diminished by the condensation as to set a portion of
it at liberty sufficient to afford illumination ? and again. Do the
particles of caloric, when they become less concentrated, or
are removed to a certain distance from each other, engage the

—

whole

.
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whole of the hght which they gave out, so
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87

as to prevent illumi-

?

V/e must draw the same

and combined

light

line of distinction

we do between

that

between

free caloric

free light

and comcombined

The light of the sun comes to us partly
bined caloric.
with caloric, but much of it is free. The same may 6e said with
Caloric derespect to the light given out by burning bodies.
prives the light, which forms atmospheres round its ultimate divisions, of the power of illuminating, on the same principle that
the ultimate divisions of ponderable matter deprive their natural
atmospheres of caloric of the power of heating.
As all bodies contain caloric, we have every reason to suppose
that they also contain the matter of light ; for it is constantly
liberated, more or less intensely, during the rapid union of oxygen to most inflammable bodies, or by the union of certain inflammable bodies to each other, such as that of sulphur and copper, sulphur and potassium, regains of arsenic and potassium,
and potassium and tellurium, &c. without the agency of oxygen.
The brilliancy of the light, however, under all circumstances,
depends on the intensity of the heat, or, in other words, npoii
the degree of the concent.'-ation of the particles of caloric at the
moment of their liberation by the chemical union of ponderable
bodies.
In proportion as the caloric passes from the focus of its
concentration by its particles flying from each other more or less
distant, their capacity for absorbing light is proportionally increased ; and consequently, as already mentioned, they recover
those atmospheres of light which they lost by their concentration.

The

following well-known simple facts tend to support this
If a patent lamp, or any other brilliant burning
; viz.

doctrine

body, be suffered to go on in a small and well-closed room, the
temperature of the surrounding space is gradually exalted, at the
same time that the light in the room is not in the smallest sensible degree increased, because it is absorbed by the expanding
caloric as fast as it is liberated from the concentrated caloric, on
the same principle that caloric is liberated by the compression
of gases, and absorbed again upon restoring them to their former
degree of expansion. Thus it is that the light of bodies in the
act of brilliant combustion ceases the moment they are extinguished, without any marked interval ; otherwise there would
be a gradual diminution of light in the surrounding space before
it

totally vanished.

When

a bright sun-beam is suffered to pass into a dark room
through a small openinir, the instant that opening is closed by
an opaque substance the light vanishes, because its source is cut
off.
F 4
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and because the light of the

free caloric

which accompanies

beam

in the

room

unites to the

it.

It is probable, as Sir Isaac Newton and other philosophers
supposed, that the particles of light, like those of ponderable
matter, possess their repulsive and attractive poles, and that it is
upon this account that they dart from luminous bodies in straight
lines ; and it is also likely, while in the act of moving or radiating with velocity almost incalculable, that they are incapable of
uniting to the free particles of caloric which accompany them iu
their flight ; and that so soon as this rapid motion ceases, by

the interposition of opaque bodies, their particles may assume a
new arrangement in relation to each other, which arrangement
may enable them to unite the more readily to caloric, and probably to certain ponderable bodies ; and that by this union they
become incapable of illuminating upon principles already exLight diminishes in regular progression through a
plained.
medium of imiform density as we recede from the luminous body,
as Count Rumford lias siiown in a very ingenious way by means
of his photometer, a verv simple instrument. This is occasioned
by the absorption of the particles of light as they move along.
Indeed the feeble light we receive from the fixed stars, which are
considered suns as bright as our own, affords a strong illustration of the subject.

When

the bright light of the sun, as it radiates immediately
is collected into a focus by means of a

to us from that luminary,

large burning lens, prodigious heat and light are produced. Perhaps the intensity of the illumination is increased by the liberation of a portion of the combined light of the caloric from the
concentration of its particles ; and it is also more than probable
that the intensity of the heat is in some degree increased by a
diminution of the combined or atmospheric light of the particles

of caloric, so as to set them more at liberty.
When moon-light is treated in the same way by a lens, very
brilliant light is produced in the focus, but no sensible degree of
heat whatever ; yet bv means of the prism, moon-light is sepa-

Hence we may infer that
rated into the seven coloured rays.
the rays of light do not heat but I am inclined to believe that
moon-light contains some small portions of caloric, yet sufficient
to absorb all the light when its source is interrupted by opaque
Dr.Herschel the celebrated a-slrononier has shown that
bodies.
heat and light may be in some degree separated from each other,
by placing a thermometer in the different coloured rays produced
bvtbe prism. The red ray being the least refrangible has the most
lieating power, and this power diminishes progressively according
conseto the degree of the refrangibility of the different rays
quently the violet ray, which is the most refrangible, has the
;

:

smallest
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boundary of the red ray
was found a colourless ray, vviiich produced tlie greatest heat,
and this is a ray of caloric. The heating power of the red ray
and that of the violet are to each other as the following numbers :
These facts prove that the rays of the
the violet 16; red 55.
sun contain free caloric as well as free light whether the co;

close to the

:

may

contain some small portion of
combined light, is a question not readily solved ; it is however
very evident that all the rays contain more or less caloric, notwithstanding the quantity separated by the prism.
lourless

When

ray

a

of

caloric

beam of

the sun

is

from one surface to anpower of heating is much
is separated from the light.

reflected

other, or from different surfaces,

its

<iiniinished, which proves that caloric
This tends to prove that calorific rays are not so flej:ible as those
of light, and that on the large scale of nature, the surface of the
moon reflects most of it back again in straight lines to the source
whence it received it, or else absorbs it, so as to withdraw it
from the light, which from its amazing divergency illuminates
the universe.
Tlie first hypothesis seems to be the most pro-

bable.

Many

facts might be adduced to show that the hght which
from burning bodies consists of radiant heat and the light
itself barely mixed, and they can readily be separated from each
other to a certain degree by different reflectors.
It was from turning in my mind repeatedly the facts adduced
in this paper, that 1 conceived the idea, that as free light and caloric diverge from luminous bodies in company with each other,
sudden darkness is occasioned by the instantaneous union of
light to caloric, so as to form atmospheres round its particles; and
in my opinion there is no other rational way of accounting for

issues

it.

The first part of this paper respecting electrical phaenomena
and caloric was published four years ago in my Essay on the
Atomic Theory. I have only introduced that part of it here,
and in a different jjoint of view, which relates to my doctrine of
the coiniexion of light and caloric, which appears to me to be
perfectly new, according to the extent of my reading.
It is
founded on the Atomic Theory which I presented to tlie public
twenty-nine years ago. At that distant period I felt that the
principles I set out with were well founded, as the preface to the
work itself will sufficiently prove there I had predicted what it
lias ultimately led to ; and vet we are told in the Monthly Review for May 1817, that I was not aware of the importance of
my own ideas on the subject but I refer the learned author of
the paper on that sul)ject to my Comparative View, which he
:

:

may

iiave at

Mr. Murray's,

bookseller, Albeniarle-street, in

its

old
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the dress of the time in which it first issued
This learned writer states also, that I was
within a step of the doctrine in question, and wonders I had not

from

my

it

is

hands*.

gone a little further. I can assure him that, at this present moment, I cannot advance a single step further: as to the doctrine
itself, it cannot be improved, although it may be more extensively
In another part of his critique he seems surprised that
should suffer it to lie by so long as twenty years without taking

applied.
I

any further notice of it f. He should rather be surprised at the
want of taste and judgement of scientific men at the time it was
written, and in that respect he would agree with my own feelings
on the occasion.
I must not pass by unnoticed the following paragraph, taken
from the review of my Essay on the Atomic Theory |, &c. by
M. H. Gaultier de Claubry, a gentleman whom I only know by
" C'est ce qui rend son idee
his high character ;— it is as follows
:

plus importante, quoiqu'elie soit loin d'etre developpee

comme
M. Dalton I'a fait depuis§." I have proved in the above work,
and in many papers lately published in the Philosophical Maga-

zine, that Mr. Dalton erred most egregiously in the proportions
of the elementary particles in sulphuric and sulphurous acids; but

particularly in those of gaseous oxide, nitrous gas, nitrous acids,
nitric acid.

and

I will now produce a curious specimen of errors still worse
than the former
Here tliey follow, as taken from the second part
of his work, ^)late V. Water is represented as consisting of a
single ultimate particle of hydrogen united to one particle of
oxygen ; so far he is right. An atom of fluoric acid consists of
one of hydrogen and two of oxygen ; muriatic acid of one of
liydrogen and three of oxygen; and oxyrauriatic acid of one of
hydrogen and four of oxygen. Can any thing be more absurd
or more wild ?
Yet he pretends to give the relative weights of
the compound atoms, although he is quite ignorant of their constituents.
Similar errors run throughout the whole work. Hoav
such a writer should be mistaken for a philosopher I cannot conceive ; and why he should be supposed to improve my theory is
equally inconceivable
were he to attempt to ridicule or rather
to caricature it, he could not accomplish his purpose more cft'ectually.
How Dr. Thomson and Dr. Henry, &c. could attempt
:

—

—

:

* I thought until very lately that the work was out of print, there are
only a fevv copies to be had.
t He will find on readinsr the preface to my Essay on Bleaching, that I
have not neglected my offspring as he is ])leased to call it. It could not he
expected that I should be continually puffing 'it off as quacks do their nostrums ; 1 was confident that it would force its own way sooner or later, and
I was not disappointed in my expectations.
§ Journal de Physique.
J This work may be had of Longman and Co.
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hand over my Theory to him is unaccountable. Probably it
because they do not perfectly understand it.
The Atomic Theory is such that it could never originate but
fron) deep investigation and from a complete knowledge of chemistry.
With those qualifications a man could never be guilty
of gross errors; but the man who borrows his ideas and attempts
to apply them, is liable to commit mistakes every step as he moves
to

is

along, like the monkey who, as we are told, in attem.pting to
shave himself, in imitation of his master, cuts his own throat.
Imitation and originality are readily distinguished. They can

only be confounded by partiality and prejudice,

am, sir,
Your very obedient humble servant,
Wm. HiGGINS.
1818.
I

Dublin, Jan. 12,

XV. AnAnalysis of Sea-ivater ; with Ohservations on the AnaBy John Mdrray, M.D. F.R.S.E.
lysis of Salt-brines.
[Concluded from
JL HE question now remains
composition of sea-water?

p. 25.]

for consideration,

How

far

What

is

the real

are the salts obtained in

mode of analysis, those which exist originally in solution?
This question is evidently to be considered under the same point
of view as that which I have illustrated in a former paper, with
regard to tiie change in the state of combination, which may be
produced in the saline compounds existing in mineral waters, by
the analytic operations to which they are subjected.
We have
no strict evidence that the binary compoimds which are obtained
are those which existed in solution, admitting even the principle
that binary combinations exist.
On the contrary, there is every
probability that the substances obtained are often products of
the operation, arising from changes of combination which it
established.
And this is even placed in a more striking ))oint of
view in the present case, as the ingredients obtained are actually
different, when different methods of analysis are employed.
It
either

is,

therefore, necesssary to inquire further

what the

real

compo-

sition is.

With regard to the sulphate of lime, which is the first substance separated by the evaporation, the general views I have
already stated, give every probability to the conclusion, that it is
A product of the operation formed by the action of sulphate of
soda or of magnesia, during the evaporation, on muriate of
lime J that this last salt, therefore, is an ingredient in sea- water j
the
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the proportion of
sulpliate of lime

it

of Sea-water ;

being the quantity equivalent to that of the

which the analysis

affords.

The

small portions of carbonates of magnesia and lime which
are obtained in the evaporation, I have already stated, are evidently accidental products, from the decomposition of muriate of
magnesia and muriate or sulphate of lime.

The

large (piantity of muriate of soda leaves

compounds

no doubt,

at all exist in a state of solution, that

it is

if

binary

the chief

ingredient in sea-water, though the quantity of it may be affected bv the changes which occur from the actions of some of
the other salts.
A similar conclusion is to be drawn with regard to the muriate
of magnesia. Though the proportion of it may be affected by the
changes which occur in the analytic operations, still, from the
quantity in which it is obtained, a considerable part of it must
originally exist.

The

principal difficulty

is

with regard to the sulphate of

mag-

and the sulphate of soda.
It has always been supposed,
that sulphate of magnesia is an ingredient in sea-water, from its
being procured by evaporation ; and it is possible that it may
be so. But it is just as possible, a priori, that sulphate of
soda may be the original ingredient, and that, during the evaporation, the mutual action between it and muriate of magnesia
is favoured by the concentration, whence portions of both are
<iecomposed, and corresponding quantities of sulphate of magNor is there any thing
jiesia and muriate of soda are formed.
connected with the mere results themselves, which proves which
nesia,

of these views is just.
If the appeal be made to experiment, it is sufficiently established, that sulphate of magnesia may be formed by the action
\\'hen these two
of sulphate of soda on muriate of magnesia.
salts are boiled together in solution, a double decomposition takes
place at least partially, and portions of sulphate of magnesia and
muriate of soda are formed.
On the other hand, the reverse
combinations may also, acccording to circumstances, be established.
We have seen reason to conclude, that they are so
from the agencv of alcohol and even in an aqueous solution,
vhen certain proportions of the salts are used, they appear,
imder some circumstances, particularlv that of a low temperature,
to take place to a certain extent.
But still these facts only show
ivhat decompoiitions mav occur from evaporation or otiier processes
they do not prove what the actual state of combination
5s in the original solution.
It is obvious, that this is merely a case belonging to the more
general question, V/hat is the state of combination in a com;

;
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pound saline solution, and on what principle can it be determined
what are the binary compounds that really exist in it ? a question of considerable importance, but one at the same time of

—

determination.
admitted that this cannot be inferred with certainty
from the actual products of analysis, the next most obvious view
is, that it may be inferred from a knowledge of the real forces of
affinity, as, according to these, certain binary compounds must
be formed ; and, as the state of the science does not afford any
certain estimate of the strength of attraction, the problem, it
may be concluded, is at present incapable of being £-olved.
This conclusion, however, is by no means certain. Attraction
is so much modified in its operation by external forces, and combinations are so frequently established from the influence of these,
that it is not clear that we should be able to determine what
combinations would exist in cases similar to those connected with
the present investigation, from a knowledge of the degrees of
It is rather, perattraction, were we even in possession of it.
haps, from a knowledge of the influence of these external forces,
that an approximation to the solution of the problem is to be
attained ; and an extension of the principle 1 have illustrated
the preceding part of this paper, it appears to me may throw
some light on the question.
If the force of cohesion has so much power in modifying chevery

difficult

When

it is

m

mical attraction, as to change its results, and establish combinations independent of the relative degrees of strength with which
it is exerted ; and if the reverse of cohesion, that is, the power
of a solvent, operates in establishing the reverse combinations,
as, in considering the agencv of alcohol in this analysis, there
has appeared sufficient reason to conclude, then it will follow,
that as in a concentrated medium the least s*)luble compounds
are formed, so in a dilute medium the more soluble compounds
will be established.
The power of the solvent is exerted with
greatest effect on those which are most soluble ; and hence, if
the reverse combinations even existed, this power must change
them, and establish the others, precisely as the power of cohesion acts with most energy on those which are least soluble, and
thus causes their formation, when it is brought to act with sufficient force.
Hence will follow the simple rule by which the
state of combination may be determined ; that, in any fluid containing the elements of compoimd salts, the binary compounds
existing in it will be those which are most soluble in that fluid ;
and the reverse combinations will only be established by its concentration favouring the influence of cohesion.
Thus, if we concentrate a solution containing sulphuric and muriatic acids, soda
and lime, we know that, from the influence of cohesion, the
binary
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binary combinations

of Sea-water ;

be those of sulphuric acid with lime,
and of muriatic acid with soda. And on the same principle, we
may infer that, in a dilute sohition containing these elements,
the combinations will, from the influence of the power the rewill

verse of cohesion, that of the solvent action of the liquid, be
those of sulphuric acid with soda, and muriatic acid with lime.
In a concentrated solution, containing muriatic and sulphuric
acids, soda and magnesia, sulphate of magnesia and muriate of
soda are formed ; and, on the same principle, in a dilute solution, there must exist sulphate of soda and muriate of magnesia.
This principle, if just, is an important one, as enal)ling us to
determine the state of binary combinations in a saline liquor. I
add, therefore, one other illustration of the reasoning on which
it rests.

Suppose that in a compound saline solution, that is, one conmore than one acid and one base, the acid and the base
which have the strongest attraction, are those which are most
soluble, or form the most soluble compound ; the solvent power
of the liquid operating at the same time, will concur with this,
and favour their combination and any other acid and base likewise present, will of course, at the same time, combine.
But
supjjose the more powerful attraction to belong to those which
form an insoluble compound, the solvent power counteracts this,
and prevents the combination. And the more this power is increased, which is done by increasing the quantity of the solvent,
the more will this be counteracted. The reverse combinations will
therefore be established by tlie operation of the opposite affinities.
Hence, generally speaking, in a dilute solution, the binary
combinations must be those which form the most soluble compounds, and very powerful attractions would be required to countaining

;

teract this.

Applying this principle to the composition of sea-water, or
rather to the (juestion with regard to the sulphate of soda and
sulpiiate of magnesia, it is obvious, that the former is to be considered as the original ingredient, and the latter as a product of
the evaporation
for muriate of magnesia and sulphate of soda
are, on the whole, more soluble in water than muriate of soda
and sulphate of magnesia. On the same principle it follows, still
more unequivocally, that the lime exists in the state of muriate
of lime, with a portion of sulphate of soda equivalent to the quantity of sulphate of lime which the evaporation affords.
The salts,
therefore, really existing in sea-water, are muriate of soda, muriate of magnesia, muriate of lime, and sulphate of soda.
The
quantity of muriate of soda is less than what is obtained by evaporation, for a port'dn of it is formed by the decompositions
ivhich occur ; the quantity of muriate of magnesia is larger, as
a portion
;
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decomposed; the quantity of muriate of lime
from the quantity of sulphate of lime and the quan-

portion of

it

is

;

determined from the quantities of sulphate of magnesia and sulphate of lime ohtained. The proporReferring to the preceding
tions may thus be easily assigned.

tity of sulphate of

soda

is

analyses, "the proportions in a pint, according to this principle,
will

be the following

:

According to the first analysis,
Muriate of soda,

170-2 grains.
30-6

..

magnesia,

.

lime,

.

Sulphate of soda,

..

5-S
21-9

228-5

According to the second analysis
Muriate of soda,

:

165-2

31'6

magnesia,
lime,

Sulphate of soda,

5-9
24-9

.
.

227-6
opposite view be adopted, that the sulphate existing in
sea-water is not sulphate of soda, but sulphate of magnesia;
then the ingredients and their proportions will be as follow
According to the first analysis.
188-3 grains.
..
Muriate of soda,
If the

•

magnesia,

.

lime,

..

16
5-8

..

lS-4

Sulphate of magnesia,

228-5

According to the second analysis.
Muriate of soda,
magnesia,
lime,

Sulphate of magnesia,

..

185*6

..

15-2

..

5-9
20*9

.

227-6
view rests on no principle, and
less probable than the other*.

But

this

is,

as

I

have stated,

The
* There is sometimes obtained in the large way, from the products of the
evaporation of sea-water, a triple salt, which has not been noticed by chemists, but which appears to be of definite composition, and is distinguished
by peculiar properties, a sulphate of miignesia and soda. It is formed in
purifying the sulphate of magnesia procured by the first evaporation from the
bittern of sea-salt.
In this process tlic sulphate, which is impure, both from
the

—
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The
pound

of Sea-water ;

attending the perfect separation of comfrom each other, by crystallization, even with the aid

difficulties

salts

the intermixture of muriate of soda and muriate of magnesia, and perhaps,
also, of sulphate of soda, is dissolved in M'ater, and by evaporation and coolmy; is obtained crystallized ; a fresh quantity of it is added to the residual
liquor, and by the necessary evaporation and cooling, a new crvstallizatioti is
produced ; this is repeated for a third or fourth time and it is in tliese latter
crystallizations that this triple salt is formed, frequeirtly in considerable quantity, and usually at a high temperature, being precipitated even in the boiler.
It crystallizes in rhombs, at first irregnlar and semitransj)arerit; but by solution in water, and a second crystallization, is obtained in more regular
rhombs, truncated on the acute angles, on the obtuse angles and edges, an<!
on the terminal edges, considering the rhomb as a four-sided prism, and transparent. The crystals are permanent in the air they are soluble in little more
than three times their weight of water, at the temperature of GO" ; they do
not undergo the watery fusion from heat, but suffer decrepitation. In these
properties, this salt differs entirely from sulphate of soda, or sulphate of
;

;

magnesia.
To detemiine

^

composition, 20 grains reduced to powder were expose<l
to heat, raised gradually nearly to redness ; they lost from the escape of water
5-6 grains. The residual powder was dissolved in water, and muriate of barytes was added as long as any precipitation was produced. The precipitate
dried at a red-heat, weighed 23-\) grains, equivalent to sulphuric acid 8-2
grains.
To the clear liquor carbonate of ammonia was added, which did not
impair the transparency; phosphoric ticid was then dropped in, which produced a copious precipitation. The precipitate, calcined at a red-heat»
weighed 5-3 grains, equivalent to 2-1 of magnesia, or 6'4 of sulphate of
magnesia the residual liquor being evaporated to diyness, the dry mass was
submitted to heat, gradually raised, as long as any vapours exhaled
it afforded, by solution in water and evaporation, muriate of soda in cubes, which,
after exposure to a red-heat, weighed 6'4 grains, equivalent to 7'^ grains
of sulphate of soda.
100 grains of the salt, therefore, afford of
Sulphate of magnesia, - - - 32 grains.
its

;

;

soda,

Water

-

."W

-...--_-

28

-

of crystallization,

Loss,

-

-

-

1

loo
It

afforded also a slight trace of muriatic acid ; its solution being in a very
by nitrate of silver, probjibly owing to the in-

slight degree rendered turbid

termixture of a little muriate of soda, as an extraneous ingredient. This
accounts for the proportion of sulphuric acid, as inferred from the quantities
of the bases, being a little larger than that directly obtained by the precipitation by muriate of barytes.
The difference of crystalline form, as well as other differences of properties,
in the salt, from those either of sulphate of soda or sulphate of magnesia,
sufficiently prove that it is not merely an intermixture of the two, but that it
is of definite composition.
It deserves to be remarked, too, that it has not
the same lelation to water that either of these salts has, o« any meai*
between them; the quantity of its water of crystallization being considerably less.
Its taste is much less disagreeable than that of sulphate of soda,
or sulphate of magnesia it might therefore probably be introduced with
advantage as a purgative salt, especially as it could be procured at a low
price and from its composition, it would afford a very good substitute for
the aperient mineral waters, which usually owe their activity to sulphate of
soda and sulphnte of magnesia.
;

;

of

u ith
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of the action of alcohol, either as a solvent or a precipitant, are
so great, that analyses executed in this mode can scarcely he
And as it appears, if the precedinjj obserperfectly accurate.
vations are just, that there is no certainty in the conclusion that
the products of analysis by evaporation or crystrJlization are the
real inq;redients, no peculiar advantage in this respect belongs to
this method, and just as much information is obtained by discovering the acids and bases which exist in solution, and then
inferring, according to the most probable view, what the states
This kind of
of binary combination are in which they exist.
analysis has the advantage, that it can be executed with mncli
more |)recision than the other it is liable to fewer .sources of
error, and, by finding the quantities, not of the compounds, but
of the elements, auv error that is introduced is discovered, when
To ensure accuracy, therethe binary compounds are inferred.
fore, it was desirable to apply it to the illustration of the pre:

sent subject, more especially as the preceding analyses, though
they do not differ greatly in the results, still, from these difficulties, do not exactly correspond.
The following is the
Different methods might be emplo\ed.

one

I

have preferred.

To

a pint of sea-water, reduced by evaporation to nearly onefourth, at which state of concentration no crystallization nor deposition takes place, muriate of barytes was added as long us any
precipitation occurred.
By a preliminary trial, it was found that,
the precipitate gives no effervescence with nniriatic acid, nor
Dried
suffers any change. It was therefore sulphate of barytes.
by a low red heat, ii, weighed "J.'i grains, equivalent to 14*4 5///-

pliuric acid.

By

this step the

into muriates.
tities

It

whole salts in the sea-water were converted
remained' to discover and estimate the quan-

of their bases.

To

the clear liquor, oxalate of ammonia was added as long as
The precipitate, washeci
any turbid appearance was produced.
and dried, by a heat of 150° continued for two hours, weighed
«S*a grains.
Calcined with a low red-heat, it gave of carbonate

of lime 5*2 grains.
dilute muriatic acid,

This, dissolved with strong effervescence iu

and the product being heated with sulphuric

acid, gave sulphate of lime, which, after exposure to a red-heaty

weighed 7 grains, equivalent to 2*9 of pure Lime.
To the clear liquor warmed, carbonate of ammonia was added,
and phosphoric acid was dropped in'^
an abundant precipitation took place of phosphate of magnesia and anmw:)nia, antl
;

additional portions of the phosphoric acid, with such additions
• I .\hall lijtveto state in a subsequent pupcr, the peculiar advantages attending this method of estimating the magnesia.
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;

of the carbonate as were necessarv to preserve an excess of ammonia in the I'uiuor, were added, as long as anv precipitation
was produced. The precipitate was converted, by calcination

an hour at a red-heat, into phosphate of magnesia. This
37 grains, ccjuivalent to 14"& grains of inaQiiesia.
Tlie clear liquor was cvapora cd to dryness, and the drv mass

for

\veii=;hcd

was exi)Osed

to a lieat gradually raised to redness, to expel

the

muriate of annnonia formed in the preceding operations.
Muriate of soda remained, which weighed ISO'5 grains, equivalent
to i'6'3 of soda, and b4-2 of muriatic acid.
This gives the quantity of soda contained in the sea-water ;
iiut it does not necessarily give the quantity of miniatic acid;
fjr if more of this acid be present than what the soda can neutralize, combined with portions of anv of the other bases, (and
from the former analysis this appears to be the case,) this (juantitv will l)e combined with ammonia in the jjreceding ^teps of
the analysis, and is of course dissipated in the sta*te of muriate of

ammonia.
This
if.g-

will

appear, and the quantity be discovered by ascertain-

what proportion of these bases the quantity of sulphuric acid

obtained bv the analysis is capable of neutralizing, thus tinding
if anv excess of them remain
and, from the (piantity of this discovering the quantity of muriatic acid, which would be requisite
2-[) of lime,,
for saturation, which of course is the (juantity lost.
the quantity of this earth obtained by the analysis, neutralize A'\
of sulphuric acid this deducted from i'l*4, the quantity obtained,
leaves 10 3, to neutralize which, 5*1 of magnesia are required;
this deducted from 14'6, the (juantitv of magnesia, leaves 9'7 Qf
that earth; to neutralize this, 13-5 of muriatic acid are re«piired ; and this added to the 84*2 in the muriate of soda, gives
97*7 grains as the total quantity of muriatic acid.
The elements, then, of the salts, in a pint of sea-water, are,
;

;

l)V this analysis.

Lime,

.

Magnesia,
..
Soda,
Sulphuric acid,
Muriatic acid, .

..

2-9 grains.
14'8

.

96-3
14*4

..

97*7

.

.

226-1

The

proportions of the compound salts may be assigned from
these, according to whatever view may appear most probable, of
the state of combiiiation in which they exist in sea- water, and
thus the results may be compared with those of the former analyses.

Thus, supposing the elements

to be

combined

in t!ie

modes

in

whicli
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vaich they are obtained by

evapoiatioiij that is, as muriate of
soda, muriate of magnesia, sulphate of magnesia, and sulphate
of lime ; the proportions of tliese salts in a pint, will be

Muriate of soda,
magnesia,
Sulphate of magnesia,

ISQ-o grains.

..

23

.

lime,

l.vo
7-1

.

.

..

226-1
Supposing that the lime exists as muriate of lime, (which is
the most probable conclusion with regard to it,) and further supposing, that the sulphuric acid exists in the state of sulphate of
liiagnesia, the proportions will be
Muriate of soda,
..
lSO-5 grains.

magnesia,

•

-^

lime,

Sulphate of magnesia,

.

,

.

.

IS'.S

5-7

21-6

.

22(j-l

Or,

supposing that the sulphuric acid exists in the state
of sulphate of soda, the proportions will be
Muriate of soda.
15.0-3 grains.
..
lastly,

—

magnesia,

.

35'r,

.

inne.

Sulphate of soda,

2.3

..

-(i

226-1
Titese proportions differ somewhat, though not very materially,
from those found by the othe.- modes of analysis. Tiie principal
diftVrer.ces consist in the (juantity of magnesia and
of sulphuric
acid being rather larger.
This is cviden'tlv to he ascribed to the
Jtiodo.^ of

detecting sulphuric acid ijy barytes, and magnesia by
fihosphoric acid and ammonia, being so perfect, that the entirie
quantities of them are found ; while,^n the other modes,
from the
difficulty of effecting th.- entire separation of salts
from each
other, a .small portion of sulphate of magnesia, or of
nnuiate of
magnesia and sulphate of soda, had remained with the
muriate

of soda: and tliough subcarbonatc of soda was employed
to decompose tl'.cm, this decomposition is not altogether perfect.
In
tlie mode of analysis, too, by rCagents.the
presl'iice of water in the
products can !)c more completely excluded and to this,
probably,
IS to be ascribed the absolute
quantitv of saline matter being 'a
•little less according to this analysis,
than it is in the others *.
;

Of
In anotlier

WM

of 8ca-u-atcr, in which subcarbonate of ammonia
Cii.ploycd to precipitate tlio niairncsk, a solution
of it being :u!(le(I to
iinalysiii

^

-

the
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All Analysis of Sea-water;

Of

the different views which may be taken of the state of com
bination of the elements, I have already inferred, that the one
which supposes the sulphuric acid to exist in the state of sulphate
of soda, is the most probable ; and as the mode of analysis by
reagents ie the most accurate, the last table may be cons'idered
as that which exhibits the nighest approximation to the real composition of sea-water, both with regard to
their proportions,

its

ingredients,

and

had proposed to add a few observations on the analysis of
but as they are merely applications of the principles
already illustrated, it is sufficient to stale them briefly, or to notice those which present rather striking results.
Klaproth has given a laborious investigation of the nature of
in the greater number of them, he states as ingrethese brines
dients, muriate of soda, muriate of magnesia, muriate of lime,
artd sulphate of lime.
It is obvious that there are no just grounds
whence this composition can be inferred it is much more probable, that sulphate of soda is tlse ingredient, and that, acting
I

salt-brines

;

;

;

on a portion of the muriate of

lime, it forms sulphate of lime.
in those, for example, of the salt-brines of
In other analyses,
muriate of soda, sulphate of soda, sulLorraine, by Nicholas*,
phate of lime, nmriate of magnesia, and muriate of lime, are
enumerated as ingredients.
Here it is still more evident, that
there is no proof of the previous existence of sulphate of lime ;
on the contrary, as both muriate of liuie and sulphate of soda arc
present, they must, in the concentration of the liquor by evaporation, form by their mutual action muriate of soda and sulphate
of lime ; and the quantity therefore of this sulphate which may

—

—

be obtained, must have

this origin.

water concentrated by cv?.poration, the c'tciir liquor, sf'erthf subsidence
of the precipitate being evaporated to dryness, the saline matter being exposed to heat, to dissipate the m\niate of ammonia; being redisiiolved in
water the subcarbonate of ammonia again added, and this repeated for ;*
third, and even a fourtli time, the results gave the following proportions of
the elements
2-9 grains.
Lime,

t!ie

:

....
....

Magnesia,
SSodu,

.

.

Sulphuric acid,
Muriatic acid,

.

lil-

D7'''

.

\yf2

.

.''()-f#

i;25-ti

The

principal difference here, is the proportion of magnesia being somewhat smaller, evidently owing to its precipitation by the carbonate of ammonia, even with the aid of the methods employed to promote it, being imperfect.

* Aim. de Chimie,

t.

xx.

In
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magnesia are

In general, when muriate of lime and
stated as ingredients with sulphate of lime, no sulphate of soda
or sulphate of magnesia is found. The reason is obvious, that
if either of these salts existed, it would react on the muriate of
But when muriate of lime is
lime, and form sulphate of lime.
not found, sulphate of magnesia, or sulphate of soda, is often

muriate of

stated as an ingredient, obviously owing to the circumstance, that,
although a portion of muriate of lime has been present, so as to
form sulphate of lime, there has not been a quantity sufficient.
to decompose the whole sulphate of soda, or sulphate of mag-..
nesia.

A

striking

example of these

facts

is

to be found in Dr. Henrv's

analysis of the different varieties of seavarieties of rock-salt,

tlierc

and magnesia,
hut no sulphate of magnesia
riates of lime

and rock-salt

*.

In four

were found small quantities of muvvith a

portion of sulphate of lime,
while in the different varieties of
sea-.salt, British and foreign, there was no appreciable quantity,

and

in

;

some of them no trace whatever of muriate of lime, but
them with sulphate of lime considerable quantities of

in all of

Milphate of magnesia.
la the latter, therefore, the muriate of
lime had been converted entirely into sulphate of lime from the
excess of sulphate of magnesia; in the former, from the deficiency of the sulphate, a portion of the muriate of lime had re-

mained undecomposed.
A result somewhat siuiilar, and which affords a very direct application of the same principles, is stated by Mr. Horner, in his
analysis of the salt-brine at Droitwich, compared with that of
Cheshire f.
The latter contains a little muriate of lime; the
former contains none. But, then, that of Droitwich contains
Milphate of soda and sulph.ate of lime
there is every probability,
therefore, that its muriate of lime has been converted into sulphate of lime by the sulphate of soda, which is in excess ; while
in the Cheshire brine, a> there is no sulphate of soda in excess,
that is, none after the evaporation, a portion of muriate tf lime
remains.
There is a singular fact stated by Dr. Henry with regard to
what is called fishery salt, prepared from salt-brine, which seems
to admit of explanation only on these views.
He found the proportion of sulphate of lime mixed with it to be less, as it was collected at a later period of the evaporation ; that drawn from the
boiler, after two hours application of the heat, contained in 1(
parts 16 of sulphate of lime; that after four hours contained
only 11 ; and that after six hours only 3|.
Now if the water
of this brine held sulphate of lime in solution, the sulphate wou'd
begin to be deposited when the <iuantity of water was diminished
;

• I'hilosophical TrnnsRcUoni,

IrflO.
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f Geological Transactions,
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to that extent that it was luiable to retain
the wliole dissolved
and, HI the progress of the evaporation,
would continue to be
deposited proportional to this, to -the end of
it, and the
ot

soda would be deposited

muriate

in

the

same manner

so that the oroportion between the two would continue
nearly the same. 'But
.If the sulphate of
lime did not exist in solution, but derives its
-OTiiJU-i trom the action of sulphate of soda on muriate
of lime,
which thcjse brines contain, this action would take place, when
;

a certain degree of concentration of the liquor had been attained ; the *nl;^h&te of lime would then be copiously deposited
;
Jut as the evaporation continued to proceed, its quantity would
be diminished, as the quantity either of sulphate of soda, or of
muriate of lime, became less ; and its deposition would cease

when

was exhausted.
placed in a still clearer light, by an analysis of these
brines, after evaporation, to a certain extent, compared with their
original composition.
A brine from Northwich was found by
Dr. Henry to afford, by evaporation, saline matter, which, he
inferred, contained in lOOO parts, muriate of lime and muriate
of magnesia in nearly equal proportions 5 parts, sulpiiate of lime
19 parts, muriate of soda 974 parts.
But the brine remaining
after the separation of all the common salt, which it is thought
worth while to extract, afforded saline matter by evaporation,
which he found to contain, in 1000 parts, muriate of magnesia
35, muriate of lime 32, sulphate of lime 6, muriate of soda 927.
Here, in the progress of the evaporation, the quantity of sulphate
of soda, which may be considered as an original ingredient of
the brine, had been diminished by the decomposition arising
from its action on the muriate of lime. The liquor, therefore,
after this, afforded by further evaporation, along with a large
quantity of muriate of lime, a small quantity only of sulphate of
either of these salts

This

is

lime; while, if this sulphate had been an original ingredient, it
would have continued to be afforded at least in equal proportion.

Something similar to this occurs in the evaporation of seawater.
It is after a certain extent of evaporation, but while a
large portion of liquor still remains, that the precipit.ition of sulphate of lime takes place ; that is, after the concentration is sufficient to favour the mutual action of the sulphate of soda, or
sulphate of magnesia, and muriate of lime.
After this, the quantity diminishes as the evaporation proceeds, till at last not a trace
of it, or of sulphate of lime, remains in the bittern, which consists of muriate of soda, muriate of magnesia, and sulphate of
This curious fact has not been particularly
in consequence of it that magnesia is prepared from bittern on the large scale, perfectly pure.
iTKignesia

alone.

noticed, though

it is

All
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but
to admit of any esplanation,
All these facts seem scarcelv
tliey attord a strong conand
stated,
been
has
on the view that
firmation of

it.

the Identity of Water-Spouts

XVI. On

and Whirlwinds

*.

— If

relative to whiilvou think the following remarks
place in your lourna ,
a
of
worthy
water-sponts,
winds, or
as the opnnons ot travelvou will oblige me hv their insertion ;
nadiffer greatly concerning this
lers, and also of philosophers,
inforn.ation afforded, bv attentive
any
and
ph-cenomenon,
tural
usetul.
therefore be intere^ing, if not

Sir

observ-ation,

may

last'nli^^of the Naval Chronicle, seem-^
Lindsay, and some other phiTheophilus
to be of the opinion of
a water-spout^
that in the phenomenon called

An old

staler, in the

losophers; viz.
from the clouds upon the eartn
the water ti.5c.nJ>- in columns
the sea upward to the clouds,
from
ascend
or 8ea, and does not
opinion.
which 1 believe to be the common
gives an extract from
To corroborate his opinion, this writer
that a wate.--spont had descended
stating,
newspaper,
a Scotch
part of that countrv.
and done considerable damage in a
barometer is low and the atmoIn stormy weather, when the
contain much moisture happen to
^ohere lieht, if clouds which
of an alpine country, they are
hills
the
of
anv
impinge against
discharge their contents n»
to
case
certainly liable in 'such
rapidly from the summits of the

heavy rains, which descending
the valleys,
rush with irresistible force down

carrying

hills

these local discharges of heavy
ever^ thing before them; and
neighbouring
called waterspouts by the
rain- are commonly
South Wales is
The' Hawkesbury river in New
inhabitants.

twenty to thirty feet above
sometimes subject to a rise of from
ot clouds on the summits
rupture
sudden
the natural level, by the
About thirteen years ago a phaenomenou
of the Blue Mountains.
when a cloud suddenly broke
of this kind happened at St. Helena,
Rupert's valley; and aJof
head
the
forms
upon the hill that
dry, the immtMise booy
generally
thouffh the bed of this valley is
down the s rmig
it at this time, bore
through
rushed
that
water
of
pieces of artillery
heavy
some
carried
and
ramparts,
of stone
line

number of the Naval Chronicle is
correspondent considers the waternot the same ph^enomenon
spout seen at sea to be a similar, if
column intne cenaWhis last mentioned, except that the white
body
to bo a congregated mass, or
tre of the spout he considers

"'

n'l.ink^although the

not now

before

me)

last

his

• I'roiu the Asiatic .Tounisl, No. 23.

G4

^^

On

104

the Idevtlty of

Water -spouts and

IVhirlivinds.

of water, descending from the doiuls to the sea.
Now, as many
water-spouts are of great diameter, I am decidedly of opinion,
that if the central white column were a ['odij of Jalliug water
upon the surface of the sea, its noise would he heard nianv miles,
i: not many leagues, like the falls of Morencv and Niagara, and
would sink, or destroy, any unfortunate ship which happened to
come in contact with its vortex but, my experience compels
me to think otherwise, as I never heard the noise of any waterspout until very close to it, and then, the noise resembled that
of steam issuing through a snudl aperture of a boiler, occasioned
by the whirlwind's rapid motion in disengaging water in the
gaseous form from the surface of the sea
besides, if the central
white colunni were a mass of falling water, its diameter ought to
increase by the resistance of the atmosphere in descending, and
consequently he greater near the sea than higher up towards the
cloud
but this probably never happens, as the diameter of a
ivater-spout, as well as the interior column, is greatest near the
impending cloud, and converges towards the sea. That whirlwinds, or water-spouts, may often differ much in formation and
appearance, I believe there can be little doubt but I have certaiiilv more than once, both by ocular and tangible observation,
i)eeii con\ inced, that a whirlwind and water-spout are sometimes
one and the same plifenomcnon. At one time, when dense clouds,
charged with electric matter, approached the ships in Canton
river, a regular water-spout was formed by a tube descending
from the cloud in the usual manner, and the whirlwind turned
one of the ships round at her moorings. As this whirlwind passed
over the island, close to the village of Whampoa it unroofed several thatched houses, ai\d tore the leaves from the trees, which
ivere carried up a considerable way into the atmosphere by the
whirlwind, and at this time it had a dense appearance; but as
soon as it drifted over the laud and came in contact with the
water of the river, the white tube bec;mie very conspicuous in the
centre of the vvhirKvind, and tlie water seemed to be torn from
the surface of the river and carried upwards in small particles by
the whirlwind.
Had any light terrene bodies been floating in
the river at this time, in the path of the whirlwind, they certainly
would have been drawn upward like those which came into its
vortex when it passed over the land.
This was certainly an example of the unity of a whirlwind and water-spout. At another
time a regular-formed water-spout was driven along by the wind
till its exterior surface nearly touched the quarter of our ship,
when I plainly saw the water disengaged from the surface of the
f)ea with a hissing noise, and carried upward in the gaseous form
•by the ascending whirlwind, while the vacuum, or cavity, in its
centre, wiis very distinct, with heavy drops of rain falling down
both
;

:

;

;
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Loth from the interior and exterior sides of the ascending spiral,
where it was evident the power of tiie whirlwind was not capable of carrying all the gaseous particles np into the cloud.
When we were close to this water-spout the white tube in the
centre was not visible, but only a vacant column, as mentioned
above which column, had we been a quarter or half a mile off,
would probably, by an optical illusion, have appeared, as usual,
like a white column of water.
In the straits of Malacca I have sometimes seen upwards of a
dozen water-spouts at the same time, and have been near to several.
Once I passed through tbe vortex of a whirlpool produced by a water-spout beginning to form it was directly under
a dense cloud, from which an inverted conical tube was descending when we passed through the whirlpool in the ship: this was
about twenty or twenty-five yards in diameter, and the water was
carried round by the force of the whirlwijid over it, with a velocity of about from three to four miles an hour, breaking in little
waves with a hissing noise, bv a portion of those waves being
torn away in the form of white vapour.
I felt a pleasing sensation at the time, expecting when passing through the vortex of
an incipient water-spout, to be a close observer of it completely
formed but whether the communicating force was destroyed bv
the ship passing tiirough the vortex, or from a deficiency of
strength in the whirlwind, or from some other cause, a dispersion
of the phaenomenon soon followed.
It would be needless to adduce more examples to exhibit the
affinity of the common water-spout, as observed at sea, and the
whirlwind
but I fully agree with the assertion, that there are
;

;

;

;

various kinds of whirlwinds, and, perhaps, also of water- spouts ;
both the former and the latter, as has been observed, happen

sometimes in this country. On the 27th ,hme last, a remarkable case of the affinity of the water-spout and whirlwind was
observed by many persons in the vicinity of London, among whom

was the editor of the Monthly Magazine, and a description of
this phienomenon is recorded in the Philosophical Magazine,
No, 232, vol. 50. When it happened, very dark clouds had collected over the adjoining country, and some stormy rain accompanied by several strokes of lightning followed this hurricane of
wind.
The correspondent of the Naval Chrojiide says, whirlwinds
occur very frequently when the clouds are high, the sun shining,
and the wind light; but, although whirlwinds do certainly happen at these times, yet they seem more dangerous and terrific in
their appearance when accompanied bv dense and stormy clouds.
I once observed a whirlwind upon the coast of Coromandcl during a w arm day,

when

there was

little

wfnd and no clouds, which
carried
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carried up a column of sand a great

way into the atmosphere ;
and if it had passed from the land to the surface of the sea, it
no doubt would have carried the water upward in the gaseous
form, and probably a cloud would have appeared over it.
Whirlwinds of a minor kind may be perceived almost daily; but
these are only eddies of wind produced from obstructions of hills,
cliffs, buildings, &c. to its regular course, and similar to whirlpools or eddies, in a river or strait, occasioned by the prominent
parts of the land.

Another kind of whirlwind like those last mentioned, is sometimes experienced to blow from valleys or over high cliffs, down
upon the sea. Although this, as he remarks, may not happen
in Gibraltar Bay, or in Table Bay at the Cape of Good Hope,
yet in sailing close to high cliffs among the Eastern Islands, I
have several times seen whirling guBts of wind descend and rebound from the surface of the sea, carrying the water in their
vortex several fathoms upward in the form of sprav.
Previous to concluding these remarks, it may not be irrelevant
to advert to the opinions of some of those who have written in
early times on meteorology.
Pliny, in his Natural History, describing a sudden blast of wind or typhon, savs, there riseth
also upon the sea a dark mist resembling a monstrous beast, and
this is ever a terrible cloud to sailors.
Another likewise called
•cnltimn ox pillar, when the vapour and v/ater engendered is so
thick and stiff congealed, that it standeth compact of itself. Of
the same sort, also, is that cloud which draweth water to it, as
it were into a long pipe.'
Aristotle, in his third book on meteors, describes some of the
causes of whirlwinds or tv})hon, and mentions that there are both
descending and ascending whirlwinds. Olympiodorus, his commentator, in reference to Aristotle's definition of these words,
«ays, ' and thus through continued vibrations, a spiral and involution of the wind is formed, proceeding from the earth as to
''

a cloud, and elevating any body vvith which it may happen to
meet on the sea indeed ships, but on the earth animals or
stones, or anything else which the half blow again suffers to tend
downward. This involution Homer calls thuella, but Aristotle
iyphon, in consequence of vehemently striking against as it were,
and breaking solid bodies. Sailors, however, call it syphon, because like a syphon it draws upward the water of the sea.'
If, however, it is produceil from a cloud, it originates as follows: the cloud being on all sides condensed and inwardly compressed, fuliginous exhalation becoming inwardly multiplied and
evolved in a nudtiform manner, the cloud, from the violence is
suddenly burst, and the inwardly evolved fuliginous exhalation,
proceeds out of it, preserving the same form which it had with-

—
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form.

Afterwards tlie spiral thus tends to the
earth like hairs that are curled, not from the imbecility of the
secreting power, but from tlie pores being winding through which
it proceeds, and from its being fashioned together with them. And
these, indeed, are the causes why the spiral of the typbon at one
time proceeds upward from hentatli, and at another downward
from on high. But the knowledge of these is two-fold ; for we
know whether the spiral is moved upv^ard from beneath, or downward from on high, and in the first place indeed from the sight itself.
For since the spiral, viz. the typhon, is evident to the sight
from the density of its part«i, when we see it at one time proceeding downward, and at another upward, we say that the beginning
of the spiral is from i)eneath ; but if it is alone moved downward
from on high, then it must be said that the beginning of it is from
on high. In the next place, we know this from the bodies which
are hurried away and elevated bv the spiral. For, if the body is
first turned from its proper position, and afterwards is moved
obliquely and then elevated, we say that the typhon originates
from on high. Your obedient. Sec.

—

October 10, 18 1 7.

J.

XVII. On the Origin of Hot Springs.

To Mr.

By Gavin

H.

Inglis, Esq^

Tilloch.

— Xn

your truly valuable Magazine for November last,
paper on the Purification of Mercury,
the hot waters of Lucca, Pisa, and Bath, are mentioned with the
" There are still persons who ascribe the hot
following remark
baths to the influence of volcanoes ; but there is not the smallest
trace of any thing like volcanic matter, or even any comluistible
substance, to be discovered within many miles of them.
Nothing
Sir,

page 352,

in a note to the

:

that, either chemicallv or geologicallv speaking, could sanction

the belief, that they owe their warmth to exhausted subterraneous
volcanoes."
It is certainly a matter of no small importance to science, to
ascertain the true cause of such phjenomena, and a great source
of contemplative anmsement to minds inclined to study the wonderful operations of Nature, in the production of hot and even
boiling waters from the bowels of the earth, of volcanoes vomiting
fire in all its dreadful forms, accompanied with scoria and fused
minerals of every description found in the vast cavities or great
furuace of the mountains.
I have long amused myself with ideas regarding the cause, intermission and prolongation of volcanoes; but whether the.^c correspond

;

108

On

the Origin of

Hot Springs.

respond with, or differ from, the opinions of others, I know not
as I do not remember to liave even seen any cognate views or
sentiments published upon this subject,
I therefore beg leave
to submit the outlines of my cogitations to vour judgement
and
if you consider them worthy of a place, your inserting them w ill
;

confer a favour.
I do not conceive an effort of Nature equal to the production
of volcanic matter necessary to bring forth hot or boiling water
from the interior of the eartli ; the temperature and properties
of all s])riiigs must depend on the arrangement and quality of
the superior and intervening strata, the porosity or scissures of
the various layers, and the nature and quantity of the metals contained in these strata.
I hold all mineral stratification, whether
perpendicular, inclined or horizontal, on the mountain or in the
valley, as so many natural Galvanic piles, whose powers of decomposition and deflagration must correspond with the number
and composition of the natural plates
hence the graduation of
temperature and properties in hot,boiiing or mineral waters issuing
:

from these

stratifications.

Where

—

the stratification presents a

pile of diminutive powers, a partial decomposition only, without

deflagration, takes place.

The

oxidable minerals take up the

ovygen, leave the hydrogen at liberty to act on the iron, the sulphur, the carbon, or whatever comes in its way
hence the sulphuretted and cari)uretted hydrogen gases that accompany these
•waters, and the iron in chalybeates;
or the hydrogen appears
in the horrifying shape of inflammable gas in coal-mines or
other underground workings; or escapes through the loose superior strata into the upper regions of the atmosphere, loaded
with its mineral spoils, where, exploding, it produces thunder
:

—

and

rain, and the elements, simultaneously collapsing to fill up
vacuum, force into the centre the mineral particles carried
thither by the hydrogen, in a state of extreme ignition, and produce the meteoric sfmes, &c. that fall from the clouds.
While the diminutive piles are only producing hydrogen, mitiie

neral waters, hot-baths an<l boiling springs ; the great strata or
major piles are at work in the interior of the different regions

of the globe, and their effects brought to light by mounts Hecla,
Etna, Vesuvius, Strombolo, &cc. And the deflagration of metals
and minerals produced by the artificial pile on the small experimental scale of the laboratory, are here produced in all the awful
majesty and glory of nature, infinitely beyond the reach of human effort. The intermitting of volcanic mountains must depend on the quantity of water contained in, or connected with,
the mountain, the component parts of which I conceive to be
the grand reservoir of combustion.
When the volcano ceases to
flame, it is when its anterior struggles have exhausted and dried
up
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all its waters ; it must then cease to act, until the mountain
cooled down and receives a fresh surcharge of water, when it
mav again be brought into action by its own (ialvanic electricity.
The eruptions of Mount Hecia are always most tremendous
after long frosts when the mountain is, by the casement of ice and
frozen snow, hermetically sealed against the escape of hydrogen

up
is

:

through the sides and pores of the mountain, thereby adding to
the ordinary stock of combustible materials, the unavoidable
consequence of increased ignition takes place.
That the prolongation of volcanoes depends on the support of
combustion thus supplied, must appear evident when we consider the immensity of any other inflammable substance that would
have been necessary.
Had the island of Sicily consisted of coal, Etna would have
consumed the whole long before this.
Had Strombolo been a compound of the most oeconomical
combustible materials, it could not have existed even at the time
it is first noticed by the writers of antiquity: the continued uniformity of that volcano must be caused by its connexion with
Its flame I consider a mere
the waters of the Mediterranean.
gas-light, from a grand laboratory of nature at work for
ages, filling up the immense cavities from whence the materials
composing the mountains themselves have been drawn, with perhaps new and previous combinatioiis, or with the soda of the
waters thus deflagrated.
It is not impossible that the prodigious
salt-rocks and mines foiuid indifferent places of the earth, may owe
their origin to such a cause; and may not these cavities now fillinjj
up, be to some remote successors of the human race, sources of
emolument and wealth ? Earthquakes I also conceive to be the
consequence of decomposition and deflagration bv these Galvanic
stratifications: but to what distance their influence may extend
The agitation of some lakes
it is impossible to conceive.
Scotland during the great earthquake at Lisbon must have been
occasioned bv connected strata.
The troubling of the waters of
Loch-Leven during and at the precise time of the shock at Inverness, must have been connected with a similar cause.
I remain, yours truly,
Jan. 3, 1818.
Gavin InGLIS.
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Galvanic and Electric Experimtnts by Mr. Acton.
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J.

To Mr,
'

_.

Sin,

— In consequence of a

—

Tilloch.
Ipswich, Jan. 8, 1818.

comn^unication

I

made

spected friend Mr. Capel Lofft relating to the meteor

to
I

my

re-

observed

oa

1

On

10

MeieorolUes,

on the Sth ultimo, (an account of which you have kindly inserted
in your valuahle Magazine of last month,) an interesting conversation took place between us upon our meeting soon afterwards, in which the probahility of metcorolites being projected
from the moon was amongst other things discussed from which
;

subseijuently resulted the inclosed interesting letter, affording me
much gratification; and, as being replete with intelligence and
trust, be considered as deserving a place in your
Notwithstanding the subject has frequently arrested the attention of several eminent philosophers, who have
deemed it no stretch of belief to account for the fall of stones to
the earth, by their being projected from the volcanoes in the
moon, 1 acknowledge my total want of faith in so unlikelv an
occurrence ; nor have any arguments I have heard or read, at all
lessened my conviction of their fallacy
and if I had needed anv

ingenuity, will,

I

next number.

—

:

further confirmations of niv opinion, the

recent discoveries in

chemistry respecting the decomposition of the alkalies and earths
by electrical agency (as wtll as the circumstance of our having
volcanoes upon our globe), would have been all-sufiicient for such
purpose.
It appears to me quite as vvonderhd that amuKmiu
should be capable of being reduced to a metal, as that meteoric
stoiies should he formed in the atmosphere, one of the ^rand laboratories of nature.
The mind is lost in astonishment at contemplating the extraordinary powers of galvanism and electricity
in the combustion of metals, the dccomiJosition of water, air,
alkalies, earths, salts, and most other bodies submitted to their
influence ; and it scarcely can be doubted, but the establishment
of these facts must appear as extraordinarv to such of our present
chemical philosophers, who were in existence tb.irty years ago,
as the phoenornenon of stones being formed in our atmosphere,
or thrown from our volcanoes; and thus judging from analogy of
the efficient power of nature to jjroduee sucii effects, tiiev would
lumecessarily, and I should think reluctantly, carry their imagination so far as the moon for an explanation of the causes.
Having been latelv eiigaged in son)e Galvanic and electric experiments, I cannot resist this opportunity of informing vou that
I succeeded in decomposing a small quantity of potash by a single battery of fifty doulile four- inch plates of zinc and copper
with glass partitions, and a mixture of one part of the common
muriatic acid of commerce and nine parts of water.
1 made
use of the apparatus invented bv Ivir. Pepvs, sometime since described in your Magazine, without the naphtha: the metal, consisting of tliree or four small globules, was found imbedded in the
alkali, and being placed under naphtha in a watch-glass was extricated with u silver knife.
Solutions uf Glauber salts and sulphate of silver were afterwards submitted to its action, and de-

composed

,
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—

composed with facility, the latter result having; a most beautiful
and brilliant appeariuice of metallic curls. Gold-leaf, tinfoil,
and small watch-pendulum wire were also deflagrated to a considerable extent

a white

Jieat,

— the wire gradually assuming

and

hrst a red, then

lastly falling into globules.

The cylinder of mv electrifying machine is only eight inches
diameter, and ten inches long
!)Ut by applying an excellent
amalgam and using every obvious precaution of having the whole
apparatus drv and in good condition, I have with the assistance
of Cuthbertsoh's balance electrometer, and a single jar containing about four square feet and a half of metallic coating, fused
eight inches of the smallest watch-pendulum wire I could procure, with a very luminous and briUiant effect ;
with a modihcation of Lane's electrometer of tnv own adaptation I have drawiv
prettv large sparks at a distance of four inch.es.
I am induced to mention these circumstances, in consequence
of having often made the want of a larger ap|)aratus a subject of
r-^gret, not h.aviug tiien any idea these experiments would succeed with one so small; and well knowing many |)crsons are it*
possession of apparatus of about the same size as mine, without
being aware of the effects they are capal>le of producing, 1 am
anxious some hint should be given to induce th.eir owners to
bring them into useful action.
I have found that by breathing
into tile jar, its capacity for receiving and retaining the electric
fluid is very mucli increaicd.
I beg you will excuse my troubling yon with these trifling desultory observations; the only apology I can offer is the experience
I have had of their utility in mv own pursuits.
One more remark, and I have done. Being in possession of
your excellent Magazine from its commencement, and observing
it has now readied and completed fifty vohancs, I do hope and
entreat you will favour us with a general index to them.
I need
not expatiate upon the great convenience of such an addition;
it is too obvious; and whatever the ex])ense may be, I am certain
it would be met with alacrity by those who take your work.
To be compelled to look through fifty volumes for an article, vou
uiust a.llow, is a trial upon the time and patience which a general
index can alone remove.
:

—

—

—

I

am,

sir,

Very respectfully yours,

—A few

.1.

Acton.

ago, Mr. Lofft and I with some other
frieiuis were much delighted with looking through an excellent
Cassagrain telescope, of a power of about 230, at Mars and some
other of the licavenlv bodies, which we observed to very great
advantage, the objects being well defined, the held of view conP. S.

eveiiiiips

siderable.

—
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a concentration of light greatly exceeding any
It is impossible
thing of the kind we had ever before witnessed.
for words to do adequate justice to the excellence of this instrument. It was constructed hy Mr. Crickman, of this town, a
self-taught optician, who has for some time past been highly reported of, for the perfect manner in which he makes his specula
particularly the finishing part of giving an exquisite polish, and
forming the most desirable and difficult to be obtained figure;
as he has also been for making very superior microscopes.
He
has manufactured for me one of each sort at a reasonal)le rate,
with which I am entirely satisfied.
His rare abilities are well
known to Major Kater, and several other scientific gentlemen,
who have employed and approved him. I shall be much obliged
by your naming him in your Magazine, as soon as a convenient
opportunity offers.
The dark dense cloud near the Sword of Orion was seen by us
to great advantage by the above telescope, as also a group of
spots near the centre of the sun's disk by Mr. Lofft.
sideiable, with

—

—

Mr. Capel Lofft

Mr. Acton.
Ipswich, Dec. 30, 181?.

—

Dear

to

Sir,
have been thinking of our conversation last
I
night respecting meteoric projectiles.
Yours of the 8th at any rate we may safely sav could not be
from the moon, it being then new moon (within less than twelve
hours after) and the moon consequently near one-third of our
earth's circumferential rotation below our horizon, and the visible path of the

meteor from west to east

must have traversed a
•earth,

;

in order to

which

it

vast portion of the lower sky beneath our

corresponding to near IGOOO miles of the earth's circumit would emerge above our horizon in the west-

ference, before

ward.

But wc may consider the supposition generally.
The moon is about thirty of our diameters distant from us,
and we must appear at the moon a diameter of about two degrees.

Mow at

the radius of 240,000, what probability

is

there of a pro-

thrown from the moon, to a point of a circumference at this distance from her sufficiently near our positvou
at the time to bring it to the earth, and prevent its falling back

jectile being

moon again ?
has an equal probability of being thrown to the side further
from the earth, or at right angles to the earth, or at some other
angle less than a right, but too great to admit of its falling to

to the
It

the earth:

—

the circumference

on such a radius being about

1,500,000.
If

projected from the

moon

so as to approach the earth at an

angle

leing projectedfrom the
litigle

Moon.

1

13

amount to the
of36500milesand4i»=lS250,and2i° = 9125.

of 9^ from the earth's place; this would

distance of an arc

And this distance is far too great, and the obliquity of the line
of direction too much to admit of such projectile being attracted
to the earth, and falling on it.
Beside this, it must be projected with a force which would
carry it 234,000 miles in about 8", to carry it to a point where
the attraction of the moon would no more than equal that of the
earth.
This is a velocity of very near 30,000 miles in a second;
while that of the comet of 1680, for some few hours at its perihelion was only abont 800,000 miles an hour

36"= 1000

=8000

miles in

in 4 1°.

A body projected with such force would appear to have less
than a momentary duration, if it even passed us vertically from
east to west, allowing it to be much larger than any projectile
from the moon can be supposed to be. Its density and power
of cohesion must be inconceivablv great to prevent its being fused
and vanishing in vapour, or dispersed to atoms long before it
would reach the earth. And with such density, to what astonishing depth must it not bury itself?
And must not the force
and depth of such an explosion be sufficient to rend the moon
itself into fragments ?
Nothing comparable happens in our volcanoes on earth. And supposing it projected even twenty diameters of the moon from her, or 43,000 miles, when it had
reached that distance or long before ; the probability is, that it
would revolve round the moon as a sub-satellite.
It costs little to make suppositions as to any phcenomena, till
the circumstances attending that supposition come to be examined.
I agree with you, that it is infinitely more probable that they
should be found in our atmosphere, or perhaps in some rare instances projected from mountains of our own.
I remain, dear sir. Yours, &c.
I;vs-,mh, Dec. 30, 1817-

The

density of the

moon according

to

CapEL Lofft.
Newton is as 21 to 17,

This is so small an excess
or as 7 to 5-J to that of the earth.
that there is no reason for supposing a density of lunar much
superior to terrestrial projectile masses.

and her nearly equal

this very superiority of density.

I

Their very slow rotation

may account

considerably for
be supposed that a lunar
projectile mav be invisible on account of its sniallness till it has
approached near to the earth, the velocity which enables it to
overcome the moon's attraction must be vast indeed, and further
increased by its gravitation as it approached the earth, so that
nearly all the difficulties would remain.
Vol.51. No. 238, Feb. 1818.
The
sphericity

.

If

it

H
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sketch underneath will illustrate this subject.
part of the moon's
the moon ;
;

represents the earth

M

00

orbit.

ab

c

the passage of the projectile in a parabolic curve toward

the earth.
Its greatest altitude is

marked

in its covirse. Its

extent of arc iu

a parabolic curve of very moderate eccentricity the proportional
size of the earth and moon to each other, and to their distance
The whole I think will prove how utterly void of appanearly.
rent foundation the idea is of these projectiles from the moon
The semicircle round the earth includes a radius
reaching us.
of about (JOOO miles.
radius at which the projectile might revolve round the
;

MM

moon.
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Edmund Turrell's
T Square-'^.

improved Draiv-

ing Board and

—

J. HE invention of ruling machines in the art of copperSir,
plate engraving, produced such a degree of perfection in the tints
ruled by them, that a corresponding degree of accuracy was

immediately required in all the other departments of the art,
wherever the use of the machine was introduced.
But unfortunately for the credit of this department of the art,
a most general o])inion was directly formed, that engraving done
with a machine required but little exertion in the artist to attain
perfection, and that nearly the whole secret lay in the possession
Experience has most indubitably proved,
of a ruling machine
that in general practice, the invention of a ruling machine, at
the same time that it produced a portion of perfection in the
tints ruled by it, never before seen, presented a degree of difficulty in the drawing and finishing department, such as had never
been experienced. Indeed, such an excess of difficulty as might
have prevented its adoj)tion in the hands of any other person
than that of its most ingenious inventor.
One of the most formidable difficulties which presents itself to
an engraver of machinery and scientific subjects, is that of getting
a correct outline tracing upon the copper-plate. To effect this,
transparent oiled paper (commonly called tracing paper) is used,
:

—

But in plans, elevations,
&c. such means are of lit-

for subjects of the free picturesque kind.

and

sections of buildings, machinery,

* From the Transactions of the Society for the Encouragement of Arts,
For these improvements Mr.
Manufactures, attd Commerce, vol. xxxiv.
Turrell was voted the Society's silver medal, and five guineas.

—
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when such

tracings are passed through
the rolling-press to transmit the outline to the copper-plate, its
unequal expansion while under the process of wetting, and like-

tie

or tio use

;

because,

passage through the press, produces such a degree of
when the ruling machine is to be employed) as
to render such tracing completely useless.
To obviate this evil, the engraver has no other resource than

wise in

its

error (especially

to

make

a very correct outline reversed

from

his original

drawing

upon thin bank post paper, and having smeared the back with
red chalk, carefully trace over each line, when the outline is laid
down upon the varnished copper-plate.
I trust that it will appear evident from what has been said,
that much will depend upon the nicety of the outline thus made;

and as a means of insuring accuracy of form, and delicacy of
execution, I have found it necessary to improve the drawing
boards for such purpose.

Whenever very

used for making outlines upon,
I have alluded to,)
considerable difficulty is found by the surface of the board giving
way, wherever compasses are used for taking dimensions ; but
more particularly in all cases where a number of concentric circles are to be described from the same point, the large holes
produced in the drawing rendering it very unsightly, at the same
time that all accuracy is destroyed by the centre hole frequently
shifting into a hollow produced by the grain of the wood.
To avoid errors of this kind, I some years ago had recourse to
a drawing-board covered with a plate of copper, which answered
tolerably well; but when a point was pricked through the paper,
it was scarcely visible, owing to the colour of the copper, which
being reddish, rendered the dot, or puncture, very indistinct,
while the surface was likely to have a very unpleasant oxide produced upon it, owing to the necessity of stretching the paper
while in a wetted state.
The drawing-board which I have the honour to present, is
covered with a plate of rolled zinc, which may be had of almost
any dimensions, at Mr. Knight's, in Foster-lane, Cheapside.
As I have made use of drawing-boards of this kind for nearly
two years, I can speak with confidence of their advantages ; and
I can assure the Society, that those artists who may be inclined
to sacrifice a small additional expense, to obtain the means of
making their drawings with neatness and accuracy, will not be
disappointed if they possess a board of this description.
The advantages of zinc for this purpose I have found to be,
that it is soft enough to admit of the insertion of a point suffitiently deep to be plainly seen, and yet hard enough to prevent
H 2
the
(and which

is

thin paper

is

absolutely requisite in the case

;
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6 Description of an improved Drawing Board and

T

Square.

the point from going to any considerable depth, so as to permit
large liole.s to be made in the paper; and the drawing beii.g complete, wliatever holes

down bv rubbing

the

are

thumb

made

in the

nail over

zinc

may

them, which

be

bmnished

will sufficiently

close them.

When

oxidation of the metal takes place, it should be suffered
it helps to render the thin paper
opaque, and consequently the lines drawn upon it will be the
to remain, because being white,

more

plainly seen.

When

the sides of the frame of a drawing-board are straight
to each other, parallel and perpendicular lines may be very correctly drawn with a good T square
lines

and nicely perpenclicular

but as wood is continually warping with every change of whether,
accuracy cannot be expected from such imperfect means.
To prevent any error arising from this circumstance, I screw
a solid rim of brass upon the upper surface of my frame, permitting it to project a small distance beyond the outer ecli;es of
the wooden frame, so that the stock of T square may slide against
This brass rim beiug dressed very true and at right
either edge.
angles, will remain so for any length of time, as nothing l>ut extraordinary violence can injure it.
I can assure the Society, that the present invention has sprung
from necessity, originating in the very minute size of the engravings of the present day, added to which, a degree of accuracy
is required, that can only be attained by a corresponding improvement in the apparatus ; and for effecting such purposes, the
zinc plate may be applied to a common drawing-board, and the
brass rim to the frame ; therefore those persons who possess a set
of drav/ing-boards may have them improved at a small expense.
The same objection that ajiplies to the frame of a drawingboard, applies equally to a T square made with a uooden blade
and fixed immovably to its stock; for if ever any injury happens
to the fiducial or drawmg edges, by a blow causing an indention,
or by the wood warping through a change of weather, it must
remain, because the blade being glued fast to the stock, does
not admit of being corrected without considerable difficulty.
The square which I have the honour to present, is so constructed as to permit the blade to be withdrawn from the stock,
for the purpose of <orrection, should any accident occur to it;
and the same means which permit the blade to be removed for
the purpose of correction and adjustment, enable the draughtsman to use it as a bevil at any angle, where it may be fixed by a

clamp and thumb screw.
Should objection be formed to the weight of this invention,
I beg leave to state that the same may be made in ebony or box
wood,
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it as light as a common square. The
blade may be very easily set to a right angle by making it coincide with a line drawn on the arc for that purpose, where it may
be fixed by the clamp.

wood, which would render

Should any doubt arise as to the use of this improvement, I
be happy to attend a Committee of the Society, to explain
the difficulties that have given birth to it.
shall

I

am, sir.
Your most obedient servant.

No. 11, Gee-street, Clarendon-square.

To

a Taylor, M.D.

Edmund TurRELL.

Sec.

Reference to the Engraving of

Mr

.

Turrell's

T

Square.

shows a view of a T square with an adjusting blade consequently it can be set to any angle and fixed to
the arc G, by the thumb-screw D.
Fig. 3, represents a section of fig. 2, in which the action of
the thumb-screw D, and the clamp E, may be more distinctly
seen, as likewise the screw F, upon which the blade turns as a
Fig. 2, (Plate

I.)

:

centre.

The screw F being withdrawn, permits
out,

and the edges repaired,

if

the blade to be taken
they should receive any injury from

The arc G, being divided into degrees, permits the blade to be placed at any angle where it may be fixed
by the thumb-screw D.
wear or accident.
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L HE

reason

under the

.

to

By

A/r.

Essay

Matthew Allen *.

I.

why I have included the views noticed in Essay I.
Chemical Philosophy, is not alone that the

title

consideration of electricity, galvanism, caloric, light, &c. are at
present more particularly investigated by the chemical philosopher, but also because I believe the word chemistry had originally
the most extensive meaning. The ancients considered heat and
flame as the most prominent features in the operations of a

power, on which every motion, change, and phaenomenon depended; and hence it received innumerable names, all expressive of
• Mr. Allen's First Essay appeared in our number for Feb. last (vol. xlix.
), and we expected before this time to have laid the continuation before our readers.
With the present communication we have received a
letter from the author, which gives but too distressing a reason (a familybereavement) for the delay in sending, the promised Essays Essays which,
from the one already before the public, and that introduced in our present
Number, we have every rea.<!on to think, will not only amuse but afford sop. 81

—

lid infiti-ttction.

H

3

heat
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heat or flame, separately or combined. In this way all descriptive
names are given ; and the reason this power has had such an infinite number applied to it, is, that as one grand cause produces
all the infinity of eft'ects in nature, the mind of man has been
directed to one part of its operations at one period of the world,
It was in this way that
to another part at some other time.
the word attraction was introduced, and has been more particularly adopted in modern times, because the mind was directed
to Newton's theory of planetary motions, as well as to that of
chemical affinity:
it is from these causes there appears, on a superficial view, so nmch contradiction in the different systems that
have prevailed in the world. This contradiction, however, arises
not so much from direct and absolute error, as from the divisions
it is from dividing that
and separations of that which is true
which ought to be joined together j from some men at one period directing their attention to one part of the operations of
this power in particular, while others at another time have had
This has tended
their thoughts directed to an opposite point.
not merely to the exclusion of a comprehensive view of the whole,
but each of these parts has been and still is carried by both
Such must for ever remain the
])arties to the utmost extreme.

and

—

:

—

and of every other subject, so long as terms which
were originally descriptive of some partial and particular effect
or peculiarity continue to be applied to a whole of which they
form only a part for though these terms may at first be received
as descrijjtive, they are soon considered as expressive of the nature
and essence of the power, &:c. of which they are thus arbitrarily
adopted as signs. Newton saw this in adopting the word attraction, and which has, notwithstanding his anxiety to guard
others against it, become its present meaning in the common
acceptation of the word. It is from considerations of this nature
that I have preferred the terms " The Grand Agent," '* The
fate of science

:

Grand Power,&c." The proofs why I conceive the word Chemistry had originally been applied in the same way, are not
merely that such words as chamiah, shaniah, lar,ia,Jiamma, and
an immense number of other words, all expressive of heat and
have such
flame, singly or jointly, throughout Asia and Europe,
a striking resemblance to each other, and in fact identity, considering the different shades of pronunciation produced by sub-

—

—

stituting the letters s, c, g, k, cli, sh, w, v, p,f, ^, &c. for each
other ; but several other considerations are connected with their

views of the subject, and their notions of the general principles
I am aware of this view differing in some measure
of science.
from that given in Dr. Thomson's History of Chemistry (last
edition of his System), and any hitherto adopted. I have not ventured to state

this,

however, without grounds, and grounds so
extensive
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extensive that it would be utterly impossible to state them in
To trace the connexion of words with each other,
this place.
connected
their relation to science and mythology, and all this
too important, and
v\'ith the men of ancient times, is too alluring,

—

too mighty a subject to enter upon lightly at any moment and
1 say this for the sake of asserting, that what I
in any place.
have said about others, or about names and definitions,has arisen
from feelings and motives very different from that of the vain,
flippant, carping, fastidious and wanton spirit of criticism, than
which nothing can be more contemptible ; but from a conviction
that no man has a right to control or withstand that of truth.
In the mean time I shall only remark on this subject, that I conceive the Arabians, gathering their notions from Eastern parts
of the world, were led to believe that, as the power expressed by
the word c/iamiah (to burn) was that which pervaded Nature
and produced all its transformations, they could, by discovering
they
its secret principles of operation, perform any transmutation
chose and hence they called it, by way of distinction, akhamiah.
Indeed, in the present day, notwithstanding the partial definition given of this science, and its affected separation from other
branches of natural knowledge, every description we have of its
powers, its objects, and its applications, describes it not as an insulated portion of human knowledge, but as that, the professed
object of which is to remove the veil from the face of Nature; to
exhibit the nature, properties, and changes of matter; and to
make us acciuainted with that wonderful power which produces
Here is the centre
them. Here are the elements of science
;

!

and circumference of a mighty

circle

wherein

all

science

is

in-

cluded.

Essay II.
come now to the second division of our subject, that of Attractive Agencies; a name which I have chosen, and under
which I class Electricity, Galvanism, Magnetism, Caloric
and Light ; because, should it in the mean time be objected,
that they are not mere effects and ph<enomeiia, as I conceive
I

they are, arising from the operations of one power on matter
and placed in all possible circumstances ; it
will nevertheless be admitted, that they are powers so different
to those things commonly called substances; so highly attenuvariously modified,

so universally diffused, of such essential importance in
nature, and so invariably and intimately connected with all the
jihfenomena of that power we have hitherto called Attraction,
that I think the name Attractive Agencies will apply better
ated,

than any one yet given them, not only as being more apposite to
uiv views of their powers and science, but even considered as
secondary
H4

1
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secondary causes altogether unconnected with that power. Besides, in either Ught, the present state of science, and our acquaintance with these agencies in particular, render it necessary

them a separate and distinct consideration ; and in fact,
the consideration of these wonderful phaenometia,
of electricity,
of galvanism,— of magnetism,
of caloric, and of light, are
incomparably the most interesting, entertaining and brilliant
parts of the subject.
I need not defend the propriety of this generic term, which
I have for the present adopted*
the reader will be convinced
it is the best I could have chosen, in connexion with attraction
j
the one caimot be altered without changing the other.
Nor is
it necessary to halt, in order to point out the defective and illassorted terms of imponderable substances, or immaterial substances, or impalpable substances, or ethereal matter, or radiant
matter, and a variety of other terms which dissatisfaction and
difficulty have given them.
Innutneralde facts prove that these Attractive Agencies are
to give

—

—

—
:

—

connected with attraction in the operations of nature, and so
cannot be discerned to precede or follow each
other J and I deny (and shall afterwards prove) that they can be
procured separately and isolated.
It is from a complete conviction of these facts, that I shall, to avoid repetition, and when
speaking in a more general manner, class them together under
closely that they

—

—

the terms, The grand agent,
Attractive agencies,
The principle or poiuer of' nature, &c.
In my opinion, there are no changes in nature or art, no action,
movement or operation, however slight or however produced, in
which they may not be detected, in whatever light the reader

may view them. Whether as primary effects of distinct powers,
or as agents, obeying and observing the laws of that power on
which every thing depends, the name Attractive Agencies
will apply.
By considerations which will be gradually unfolded
as I proceed in these Essays (which I hope to do monthly), I have

—

been led to a decided conviction a conviction so strong that I
know not what further proof could increase it that electricitv,
caloric and light are merely effects and phaenomena arising from
the nature of the substances on which, and the circumstances in
which, the properties and energetic actions of one power are exerted and ajjplied
that changes and phaenomena differ not in
kind, but in degree ; not in the power producing them, but in
the nature and circumstances of its actions
But of this in its
;

—

—

:

—

proper place.
In every system of chemistry, the intimate connexion of ca* See Appendix to Essay
1 conceive this

term

I.

above, from whence

it

will

be evident that

objectioniible, &c.

loric

.

On
loric

and light

differences have been

more

distinctly

Even since some apparent
marked, not only has this

union been remarked, but also of both with

way," says a celebrated author, " that
in this than

we

comprehend."

121

Cliemical Pliilo<iophy

constantly remarked.

is

electricity,

indicates there

"

is

in

a

more

yet understand, or shall perhaps be ever able to
of attraction
If then the essence of attraction

—

—

placed beyond the reach of human sagacity, so
perhaps the most accurate conception we shall ever obtain of the
phcenomena of electricity, caloric, and light, &c. may be incomplete; yet I conceive that we may approach very near to that of
I say so; not without being
accurate conceptions upon them.
aware of this grand and dangerous error ; that whenever we attempt, on any subject, more than we ought, it only leads us into
fruitless controversy and confusion, so dangerous and so fatal to
man on every subject. Though there remains much of science
to be discovered, there are limits we cannot pass; and nothing is
more important than to know the limits which are assigned to
in the abstract

is

each of us.

The name

me, however, more
must allow, they are

attractive agencies appears to

applicable to those changes of which,

all

the cause which produces them, or inseparably connected
with that which does produce them, and therefore more descriptive of the nature of their powers than any thing thai we can

eitlier

say upon them.

Our acquaintance with the gases, and our means of exciting
the grand power of nature in the varied forms of electricity and
galvanism, may be considered as the most astonishing proof of the
highly advanced stage and state of the world.
To become familiar and conversant with things not palpable to any of our senses
in their ordinary state of existence, could never have entered
into the cold calculations of reason ; nor can reason, proud as
she is, calculate the number or measure the extent of those discoveries and improvements that may yet meet u^^s we advance
in our future progress
it is more than her province to say. Here
you may hope, but there you shall despair.

—

We
I

come now

have given the

to the third division of our subject,

nameof Passivk Substances, which

to

which

arc those

things or constituents of matter acted upon by ATXRACTrox or
ATTRACTIVK AGENCiJiS ; and I divide them into solids, fluids,
and GASES.
place passive substances in this situation in
I
this

arrangement, and give them

owe

this appellation,

because

I

con-

and the
effects which it produces.
Without such a power and the
agencies it exerts in the creation, where would be our world, or
any other ? Where would be the grand scenes that creation now
ceive they

their subdivisions solely to this power,

presents
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presents to our view ? or rather, To whom would they be presented ? Where would be the order or harmony, the beauty and
life of this magnificent display? Where the powers of contemplation

and enjoyment

?

have any need to take up our time with
proving the s\ipcriority of this term over such as
" material substances," " ponderable substances," " inert substances," " vis
hiertice^, &c. Sec."
Passive substances, with their Eubdivisions of souDS, liquids,
and GASES included, have this general definition, "Every thing
which occupies space." Now we can form no conception of
any thing which does not occupy space
to occupy no space, is
to have no existence.
This definition therefore is improper ; because it either intimates an impossibility, or must include every
thing, even infinitude itself, and of course electricity, galvanism,
caloric and light.
I propose this slight addition, which removes
these objections and qualifies it, ^^ Every thing which occupies a
dejinahle space."
This is the general definition for passive substances, including'sohds, liquids, and gases.
I shall now offer
particular definitions to mark and distinguish them from each
other; which lias not hitherto been done, as far as I know, with
that correctness or peculiarly appropriate description which descarcely think

I

I

—

:

—

finition requires.

Solids have little or no tenuity and freedom of motion in
and they differ from each other in weight, in hard-

their parts

;

ness, in transparency, in form,

Fluids

and

in colour.

more

tenuity and freedom of motion in their
parts; and they differ from each other in density, in colour, opa-

possess

and transparency.
possess most tenuity and freedom of motion in their
parts; they are also particularly distinguished by compressibility
and expansibility ; and they differ from each other in weight,
colour, and trq^isparency.
city,

Gases
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Exar)iination of some Suhstances used in Cey-

lon as Remedies against the Bites of veiiomous Ssj-pents.

By

John Davy, M.D. F.R.S.f
J.T

is

well

known

that certain substances or preparations are used

snake charmers, for curing
the bites of venomous snakes.
As some confidence has been
placed ill these nostrums, not only by the Indians but by some
of the European settlers, it was interesting to ascertain whether
any real virtue belonged to them. This objec»; has been underin India by the native empirics or

* See

first

Essay on

Vind'icia''Antlqjicc.

—

ClassicaJ. Journal,

t Commuiiicdtcd by SiiH, Davy.
taken

;
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Ceylon ; and he
taken by Dr. Davy, who at present resides in
(of which an absresearches
his
of
result
the
has communicated
tract

liere given) to the Asiatic

is

Society of Calcutta.

exammed,
stones as they are called, whicii Dr. Davy
One by minute analysis was found to be
three kinds.

The snake

were of
lime coloured
merely calcined lone ; another was carbonate of
Ot these,
by vegetable mailer; the third was a bezoar stone.
applied to the
the two first had some adhesive powers when
tongue; but the last had no such power.
use whatever as
Dr. Daw decides that these stones are of no
serpents j and
of
bites
the
by
produced
applied to the wounds
Nature, or to
he refers the pretended cures produced by them to
wounds prothe circumstance that they have been applied to
venomous.
are
not
which
duced by snakes
has exOf eleven different species of snakes which the author
to be poisonamined, all of which were believed by the natives
and the bites
so
ous. Dr. Davy found only three to be really
only are
Folonga)
the
and
capello
di
Cohia
(the
of two of these
;

mortal, and that under very peculiar circumstances.
the behet
Dr. Davy concludes by stating, that the sooner
is lost in apsnake stones is exploded the better, as much time

m

lost which might
plying imaginary remedies, and some lives are
which might
have been saved, and much suffering occasioned
have been prevented by eflicient means of cure.
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the Case of

Miss M'AvoY.

Egerton Smith

Mr.

E.

Smith having been

By Mr.

*.

referred to by Dr.

Renwick, the

the host of
advocate of Miss M'Avov's pretensions, as one of
it necestestimony in their favour, that gentleman has deemed
to enter into some
sary, through the medium of the public press,
The following remarks extracted
explanation on the subject.
attention.
last letter will be found not undeserving of

from

his

is not blind, the simher sight may not be so much
book
more acute than that of others, as to enable her to read a
can
eyes
ordinary
that
light
little
so
is
there
when
of small print,
barely discern the leaves of the book ?
" Experiments, which I have recently witnessed, have proved,
of a very
that one person, when stationed at the furthest corner
by the
long room, could read a book, of moderately small print,
the room
light of a single candle placed in the opposite corner of
out the
whilst some others of the company could barely make

" Under

the supposition that

ple question will

MissM'Avoy

be— whether

•

From

the Liverpool Mercury.

print
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print at only one-sixth part of that distance from the light.
Here, then, in a small party, indiscriminately assembled, it ii
shown, that one individual could discern an object by means ol
tlie light which was necessary to enable
another to see the same object.
This experiment was necessarily
limited, by the dimensions of the apartment but, I am inclined
to believe, that the same gentleman would have succeeded in
reading at ten times the distance from the candle at which I
found it necessary to station myself for the same purpose : or,
in other words, he could have read the print alluded to, when it
was illumined by the one-hundredth part only of that hght which
I required to enable me to peruse the same print.
" I have now before me a very extensive and most singular
work, called Wonders of the Little PVor Id, which, contains about
700 pages, and abounds with cases as marvellous as that of Miss
M'Avoy. As I have little faith in this apocryphal folio of Wanley ,it would be unfair, in me, to adduce instances from his work j
or I could tell of one sharp-sighted fellow, who could ' see and
discern out right 135 miles;'
of another, named Julianus, a
monk, that, ' for the space of seventy years, never lishted uor
had a candle ; who nevertheless was used to read books throughout in the darkness of the night ;'
and of a third, who, when
he was young, used, in the night-time, to * compose very elegant verses, and write them down exactly by the light which
I know nothing on record resemissued out of his own eyes.'
bling the last feat, except it be in the memoirs of Munchausen,
where we read, that the hero having lost his flint, placed his
head immediately above the pan of his fowling-piece, and, giving
himseU" a smart blow, made his 'eye strike fire,' and thus ignited the powder.
" To return to the subject, however, and to be serious: It is of
some consequence, in the investigation of the case of Miss M'Avoy,
to pay attention to the wonderful diversity which prevails in the
powers of the visual organs ; and I cannot refrain from transcribing the following curious circumstance, which has recently
appeared in the public journals.
" ' In the conversation between some English gentleman and
Bonaparte, at St. Helena; the former speaking of the Cossacks,
the
Napoleon said, that ' they resembled the Bedouin Arabs

one-thirty-sixth part of

—

:

—

—

—

gift

m

of vision

:

so great in this respect

was the

faculty ot the

Be-

douins, that, when in Egypt, upon an occasion when he wished,
by means of his telescope, to observe a body of men that appeared iti the horizon, he had scarcely levelled his glass, when a
Bedouin, near him, recognised with his naked eye another Be-

douin, and described his dress, &;c. so as to distinguish the tribe
to which he belonged.'

« Now,
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much more rational, as well as philosophical,
M'Avoy possesses visual powers of an extraordiuarv description, than that she is gifted with a new or sixth
sense, unknown in the animal ceconomy; particularly, when so
many notorious facts militate against the latter supposition?
Some of the prominent suspicious circumstances, connected with
Now,

*'

is it

not

to conclude that Miss

were first stated in my letter to Dr. Renwick : and,
together with many more stubborn facts, were afterwards treated
at considerable length, and with much perspicuity, by Mr. Sandars in his pamphlet on the subject.
In consequence of these
awkward disclosures, many persons, who had previouslv yielded

this case,

the most implicit assent to all the wonders related of the young
lady, have wholly, or partially, recanted; and, if I may be allowed a homely phrase, have been anxious to ' Lack out ' with
the best possible grace.
For my own part, my faith, even at its
crisis, was so very limited in degree, and of such transient duration, that

I

should not

confession of

full

"

feel

its rise,

the slightest hesitation in

making a

progress, and decline.

introduced to Miss M'Avoy by Dr, Renwick, a genI entertained a respect and esteem, which has
not suffered the slightest abatement by any subsequent event:
for 1 must confess, that I am wholly lit a loss to understand,
why a mere difference of opinion, upon a speculative point,
should be allowed to disturb tiie social feeling that ))reviously
existed between individuals whose motives are undoubtedly above
all suspicion, and can only be referred to a regard for the truth
;
however they may differ as to the best means of attaining theic

was

I

tleman

whom

—

however opposed may be the conclusions
a different view of the same case.
was assured by Dr. Renwick that Miss M'Avoy was actuallv

coniTiion

object,

or

may draw from

they

"

first

for

1

a circumstance, which, as it would have been presumptuous
have denied it, from my entire ignorance of such a subject, obtained my ready belief. So long, therefore, as she confined
the display of her talents to discovering the words of a printed
book, or the shades of cloths, I experienced less hesitation tha!)
blind
in

;

me

to

was possible that she did possess the
I then thought, and I am still
of the same opinion, that there is nothing revolting to analo.o-y
or common sense in the recognition of such a faculty, however
surprise in the belief that

it

faculty of touch to ttiat degree.

rare

"

its

possession

may

be.

most certain, for instance, that there is a most Jtiaterial
difference between the black ink with which I now write, and
the white paper upon which
am writing. The printing ink
used for books differs still more from the paper upon whicli such
book is printed) ar.d, from its lubricous natin(>. must present less
It is

1

asperity

1
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asperity to

the touch than the paper.

M' Avoy.
The

simple question,

whether this essential and substantial difference, the
existence of which none will pretend to deny, is palpable to, or
therefore,

is,

cognizable by, the

"

human

touch

?

upon the assurance of her professional attendants, that Miss M'y\voy was blind; and having seen her exhibit her surprising feats, when she was so completely bandaged,
that her eves, had they been of the most perfect nature, could
I found it imnot, as I then llmu^lit, have been of any avail
possible to withhold my belief, that she enjoyed some superior
organs of touch, by which she was enabled to decipher the words
of a printed book, and to ascertain various shades of cloth particularly as the latter power has been admitted in the cases of
Implicitly relying

;

—

;

The subpersons who have been unquestionably blind.
sequent pretensions of the young lady, when she began to tell the
time of the day by feeling at the watch-glass, and to identify
passengers in the street by applying her fingers to the windowso much at variance with
glass, were so extremely prepo>>terous
that I could not afterwards regard the
the attributes of touch
whole performance in any other light than that of a clever deception, in which, as I expressed myself in my first letter, ' the
eye was, in some way or other, concerned.'
" Those persons who have been, or still continue to be, thorough
believers in the faculty of Miss M'Avoy, either refer the phenomenon to the class of miracles, or rest their faith upon one of
two data, neither of which has been proved, and both of which
They take it for granted, in
are strongly presumed to be false.
the first instance, that she is actually blind; and, in the next
place, they assume, that, if this was not the case, she has, during the experiments, been so completely blind-folded, by the
application of bandages, gogglers, gold-beaters' skin, and other
means, as to render all access of light to her eyes absolutely imMr. Dale, who is a most complete ultra-M'Avite, and
possible.
who has designated her power the ' culicular faculty ,' boldly
maintains both these positions ; and as he is the latest as well
as the most devoted champion of the transparent theory, I shall
' Upon inspectquote the following passages from a letter of his
ing her eyes, with that attention which her case demanded, I felt
Soon afassured, that the visual power was completely gone.'
ter which, speaking of the gogglers used, he adds, ' these I examined, prior to their being applied ; and, after they were firmly
fixed, I was thoroughly satisfied, that even although she had actually been in possession of the full and proper use of her eyes,
those organs could not possibly avail her, in attempting, whils

many

—

—

—

:

—

thus hood-winked, to ascertain colours.'

"

I

have
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"I

have said, that neither of these data, so boldly adopted by
others, have been estal)lished by such proofs
as a reasonable man has a right to demand, before he yields his
assent to a phaenonienon wiiich violates all tiie known laws of
It is notorious that many eminent pronature and philosophy.
fessional men have declared that she is not lilind ; and there
are very strong grounds for believing that, whenever the bandages, gogglers, &c. have been properly applied, the young lady
has not been able to exhibit her ' cuiiailar poivcrs;' and has
been ' deserted by the faculty.' We have the testimony of Mr.
Sandars corroborated by most respectable witni^'sses, to show that
other persons have been able to read, ascertain colours, and the
hour by the watch, with precisely the same apparatus applied to
their eyes as had been used by Miss M'Avoy: and I have found
to my great surprise, that it is scarcely possiijje by means of a
silk handkerchief, or shawl, to blindfold some persons; probably
owing to the prominence of the nose, the flatness of the cheek?,
or some peculiar conformation of the face,
a circumstance
which I do not pretend to explain, although it has certainly astonished me ; because a simple bandage formed by a silk handkerchief places me in a state of utter darkness.
''As the blindness of Miss M'Avoy is denied by medical men,
who ought to be the most competent judges of the fact, and
as all the ordinary modes of blindfolding her have been pronounced to be imperfect, or liable to suspicion, it would naturally tend to set the matter completely at rest, if some test
could be proposed, which, whilst it would impose no restraint
upon the lady incom|)atible with her own theory, if I mav so call
it, would either silence her pretensions at once, or for ever put an
end to the objections of the most (|ueruloiis scepticism.
Such a
test I conceive to be extremely simple; and I shall evince the
sincerity of my own convictions upon the subject, by committing
myself entirely to the issue of the trial I am about to propose.
" It has been repeatedly observed, that when any obstacle has
been interposed between the subject of her examination and her
face, she has uniformly failed of success: and she accounts for
this, by stating, that it is necessary that there should be an ' uninterrupted communication between her hands and the breath oi
her mouth, or nostrils.'
Now, although this is considered by
many as a mere subterfiige, I will, for tiie sake of argument, admit that it is really indispensal)Ie to her performance ; and shall
proceed to propose the test to which I have alluded.
A mask
shall be provided, to cover the whole face, and pass under the
CHIN, which latter circumstance is essential, in mv view of
the subject, as it will prevent the possibility of any light passing
ID the direction suspected by many persons,

Mr. Dale and many

—

—

—

—

"The

i
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The mask, of which a rough outline is annexed,
contains no aperture for the eyes ; and the only
passage for breathing is through the curved
TUBE, which, whilst it freely admits the breath of
the mouth and iiostrils, prevents the possibility
of the access of light to the eyes, as light proThe object of her
ceeds in straight lines only.
examination may be stationed near the bell-mouth of this curved
tuhe, where, whilst she is exercising the ' cut'icular acidly^'
she may Ireuihe freely upon her hands; so that she will here
have every condition for which she herself stipulates.
*'

f

"

she will consent to abide by the test of such a mask as this,
remove all suspicion that she accomplishes her purpose by
means of a small portion of light, which finds its way under the
ordinary bandages, as I have seen most unquestionably proved to
be practicable, in the persons of others, who have succeeded in
reading, &c. when their eyes appeared to have been most completely blindfolded; although they were mere novices, unpractised in such manoeuvres, and made no pretensions to the ' cuIf

will

jt

ticuhtr f/iculty

"

I

that

I

.'

I have proposed,
hereby pledge myself to pay twenty guineas to the Treasurer of the Blind Asylum, if Miss M'Avoy, with such a mask
on, can read a single line of moderately sized print, or writing,
and ascertain, correctly, the shades of half a dozen pieces of
coloured glass: the experiments to be conducted by a committee
of three, of whom Dr. Renwick may be one ; the ptiiers to be
appointed by myself.
*' In order that the funds of the excellent charity just named
may be benefited by the experiment at all events, it is to be.
hoped that some of the advocates for the ' cut'icular faculty'
will have sufficient confidence in their cause, to enter into an engagement to forfeit a similar jum, should the experiment fail on
the part of the lady.
" If this challenge should I)e accepted, I will provide tlie mask;
and should my conjecture prove unfounded, I shall consent to do
penance, if required, in a white sheet, with a lighted taper in
my hand, and, in that situation, to read a formal recantation of
my heresy, as humble and humiliating as the most sanguine enthusiast in the cause can dictate.

feel so

confident of the efficacy of the test

—

" Yours

respectfully,

" Egerton Smith."
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—deaf, dumlf and Hind*.

XXIII. Case of an American Girl

Xf

proofs of vigorous intellect in the deaf

and dumb are admi-

how much more wonderful are evidences of a similar nain persons who suffer the additional misfortune of being

rable,

ture

blind

heard a benevolent lady mention the name of Julia Brace, a
about eleven years old, living in the vicinity of Hartford, who
is afflicted with the triple calamity of blindness, deafness, and
dumbness, having lost the senses of sight and hearing, by the
violence of a typhus fever, at the age of four years.
On visiting
her myself, I learned that the extreme poverty and the obscurity
of her parents have prevented her from being known or particularly noticed, except by the charitable ladies of the town, and
a few gentlemen, who have been induced by motives of curiosity
to examine her conduct.
The following facts and little anecdotes I relate for your amusement.
Her form and features are regular and well proportioned.
Her temper is mild and affectionate. She is much attached to
her infant sister, often passes her hand over the mouth and eyesf
of the child, in order to ascertain whether it is crying, and soothes
its little distresses with all the assiduity and success of a talkative
or musical nurse.
All objects which she can readily handle, she
applies to her lips, and rarely fails of determining their character.
If any thing is too large for examination in this way, she makes
her fingers the interpreters of the texture and properties, and is
seldom mistaken. She will beat apples or other fruit from the
tree, and select the best with as much judgement as if she possessed the faculty of sight.
She often wanders in the field, and
gathers flowers, to which she is directed by the pleasantness of
their odour.
Her sense of smelling is remarkably exquisite, and
appears to be an assistant guide with her fingers and lips.
A gentleman one day gave her a small fan. She inquired of her
lips what it was ; and on being informed, returned it to the gentleman's pocket. The mother observed, that Julia already possessed one fan : she probably thought that another would be
superfluous.
The gentleman gave the same fan to a neighbouring girl, whom Julia was in the habit of visiting.
She went a
few days after, to visit her companion, whose toys she passed
under the review of her fingers and lips; and among other things,
the fan, the identity of which she instantly discovered, and again
restored to the pocket of the gentleman, who happened to be
I

girl

present.
• From the Boston Intelligencer.
t Probably to discover whether the
tears

tnouth be distorted, or there are any

on the cheek.

Vol. 51.

No. 238. Ft&. 1818.
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and admires mantle-piece ornaments, and never
breaks or injures the most brittle furniture, even in a strange
room.
She is obedient as other children in general. The jar of her
mother's foot upon the floor effectually prevents the commission
of a fault ; but she easilv distinguishes the stamping of one of
feels

the children from that of her mother, and obeys or not, as she
pleases.

Her parents, as you may well suppose, have not been able to
indulge her in dress ; but when she receives articles of clothing
or ornaments as presents, she is highly gratified to find that they
resemble in form and fashion those of her plavmate.
She has,
as you perceive, a spice of female vanity
At a tea*table, she
behaves with more gentility than many a miss who has the benefit of eyes, by which to adjust her motions and attitudes.
A gentleman once made several experiments with a view to
satisfy himself whether she really had the discernment which
she was reported to possess.
Among other arts for effecting his
olrject, he pretended to carry away her infant sister.
She immediately detected the cheat, by ascertaining that his umbrella
remained upon the table. She then went out of the door, and
picked the head of a large thistle in full bloom, brought it in,
smelling of it as she came, and offered it to the gentleman, apparently as a nosegay.
He reached out his hand ; but, instead
o*" giving it, she archly pricked his hand, by way of retort for his
!

freedom in testing her sagacity.

XXIV.

On

a Plan for properly observing Fire-Ball Meteors.

By H. Clauke, LL.D.
To Mr.

Tilloch.

— As

Sir,
your correspondent J. A. (Dec. 1S17, p. 469) seem?
very jnstly desirous of a plan for properly observing the fire-ball
meteors, it is presumed that this gentleman may not be apprised
of that which was

recommended and transmitted,

as a circular,

to the scientific public by the late Astronomer Royal Dr.

kelyne,

paper

now upwards

still

in

rarely to be

my

of thirty years ago.

possession, and which

N. Mas-

a copy of this

at this time,

I

believe,

have no doubt but its insertion (whenyour valuable Magazine, will meet with ge-

met with,

ever convenient) in

is

Having

I

neral approbation.

As a remark, however, on the Rev. Doctor's plan, it may not
be superfluous to add, that whoever compares it Avith the accounts* we find t}{ the general appearances of these phaenomena,
which are copiously given in the French Philor,cphical Memoirs,
aud

—
On

a
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in the Transactions of our own Royal Societj', (or, see Dr.
Charles Hutton's Diet. Fire Ball.) will immediately perceive
that a very material article is omitted therein ; and, indeed, one
of the most essential for obtaining by induction a satisfactory
theory of these meteors; which is, at the time of observation to
connect therewith
the known local peculiarities of the station
or point of view respecting atmospherical pressure, refractions,
&."<.
the thermometric and hygrometric affections, and particularly the magnetic and electric indications at the same time.
From this combination it may be then possible to form a general
deduction upon true geological principles, and obviously resulting from well-known natural causes.
I am, sir, yours, &c.

and

—

—

H. ClaRKE.

Islington, Jan. 7, 1818.

A

ol'serving the Meteors called Fire-halls. By Nevil
Maskelwne, D.D.F.R.S. and Astronomer Royal.

Plan for

Five meteors, of the kind which from their appearance are
generally called fire-balls, have been seen of late, in the space of

a few weeks, viz. on August 18, Sept. 2(J, October 4th, I9th, aad
29th, which seems to indicate that they appear more frequently
than is commonly imagined.
The curious and extraordinary appearances whicii they exhibited, show them to be deserving
more attention than lias been hitherto given them. For want of
a series of proper observation';, little progress lias been made towards accounting for their phcenomena. Tlie greater part of
those who have seen them, not being j)reviousIy acquainted with
the circumstances they ought to attend to, have made observations too imperfect to answer t'.iat purpose.
It is therefore to be
wished that all persons who may happen to see a meteor, would
attend to the following particulars, and set down their remarks
ae soon as they can after thev see it, while the impression made
by the meteor is full and fresh in their nieinory, before it is vi'iated by their own after-thouehts, or the accounts received from
iithcr observers.
Such after-tlioughts may be of great use but
iljeir own genuine original observations are cliieilv to be wished
tor by any one wiio is to calculate the tract of the meteor.
Tlie particulars to be attended to are these
1st. The precise tintc of its ajjpearance.
2d. Its apparent altitudes and bearings at its first appearance,
r.t its greatest elevation, at its bursting, and at its disappearance,
3d.
Its figure, and the diameter of the body when at the
greatest apparent altitude, compared with that of the sun or
rnoon at the same altitude ; the brightness and colours of its
light, and the degree of Illumination which it gave; and to make
1 2
a sketch
:

:
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a slietch or drawing of the appearances before and after it burst,
or any other of its appearances.
4th. Whether both the body and the tail burst; and how

many parts this bursting produced; and whether this happened
before or after it arrived at its greatest apparent altitude; the
length of the tail before the meteor liurst; and indeed every alteration of its length they observe; whether the meteor appeared very faint at first, and gradually grew brighter, or appeared
very bright at once ; and whether it was extinguished suddenly,
or by degrees.

5th.

How

long the appearance lasted.
or sounds (as of an explosion) was heard
some minutes after its disappearance, and how long, and from
what point of the compass they thought it came.
7th. The bearing and distance of the place of observation
from the nearest market-town tsliould !)e put down.
N.B. As sound moves only at the rate of thirteen miles in a minute, the observer should patiently wait for at least eight or ten
minutes, listening for the sound, for all meteors appear to be very
many miles indeed nearer to the observer than they really are.
6th.

Whether a sound

Remarks.
Curious persons may avail themselves of observations made
even by the most illiterate, by causing them to trace with a stick
the path which the meteor described in the heavens, according
to the best of their recollection. The observations would be better made, if you accompany the person to the very spot where
he saw the meteor, for there the neighbouring objects, such as

much assist his memory.
The apparent altitudes of the meteor are best foMnd by a quadrant (a common wooden one of three inches radius divided into
roads, houses, or trees, will

degrees will suffice) which the person should direct to the points
heavens where the meteor appeared to him, if he saw it,
or even to such points where the illiterate jjerson above mentioned pointed.
In like manner its bearings should be found by u
in the

compass.

To

how long the appearance lasted, he shonld trrice
path in the heavens with its proper velocity, while another
person observes the time by a watch or clock that shows seconds;
or by the number of swings of a temporary pendulum made by a
musket ball or any small weight suspended by a string of 39
inches long from the centre of the ball or weight, which will
swing seconds. Without some such method as this, they will be
apt to estimate the time much longer than it is.
It would be well if those persons who happen to see a meteor
would put down the time by their watch when it first appeared.
over

ascertain

its
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its greatest altitude, or burst, or disappeared, and again
they hear the souud ; and, as common watches are lliable
to vary much in a few hours, that they would, as soon after as
may be, find the error of their watch by comparing it with a good
regulator ; for, if the exact times could be Iiad at different places,
the absolute velocity of the meteor, the velocity of the sound
propagated to us from the higher regions of the atmosphere, and
the longitudes of places might be determined.
Even in cloudy weather it might be useful to note the times of
accidental explosions, or any unusual sounds heard, with the
points of the compass from which they are thought to come,
whether in tlie day or night, and of sudden illuminations of the

or was at

when

sky

in the night,

owing

as

they

to meteors, rjid

may prove

will serve

afterwards to have been
pur])oses above

some of the

mentioned.
Th.ese meteors generally leave a visible tract of faint light behind them, which gives time to observers to ascertain the path,
either by the stars near it, or the observations of altitudes and
bearings.
Meteors are sometimes seen in the day-light.
It may not be a;niss to apprize ol)servers, that estimations of
altitudes made without an instrument are very uncertain, owing
to the apparent figure of the sky being the segment of a sphere,
whose centre is greatly below the surface of the earth ; so that
persons will be apt to judge an object which is near the horizon
to be much higher than it is; at 2.i" of altitude, they may think it
at 45°; and to be in or near the zenith, when with an instrument
This points out the
it would be found 10 or 20 degrees from it.
necessity for observers to mention, whether they estimated their
altitudes, or observed them with an instrument.
Greenwich, Nov.

fi,

XXV.

A

N. M.

1783.
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containing an Account of that
Country, of the Zoology of the North, of the Shetland Isles,
and of tlic IVhale Fishery. By John Laing, Surgeon. 2d
Edition, r2mo, corrected and enlarged, pp. 165.

IN

Voyage

the

made

to

little

SpitzherQen,

volnme before

us,

we have an

interesting addition

which our knowledge
Mr. Laing
is as yet, comparatively speaking, but imperfect.
has been evidently a diligent and acute observer, and communicates the fruits of his observation in a simple and perspicuous
manner. The description which we subjoin of the Phocce class
of amphibious animals, all the accounts hitherto given of which
by voyagers and naturalists are extremely confused, may betaken
as a favourable specimen of the work.
to the natural history of regions of

13

"
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Pkocce * are the most numerous class of animals which
frequent Spitzbergen, where they are found in vdit numbers.
Though the specific characters of each particular tribe are distinctly marked, their general resemblancp is, upon the whole, so*
very striking, that the following observations may be applied to
them all indiscriminately. In the scale of nature, the Phocaa
hold an intermediate station between amphibia and perfect lish;
but nearer the latter than the former. The organization of other
amphibious animals, such as the beaver, castor, otter, &;c. fits
them better for living on the land than the water. In this genus
the contrary takes place.
The arms and legs of the Phocae (if
we may emj)lov these terms) are wholly enveloped in the flesh of
the animal, the hands and feet being alone protruded ; these too
are webbed, and are instruments evidently more calculated for
swimming than moving on land.
" This unaptness of organization is strongly displayed in the
painful motion of the animal, which, from the shortness of its
legs, has to rest at every step, on its belly, until it prepares for a
new advance. Its agility, considering these defects, is indeed astonishing, and is certainly the effect of great exertion.
" The eloquent and ingenious Buft'on was of opinion, that the
Phocae approached to fish by a still more decisive criterion.
* They are the only animals,' says he,
' who have the
foramen
ovale open, and who can therefore live without respiring, and to
whom water is as proper and suitable an element as air.' Theoretic views appear to have here led this excellent writer into an
error, as it is now well known that the Phocae cannot remain long
in the water without coming to the surface to breathe.
" The Phoca vitidina, by the English termed seal, and by the
French phoq^ie, is the most conmion species of those animals in
the North, and is dispersed with some variety throughout the rest
of the Ocean.
Its head is large and flat ; the teeth strong, and
so sharp, that I have s^en it bite in two the handspikes with
which the men were attempting to kill it; the tongue is forked ;
and it is well furnished with whiskers around the mouth ; has almost no external appearance of ears, but merely an aperture to
convey the sound to ihasensorium ; the eyes are small, and have
a haggard appearance ; the neck thickens as it approaches the
ihoulder, the thickest part of the animal ; from whence the body
gradually tapers in a cylindrical form, to the extremity, where
the hind legs are j)laced, between which is a very short tail; the
fore paws consist of five fingers, joined together by a membrane,
and furnished with very strong cylindrical nails; the hind paws
are formed in the same way, except that the fingers are longer
•

Under

this

general appellation

I

include the seal, walrus, or morse,

dugon, &c.

thaa
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than in the fore paws, and that the sliortest of them are in the
Tlie length
middle, and the longest on the outside of the [)aw.
of an ordinary full grown seal is about seven or eight feet; and
its thickness at the shoulder four or five. It is covered with short
coarse thick hair, which varies in its colour with the different ages
of the animal.
" The flesh of the seal is of a reddish colour, and is, by the
Onr sailors esteemed
Greenlanders, accounted excellent food.
the entrails of a young one which they dressed, as equal to those
of a Iiog-.
A seal will yield about twelve or fourteen gallons of
good oil ; their skins are very valuable, serving for covers to
trunks, vests, &c. and are now used to a very considerable extent
in the manufacture of shoes. The Greenlanders, who depend almost entirely for subsistence on this animal, make their bootT
and other articles of dress, as well as the inside of their huts, of
its

skin.

" The

and polygamous animal. It is never
from land, hut froq\ients the bays
and seas adjacent to the shore. It feeds promiscuously on most
sorts of small fish, hut chiefly on the spawn of the salmon.
" Fabricius differs l)oth from Buffon and Pennant in asserting,
that the seal brings forth but one at a time, while they maintain
that it brings forth two*.
At the time of parturition, it comes
on shore, and suckles its young there for aljout kIj: weeks l)efore
it takes them to the water, where it instructs them in swimming.
Though naturally timid, the female defends her young with great
boldness and spirit on other occasions they getierally place their
safety in flight ; but { have sometimes seen them throw back
stones and pieces of ice on the sailors who pursued them.
" Seals delight to lie upon the ice, or on the shore, exposed
to the sun f
they there sleep very jirofoundly, and fall an easy
prey to the sailors, who dispatch them by a blow on the nose.
" Their voice has been not unaptly compared by Buffon to the
l>arking of a hoarse dog; when attacked, they make a more doleseal is a gregarious

met with

at a great distance

;

;

ful

kind of noise.
Pliny expresslv states this animal to be of a docile and tract-

*'

is supported by the more enlarged exmodern times. The seal described by Dr. Parsons %
was taught to come out of his tub, and return to the water, at the
eommaiid of its keeper, to stretch out its neck to kiss him, and

able nature, and in this he

perience of

to perform several other motions.

"

Seals have a very delicate sense of hearing,

Perhaps Pliny has
Hist.

+

" Park

hit the truth,

and are very much

nmqmm gcmim phtres."

Nat.

lib. 9.

§ 13.
Stcrnunl sc sotimo diverscB in littorc PktjCCB. Gcorg.

X Pennant's Quadrupeds, vol.

ii.

p.
I

lib, 4.

272.

4

delighted
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delighted with music.
The captain's son, who was a good performer on the violin, never failed to have a numerous auditory,
when we were in the seas frequented by those animals ; and I
have seen them follow the ship for miles when any person was
playing on deck.
This fact was observed by the ancient poets *j

and

is

thus alluded to by Mr. Scott, in his recent
*

poem

:

Rude

Heiskar's seals, through surges dark.
Will long pursue the minstrers bark.'

'' These animals,
in swimming, constantly keep the head, and
often the whole body, as far as the shoulder, above the surface of
the water.
The first I saw was at a considerable distance, and

easily have been mistaken for a man, though it was much
a dog.
** Buffon has already remarked, that this animal had given a
foundation to the poetic fiction of the Nereids in anticjuity ; and
perhaps we may add, to the no less fictitious mermaids of modern

might
liker

times.
** The Arctic walrus, or Trichechus Rosmarus of Linnaeus, the
other great variety of the Phocae, frequents the bays and shores
of Spitzbergen in vast numbers, though they are not now found in
such quantities as when the Europeans first navigated these seas.
The walrus is considerably larger than the seal, being sometimes
found eighteen feet long, and twelve round, where thickest t»
Their characteristic diiference, however, consists in the walrus
having two very large tusks, or horns, like the elephants, proThese are sometimes found of an
jecting from his upper jaw.

extraordinary size, from two to three feet in length, and weighing
twenty pounds. The tusks of the Spitzbergen walrus seldom attain this size, because there the animal is generally killed before
attaining its full growth.
It is only on the northern coast of Asiatic Russia, or where they are not molested by hunters, that such
tusks are found.
*' With the exception of the tusks, the form of the walrus does
not differ materially from that of the seal.
Head round, with a
short nose; mouth small, with strong bristles; small red ejes;
short neck; colour variable; rest of the body similar to the seal;
but its toes, especially in the hind feet, are much stronger.
*' The walrus is monogamous, but in other respects its habits
are nearly the same with those of the seal.
It brings forth its
young in the same manner, ])reys on the same kinds of fish, and,
like the seal, ascends the ice,

(more rarciv the land,) to bask

in

the sun.
*'

The

a ton of

is a very valuable animal, yielding frequently half
The tusks
equally valuable with that of the whale.

walrus
oil,

* Apol Rhod.

lib. 1

.

Gaudebant carmine Phocce,
thirteen feet long and seven round.

Vol. Flac. lib. 5. lin. 440.

t The largest we caught, was only

are
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are said to be more valuable than those of the elephant, as being
more compact and hard, and consequently taking a finer polish:

the skin, which is nearly an inch thick, is used to cover the masts
or yards of ships, where tliey cross each other, to prevent their
It was formerly cut into ropes;
being injured by the frictica.
and IBuffon mentions its being used at Paris in the springs of car-

•

riages.
'* The walrus becomes very furious when attacked, and the
whole herd join to revenge any injury an individual may have reIf wounded in the water, they will sometimes surround
ceived.
the boat, and attempt to sink her, by striking their tusks against
her sides and bottom."

The first Centenanj of a Series of concise and vseful Tables of
complete Decimal Quotients: To which is added, a Tabular
Series, ivith the

Equivalent Vulgar Fractions prefixed.

By

Henry Goodwyn. pp.31.
The author of this elaborate work, the ingenuity and accuracy of which cannot be too highly praised, remarks in illustration of the conciseness with which the Tables have been made up,
that if the quotients arising from ea:h divisor and dividend had
been exhibited, they would, as ascertained by a well known
arithmetical process, have amounted for this centenary to
100 X 101 -r- 2-\
or

v=5050;

X 50
)
whole number of entered quotients
101

is only 1522, so
whereas, the
This very consithat there is an apparent deficiency of 352S.
derable diminution arises, in the first place, from expunging
under each particular divisor such of its appropriate dividends as
and, in the second place, from the mode
are not prime to it ;
in which the dividends are disposed in the tables. " The usefulness of such tables," adds the author, " will be obvious to all who
are in the haijit of applying decimals to the purposes of the arts,

—

sciences, or mercantile concerns."

should be inferred, from the appearance of this work
when a bill is under the consideration of Parliament for
the cqii;dization of the weights and measures of the kingdom,
that tiie author is an advocate for a decimal division, he states
his opinion to be
that for common use the standards of both
•should be derived from 2 and its powers ; and where any intervening weights or measures are necessary, that they should be
expressed by products pf that number.
It is shown in various
parts of the work, that when the divisor is 2, or a power of 2,
Lest

it

at a time

—

the decimal i|uotients uniformly terminate, or are perfect.

—

The

powers and when the
divisor is a product of 2 or of a power of 2, by 5, or by a power
of 5.
While, therefore, the even number 2 and its powers seem

same

is

the case also with 5 and

its

preferable

188

Kulicfi respecting

New

Booki,

;
5 and some of its
multiples of these Humbert), may be ccnveriicntly employed wherever their introduction
may seem expedient.
The division of weights and measures here submitted is, wc
believe, nearly the same as the one which has been recommended to the Committee of the House of Commons by Professof
Playfair and Dr. Wollaston.

preferable as the basis of the distribution

powers, as well as some of the

common

The History of IVhitly and Streoncskath Alley By the Rev.
TJEORGE Young, jinth the Assistance of some Papert left ly
the late Mr. R. Wintkr, o.ud some Materials furnis/ied by
Mr.i. Bird. Two volumes Svo.
.

A

portion of this work, as might be expected
devoted to antiquities, statistics, and local history; but some interesting remarks also occur on the mineralogy of this interesting part of Yorkshire, which we shall probably lay before our readers in our next immber.
The above mentioned gentlemen Messrs. Young and Bird are,
wc are happy to say, preparing for publication by subscription,
a more extensive work iu a ([uavto volume A (Jeological Survev of the Yorkshire Coast, illustrated with aMineralogical Map
of the district, and numerous engraved sections of the strata.

from

con.sideral)le

its title,

is

—

Phillips will shortly publish the Third Edition of
work, entitled " Outlines of Mineralogy and Geology;"
From tliis edition however will be exwith some adililions.
cluded the few pages annexed to the last, a.s " An Outline of
the Geolocy of England and Wales;" which, together with the
map accompanving it, will shortly be published separately, but
with large additions, under the title of " A Selection of Facts
from the best Autiiorities, arranged so as to form an Outline of
the Geologv of England and Wales, with a Map and Sections of

Mr. William

his little

the Strata, designed for the use of tlie Student."
The First Part of a much-improved System of Arithmetic has
just been published by Mr. Dowling, of Highgate, author of the
Key to H niton's Course of Mathematics, and Master of the

Mansion- House Academy.
This little volume exhibits a great deal of novelty combined
with a degree of neatness and precision deserving of praise.
The Storkhohn papers announce the publication there of
Tli(j
Travels in England, by M. Broling, Counsellor of Mines.
w'ork^ which consists of three volumes octavo, and is embellished
with 37 copper-plates, is represented as peculiarly interesting^
in whatever relates to our industry, manufactures, and mine*.
This work has gained the jnemium of the Swedish Academy for
the best work published during the year j and the proprietors of
Forges sub&cribqd for 300 copies.
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ROYAL SOCIETY.
Thursdav, Jan. 8. IT^aut of a paper by Dr. Brewster, On the
Polarization and Refraction of rcgnlar Crystals, was read. The
ohservations of Dr. B. are founded on experiments made upon

upwards of IGO

different crystals, in the course of

has discovered various
to

communicate

new

which Dr. B.

properties of light, which he promises

in a series of

papers to the Society.

Jan. 15. The remainder of Dr. Brewster's paper presented at
the last meeting was read.
Jan. 22. A paper was read by Sir Everartl Home, containing

some further Observations on the Fossil Remains of an Animal,
on which two papers by Sir Everard Home have already appeF.red
in the Transactions of the Society.

A part of a communication was also read from Captain Henry
Kater, of a Series of Experiments m;ide by him for determininy
the length of the seconds pendulum in the latitude of London.
Jan. 29. The reading of the Account of Captain Kater's E::periments concluded.
Feb. 5. A paper on the Fallacy of the Experiments in which
Water is supposed to be produced by the Decomposition of Chlorine,

was communicated

Ijy

Sir

H. Davv.

Davy shows, that wl-en water appears
muriate of ammonia or muriatic acid gas

In this paper Sir H.

during the action of

on metals,

it either pre-exists in
the substances used in its
form, or is produced by the action of the hydrotren of the
muriatic acid or of the ammonia in tlie metallic oxides of the
glass ; or by the action of hydrogen in common air accidentally
existing in the apparatus.
Pare chlorine freed from vapour by muriate of lime yields no
W'ater when acted on by metals, and muriatic acid yields no water

known

cannot be accurately accounted for by the circumstances of
So that the author's theory of chlorine is supported and not overturned by experiments of this kind carefully
Vvfhich

the experiment.

made.
Fel). 12.

On

Another section of Dr. Brewster's comnumications

Laws of Polarization and Double Refraction was read.
Feb. 19. A paper by Mr. George Reiuiic jun., communicated
by Dr. Thomas Young, was read, containing, an account of a variety of experiments made for determining the relative strength
the

of materials.

Feb. 26. A paper by The Rev. J. Brinkley, Professor of Astroin the University of Dublin, On the Parallax of the Fixed
Stars, was read in part -to be concluded at next meeting.

nomy
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ACADEMY.

Monday, 16th February, Mr. Fuseli delivered
upon Painting. The Professor observed that as

Lecture
by deviating from its proper object, degenerates into biography, and
swells to a huge catalogue of individual men ; so art, by a similar
perversion, has its general process and advancement absorbed
in the contemplation of particular genius, the nurselings of difhis first

liistory,

The same process that distinguished the schools
of Greece, marked the Italian j it was the universal process of
nature ;
preparation, establishment, decline.
We owe the restoration of style to has-relievo. It first pended
between a copy of barbarity and an impotent imitation of the
antique, till it found a basis in Massaccio, though it continued to
totter till the appearance of Leonardo da Vinci.
The powers of
this artist were never consistent. Sometimes he attained the summit of excellence in character sometimes was content with mediocrity
sometimes degenerated to caricature his province was
confined to the expression of male forms
the female was not
within the scope of his genius.
The ever exact similarity of all
his women makes them to appear daughters of one common
ferent schools.

—

—

—

:

:

It was in Mich-icl Angelo tliat art attained its full establishment.
Whether his encomiasts or his critics were most
capable of judging of his powers, is not determined ; yet both

mother.

date from him the full perfection of art.
His were the stamina
of nature ; his the real feelings of humanity:
as sculptor, as
architect, he attempted, and, above every other man, succeeded
in uniting, magnificence of plan and endless variety of subordinate
parts with the utmost simplicity and breadth.
The ch.ild, the
female, meanness, deformity, were by him indiscriminately
stamped with grandeur; a bejrgar rose from his hand, the patriarch of poverty; the hump of his dwarf is impressed with dignity ; his women are moulds of generation ; his infants teem
with man; his men are a race of giants.
Sublimitv of conception, grandeur of form, breadth of manner, are the elements
of Michael Angelo's style.
The milder genius of Raphael succeeded to the inspiration of
Michael Angelo the latter had no infancy, or, if he had, we are not
acquainted with it; like an oriental sun he burst upon us, in all
the splendours of perfection. Raphael we view in infancy; P^'opriety rocked his cradle. Character ennobled his limbs
by profound, precise, acute observations upon the antique, and by subsequently as admirable application, he erected liis fabric of excellence. Raphael's was the unrivalled province to embody cifulgent
goodness, in the person of our Saviour.
Roundness, mildness,
and insipidity characterize his Madonas; transcripts of the nur-

—

:

;

sery, or servile copies of a face he

liked.

When

Raphael attempts

1

Hoyal Academy.

1

4

tempts pure character, he stands unrivalled. Design and style
were the bases of the plans of these- painters; but the principle

—

the Vetietian was very different colouring. Titian, its master,
copied nature at first in a juvenile manner, till he learned breadth
The Professor gave the chaof form and colour from Giorge.
racter of Titian with great energy and acuteness, summing up
bv the observation, that he was the father of portrait-painting,
-and as yet in that branch has stood unrivalled ; he was the first
A national
that united character and resemblance with dignity.
character pervaded the brightest aera of the Venetian school.
The soft transitions from convex to concave, and the coalition
of light and darkness by imperceptible blendings are the elements
of Correggio's style. This inspires his figures with grace, and
to these their grace is subordinate : his was an incomparable hue
of colour, and suavity of form. Correggio was emulated by Parmigiano, thougli not always with equal consistency and propriety.
While Michael Angelo was doomed to live and brood over the
perversion of his style by the Venetian painters, death prevented
Raphael from witnessing the gradual decay of his, The compact style of Polydoro, formed upon the antiijue, wa* the principal meteor of merit, before the appearance of the Carracci,
who founded at Bologna that electric school, which, by selecting
the beauties, correcting the faults, supplying the defects, and
avoiding the extremes of the different styles, attempted to form
Among the various schools of the Carracci,
a perfect system.
called the school of Bologna, the art gradually declined from mediocrity to evanescence, from evanescence to oblivion.
Thursday, 80th Feb. Mr. Fuseli delivered his second Lecture
It was observed, that the superior claim which
in continuation.
fhe effects of design have upon our attention, would seem to be
powerfully implied by their duration;
words become obsolete,
sounds expire, colours fade ; in forms alone, can idea be rendered
t>f

'

—

—

—

permanent.

Mr. Fuseli said, that in the language of the art, the words
copy andimitation were generally confounded, though essentially
different in their meaning ; precision of eve and obedience of
hand being, in truth, the requisities of the former while choice,
disected by judgement and taste, constitutes the essence of the
latter.
It had been said within the Academy, by the highest
authority, that colour should be used as soon as possible by the
student ; the Professor wished it particularly to be understood,
that this was by no means intended to encourage incorrectness
of drawing; it mattered little with what materials correctness of
drawing was attained ; the accomplishment of it was indispensably necessary.
It had been said by the same authority, that if
we mean to attain excellence of form, we must scrutinize the
:

principles

/

—

!
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l)rincij)les

upon which the ancients worked.

Tl)eir ruling prin-

was correctness. Tlie name of Apelles, in Phny, is the
synonym of unrivalled excellence ; but the enumeration of his
works neither comprises exclusive sublimity of invention, the
most acute discrimination of character, the widest sphere of
comprehension, nor the best I)alanced composition;— correctness
was his ruling principle. That his excellence was built upon this
firm basis is well known, from his famous and well-authenticated contest with Protogenes from which we may deduce that
the schools of Greece recognised colour, grace and taste, as
ornaments, not substitutes of form, expression, and character ;
and that when they usurp that title, they degenerate into sjjlendid
ciple

;

faults.

The

Professor spoke of imitation under two heads

an
portraits, and to history, whose excellence was truth
the second,
an imitation of nature in a more extensive view; not distorted
by passion, nor modilied by disease; imitation of a superior idea
of beauty culled from nature ; for we are no more able to form
an idea beyond nature than we can create a sixth sense.
Mr. Fust'li lamented the frequency of the unsuccessful use of
the opportunities afforded by the Academy ; and disapproved of
the opinion largely entertained and countenanced by high autholity, that the students when they entered theLife Academy shouW
copy servilely from the model.
The Professor conceived it was then, that the students were to
apply their taste and judgement, acipiired in the Antique Academy; lie particularly enforced the study of the skeleton, and
the science of physiognomy.
With respect to the latter, some
had ridiculously admitted its application in the parts, but not in«
the whole: take, added he, one quarter of an inch from beneath
the nose of the Apollo, and the god is degraded into a common
imitation of nature as

it is

;

:

the

first

this class particularly applied to
:

—

man
Mr,

Fuseli then entered

iicrisv].

To

him

follow

would be too long

for

upon the groat
in

error of design

the subdivision of

our space.

this

mrnim
subject,

Those mannerists who never

consult nature but at second hand, and the paltry epitomists of
nature's immense volume, were acutely reprobated ;
but the

—

mannerists were said to be those who
stoop to meanness for the attainment of grandeur. The wretched
taste of Albert Durer, in this respect, was inferior to the infamous
caricatures of the great style by Goltzius and Spranger: Raphael himself, in his former days, was under the influence of this
base mannerism.
The lecture concluded with advice to the
students; during which theProfessor observed, that the Arts were
not children of necessity, nor the nurselings of fashion; but that
they
least

pardonable of

all

Royal Society of PA'mlurgh.

— Linncean

Society.

\4'3

thev are the offspring of fancy, the ornaments of society, the
what none absolutely want, what all wisli for,
glory of men
what few are able to attain that a trusty labourer, an honest
tradesman, an industrious hireling, Sjc. are more useful members
of society, of mora service to the state, than an artist of tnedio;

:

crity.

ROYAL SOCIETY OF EDINBURGH.
Dr. Brewster rommunicated a very interesting paper, consisting of extracts of letters from Mr. Boog to
his father, the Rev. Dr. Roog of Paisley, giving an account of
the recent discoveries respecting the Sphinx and the principal
Pyramid of Egypt, which have been made by Capt. C. and Mr.
Salt.
By very laborious excavations, which were made in vain
by the French Savaus, these gentlemen have discovered that the

January 14.

Sphinx is cut out of the solid rock on which it was supposed
merely to rest.
They found that the short descending passage
at the entrance to the pyramid, which afterwards ascends to the
two chambers, was contiimed in a straight line .through the base
of the pyramid, into the rock upon which the pyramid stands.
This new passage, after joining what was formerly called the well,
is continued forward in a horizontal line, and terminates in a
well ten feet deep, exactly beneath the apex of the pyramid, and
at the depth of 100 feet below its base. Captain C. has likewise
discovered an apartment iminediatelv above the King's chamber,
and exactly of the same size and the t>ame fine workmanship,
but only four feet in height.
It is a curious fact that this very room over the chamber confully described in the .Journal of
tains the Sm-crphnijns, which
Mr. Davison (who was fornierlv British consul <at Algiers), inserted in \Valp()!e's Memoirs relating to European and British
So far back as the year \7(i^, this gentleTurkey. Jp. .'3.i-f-357.
man discovered this chamber, on the 9th of July, of which he has
given an accurate description,
Maillet, who was forty times iu
Niebuhr did not observe it, but
the Pyraniid, had not seen it
afterwards heard of its existence from Ah-. Mavnard, the person
who accompanied iMr. Davison in his visit to this pyramid ; nor
has it ever been explored by any person since, till Capt. C
and Mr. Salt's visit: its existence has even been doubted by Dr.
Hales [ClironoL i. 384). Bruce alludes to Mr. D.'s discovery.
i.j

;

UNN^EAN

SOCIIiTY.

Tuesday, Dec. 20, was read before the Society a Description
of the inland of Tristan da Cuidia, with some account of its
productions, by Diigald Carmichael, Esq. Captain in the 72d
regiment.

Linncean Society.

i44.

Captain

regiment.

C,

from motives of laudable curiosity, so-

accompany the expedition from the Cape, which
the ship Falmouth to take possession of this very inisland, and which was provided with the necessaries

licited leave to

sailed in

teresting

settlement there.
He gives a copious acIt is a solid rock rising abruptly
from the sea in the form of a truncated cone, at an angle of 45
degrees, 3000 feet, surmounted by a dome 5000 feet high, on
which is a volcanic crater. The lower part of the mountain is
generally surrounded by clouds, and scarcely a day passes without rain.
The whole is in a great measure covered with shrubs
and with long grass to a considerable height. The animals which
inhabit the island are two or three species of seal, various kinds
of sea-fowl, and wild tiogs and goats, which were probablv left
by some early navigators. These as well as the vegetable productions are fully described bv Capt. C, who also gives an account of a difficult and hazardous journey to the summit. The
animals are described as so tan^.e that it was necessarv to clear a
path through the birds, which were re])osing on the rocks, by
kicking them aside ; and one species o^ seal did not move when
struck or pelted, and at length some of the company amused
themselves by mounting them, and riding them into the sea.
Also an account of a new kind of wheat discovered in the
United States, and peculiarly adapted to the climate, from its
enduring the frosts without injurv, in a letter from Governor H.
de Witt Clinton.
A letter was read from the Rev. Re\ett Sheppard, on a powder
secreted by birds, of the same colour with their plumage. An account of this kind by Bruce has been ridiculed and discredited,
for

establishing a

count of

its

natural history.

mountainous districts of Abvssinia; bur
remarkably confirmed by Mr. Sheppard's observing the same circumstance in a heron \vliich he shot a few weeks
as to certain birds in the
hi? assertion is

since.

Feb. 3. Observations by Mr. E. Barton on the Natural HisAnatomy of the Frigate Bird. This bird is the Pelicanus Aquila, Linn.^-called by seamen Frigate-bhd, Man-ofwar-bird, Sea-eagle, and Halcyon.
In vast numbers on the
Island of Ascension.
Mr. Burton premises that the specimens
procured by him differ materially from Linnaeus's.
It does not

—

tory and

swim, but takes its prey skimming the surface of the water.
It
can only begin its flight by climbing to the edge of a precipice.
Flies immense heights, and tor hundreds of miles without a resting place.
The paper concluded by a minute description of its
anatomy, compared with its habits, &c.

—
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Society of Natural

SOCIETY OF NATURAL

Knowledge of Zurich.

H.'*

KNOWLEDGE OF ZURICH,

The

Society of Natural Knowledge at Zurich met during the
6th, 7th, and Sth of October 1S17. The first prize offered by the
Society presents a question of the highest interest.
Several men
of learning have asserted, and several others have repeated after

them, that the climate

is

become

insensibly

in the elevated parts of Switzerland.

more rough and cold

In the absence of direct

proof from thermometric observation, the fovn* following circumstances have been urged as facts in sujjport- of the opinion
alluded to
1. Historical evidence of many parts of the Alps havino; been
once pasturage, which are now wholly unproductive.
2. Historical evidence and still remaining traces of tlie existence of forests
above what now is the boundary of the vegetation of trees. 3,
The progressive lowering of the line of permanent snow. 4. The

progress made by the Glaciers in manv parts of Switzerland.
following is the question proposed upon this interesting sub-

The
ject

:

—"

Is it

Upper Alps of Switzerland are becold during a series of years ?"
This

true that the

come more rough and

question requiring an answer by facts only, the Society requires
of the candidates " 1. That they shall collect the testimonies,
ancient and modern, of the deterioration and decay of pasturage
ill the Upper Alps.
2. That they shall submit the authenticity
of these testimqnies to a critical examination. 3. Tliat they

—

shall distinguish the instances of ancient pasturage

become

ste-

by other causes than cold, such as the decomposition of
impending rocks, avalanches, &c. 4. That they shall examine
the historical evidence of the vegetation of trees existing above
the present boundary.
5. That they shall collect the greatest
rile

possible

number of observations

relative to the height of the

boundary line of snow, and the epoch at which in different years
cattle have descended from the Upper Alps.
6. That they shall
bring together the observations of a series of years on the increase and partial diminution of the Glaciers in the transverse
valleys, and their formation and disappearance in the higher regions.

Lastly, that they shall investigate the ancient limits of

certain Glaciers

marked out by the fragments of rocks which

they drove before them."
researches it were possible to add authentic derespecting the neighbouring mountains of Savoy and the
Tyrol, it would be a great advantage towards the solution of the
general question.
The essays are to be written in German,
Latin, or French, and sent in to the President of the Society before the 1st of January 1820.
The first and second prize of 600
If to all these

tails

^ancs an4300
Vol. 51.

francs are to be decided in the

No. 238. Feb. 1817.

K

same

year.
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and Miscellaneous Arlkles,

DEFENCE OF NAUTICAL ALMANAC.
Sir, —

FeT3. 9,

-|-

1818.

over your valuable Magazine for December
last, I was struck with the severe critique on the Commissioners
of the Board of Longitude and the Conductors of the Nautical
Almanac, in a letter of the 20th of that month, addressed to you
from the pen of Astronumicjis. I immediately, at my leisure
hours, be<jan computations for the purpose of ascertaining the
truth or falsehood of that part of his letter (and to that part

JUoOKiNG

only I shall confine my observations) which contains what he
supposes corrections of astronomical error* ; and after a very
minute investigation,'it affords me no small degree of pleasure
and satisfaction in being able to refute and contradict his assertions witli the utmost confidence.
Hejitsf a'^ks why the occultation of Mars in January (1S20)
is omitted ? Now, by very accurate calculation^, I find there will
be no occultation
but there will be, as the Nautical Almanac
states, a near ai)pulse, and the moon and planet ma?/ apparently
;

He observes,
in contact on the northern limb of the moon.
secondly, also, that the true conjunction of Mars will take place
iiventy minutes later than is there stated. I shoidd have readily

be

allowed the propriety of this affirmation, provided Mars had at
the time, a progressive motion in longitude as well as the moon:
this not l)eing the case, however, but, on the contrary, assuming
an apparent retrograde one, the two celestial bodies will be in
one and the same minute of a degree of the ecliptic, or in conjunction precisely at the time stated, viz. at twenty mimttes
past seven o'clock in the morning of the 2d January ; and I
would advise Aslronomicus by all means to make himself better
acquainted with the subject in general, and, in the last instance,
to get a knowledge of the difference between a progressive and
appare?it retrograde motion of a p'anet, before he again attempts
to bring the Nautical Almanac and its conductors into disrepute.
He again notices with an equal degree of positiveness,
that the commencement of the solar eclipse in September is set
down full one minute later than it ought to be. But there is no
more veracity in this assertion than his former ones, its beginning
being September 7, at 0'' 24"^ 11^: and as to the omission of
the point ivh^re (not when) the moon makes the first impression
on the sun's disc, 49^ 16' (not 48|") from the vertex; it has not
been usual to insert it, nor is it, I conceive, of any consequence
whatever, otherwise the late or the present Astronomer Royal
would, no doubt, have ordered! its insertion. Lastly, he observes
that on casting his eye over the configurations of Jupiter's satellites

.
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tellites for the montli of January, he finds the position of almost
all

of

them erroneous.

Tiiis assertion

is

couched

in

terms of so

no other answer than that (I
sincer' Iv believe) it proceeds entirely from his unskilfulness and
his inattention to Mr. Vince's duections relative to the computation of the confiiiurations in the months of January and February
broad a

requires

latitude, tliat it

in years called Bissextile.

am,

I

To Mr.

sir,

your obedient servant,

Manchestriensis.

Tilloch.

STEAM ENGIXES IN CORNWALL.
From Messrs. Le^^ns' Report for January ISIS,
that during that montii the following was<the

it

appears

work performed by

the engines reported, with each bushel of coals.
Fiiiiiids of Water lifted
Load per square
i

foot

/lig/i

22 common engines averaged
Woolf's at Wheal Vor
.
.

Ditto
Ditto
Ditto

Wb. Abraham
ditto

..

..

..

Wheal Unity

Dalconth engine

Wheal Abraham

..

..

..

ditto

..

United Mines engine
Treskirby ditto
.

Wheal Chance

..

ditto

.

.

.

.

witli

each

husliei.

22,188,313
30,834,438
41,847,961
27,942,875
31,900,613
42,622,141
32,239,445
36,396,841
38,733,954
28,496,996

incli in

cylinder.

various.

17-2
16-8

lib.

4-76

131
11-2
10-9
16-9
10-6
8-9

OXALIC ACID, FERMENTATION, CELESTINE, &C.
Wurzer, of Marhirg,
Professor Van Mons.

Extract of a Letter from Professor
I

to

have lately found the oxide of iron and a trace of the oxide

manganese in a human calculus. I have met with both the
same oxides in pulmonary concretions, which a patient afflicted
with pneumonia, and of which he was cured, had ejected.

of

Our

friend

M. Dobereiner has found

that the oxalic acid as

combined with a proportion of water); so (hat the oxalates even to that of lime are decomposed by concentrated sulphuric acid, with which they bear a great
affinity. The oxalic acid resolves itself into equal volumes of carbonic acid and gaseous oxide of carbon. As these proportions
well crvst.allized as effloresced (this last

of volumes correspond exactly with those of the weights furnished
by analysis of the acid, the oxalic acid may be considered as car-

—

bonate of oxide of carbon
at all times as a comijination which in
the free acid is maintained in composition by water, and in saline
coinbinationa by oxide bases, and which of course ceases to exist
the
K2

Oxalic Acid,-^Fennentallon,
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moment

—
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these combinations are broken.

Oil of vitriol is also
a good reactive, not only to discover the oxalic acid, but also to
determine the affinity; for the citric, tartaric, &c. acids, being
put in contact with the sulphuric acid at the ordinary temperature, do not give any gas.
New experiments on fermentation have convinced M. Dobereiner that the smallest parcels of sugar concealed in any licjuid
may be discovered, and their affinity determined, by adding to
such liquid some grains of yeast and inclosing the mixture in a
vessel sealed with mercury. The fermentation, which at the temperature of from 15 to 20 degrees R. begins to manifest itself, and
continues as long as any sugar remains, occasions the disengagement of a quantity of bubbles of carl)onic acid gas, from which
the quantity of sugar which the yeast has decomposed may easily
be calculated. M. D. has found that five grains of sugar, dissolved in a half cubic inch or in a whole cubic inch of water, and
put in contact with some grains of yeast, uniformly resolve themselves into 4 7 cubic inches of carbonic acid gas and '2"57 grains
of alcohol.
He considers the sugar to be a saline compound
formed of three affinities, or 3 x 7'7 of deutero-hydroid of carbon,
and three proportions, or 3 x 20-7 of carbonic acid. Alcohol according to him is composed of three proportions of deutero-hydroid of carbon and a proportion of carbonic acid.
You know that in the vicinity of Jena, celestine is met with iu
great quantities,
M. Doberenier has had occasion to ascertain by a long series of experiments the slaccMometriqne value
of strontian.
He has found that the number representing that
earth is 50, the hydrogen being 1 and the oxygen 7'5 ; Ijut this

the

is exactly the arithmetic mean of those which represent
the stacchiometriqiie value of lime (27'5) and of barytes (72-5),

number
he.

^~~

=

'^^-

M. Dobereiner was

doubtful for a time

but this has satisfied him as
A circumstance
well by synthetic as analytical experiments.
still more remarkable is, that the specific weight of sulphate of
barytes (celestine) is also the arithmetic mean of that of pure
as to the existence of strontian

sulphfite of lime

and of spath,

a further proof that celestine

;

viz.
is

1

=3'65 which
;

is still

a mixture of equal stacchiome-

trique parts of anhydrite and spath.
I ought not to omit that M. Dobereiner has discovered a
considerable quantity of sugar in the aqueous extract of the root

by the aid of a filter-press of Real.
same root, speaks only of a
sweetish extract, which he describes as insusceptible of fermenof the calamus, obtained

Fromsdorflf, in his analysis of the

tation.

TEST
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TEST FOR ARSENIC.

Mr. Hume of Long Acre, who more than twenty-eight years
ago directed the public attention to the excellence of silver as a
and has ever since continued improving the dis-

test for aiscnic,

covery bv a variety of relative experiments, has been again called
forth in defence of the validity of the test, in consequence of an
opinion thrown out by several professional nien^ on the occasion
that noof a recent trial at Launceston for murder by poison
thing short of the revivification of the arsenic into its metallic
form can or ought to be accepted as evidence in cases of medical
jurisprudence
In a paper which Mr. Hume has just published

—

on the subject, he combats
refers in Ins support to

this theory in a very able

some of

manner, and

the principal parts of his former

comnuniications to the public. The first public communication
in which he announced silver to be the most effectual test for detecting arsenic, appeared in the Philosophical Magazine for May
1S0;>. As it is evident that the operation must be by doiible chemical affinity or elective attraction, Mr. H. then advised subcarbonate of soda to be joined to the arsenic, and nitric acid to the
silver.
In another communication to the Phil. Mag. of August
1812, Mr Hume detailed a variety of experiments which he had
made with ammonia, from which he was led to form a triple salt,
either with silver or copper and that alkali, which he considered
to be a test of most valuable acquisition to analytical chemistry,
since by

quantum

its

assistance

we

are

now

able to ascertain the precise

of alkali required, which could not otherwise be readily

—

obtained. This test possesses also another property;
it does not
phosphate of soda : other phosphates it is true exist in the
human system, especially in the urine; but there seems little to
fear from the presence of any soluble phosphate whatever in fluids
mixed with extraneous matters ejected from the human stomach.
The last paper on the subject by Mr. Hume, appeared in the
Phil. Mag. of October 1812, in which he added an account of a
variety of other experiments which he had made, in order to ascertain the comparative eligibility of magnesia, barytes, lime,
and other earths, as tests for arsenic.
affect

NORTHERN EXPEDITION.
The arrangements for the vessels about to explore the Arctic Regions are now nearly completed, and it is expected they will leave
the river about the 24th of March.
Every precaution has been
taken for the general comfort of the crews; fixed bed places are
fitted, with sliding doors, for the men to sleep in, housings to

form roofs over the ships in the event of being frozen in, a liberal
supply of vegetables, and a proportion of six months beef, slightly
coined, with --omc preserved meat, will be supplied.

K

ti
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Northern Expedition.

and Alexander

are intended to proceed in a

N.W.

and explore there for a passage
through into tlie great Pacific Ocean, l)v tlie American Continent.
The Dorothea and Trent, proceeding to the eastward of Greenland, will lake a northerly direction, in the hopes of reaching the
Pole, and from thence to Behring's btraits.
The Isahella is of 382 tons, and has a complement of 47 men
Captain John Ross, commander.
The Alexander is of 250 tons, complement 33 men Lieutenant W. Edw. Parrv, commander.
The Dorothea is of 369 tons, complement 47 men Captain

direction

to

Davis's

Straits,

:

:

David Buchan, commander.
The Trent is of 250 tons, complement 33 men: Lieutenant
J, Franklin, commander.
An ample supply of warm clothing will he provided, and three
months advance of pay given to the men. The officers will
have their pav doubled, and six months in advance. A compen-

—

sation will be granted the purser in lieu of balance

bills

;

indeed,

the whole arrangements appear on a scale of liberality that will
do justice to the projectors of the expedition.
If unsuccessful, it is expected to terminate about September
IS19.
If it be successful, and the navigators return by the Indian Seas, a reward of 20,000'. will be distributed amongst the
crews. Notwithstanding this, and an allowance of 3Z. per month,
a difficulty is found in obtaining suitable hands for the voyage,
and the vessels are to complete their crews at the Orkneys, the

great rendezvous of seamen for the Greenland service.
" If an open navigation should be discovered across the Polar
Basin, the passage over the Pole, or close to it, will be one of the
most interesting events to science that ever occurred. It will be
the first time that the problem was practically solved, with which
that of going
the learners of geography are sometimes puzzled
the shortest way between two places lying east and west of each
other, by taking a direction of north and south. The passage of
the Pole will require the undivided attention of the navigator.

—

On

approaching this point, from which the northern coasts of Europe, Asia, and America, and every part of them, will bear south
of him, nothing can possibly assist him in determining his course,
but a

and keeping on the right meridian of

his destined place,

correct knowledge of the time, and yet

no means of ascertaining

The only tione he can have, with
any degree of certainty, as long as he remains on or near the Pole,
must be that of Greenwich, and this he can know only from good
chronometers; for from the general hazy state of the atmosphere,
and particularly about the horizon, and the sameness in the altitude of the sun, at every hour in the four and twenty, he must tiot
that time will be afforded him.

expect

—
African Expedilion,

—

Rtissian

Voyage of Discovery.

15

i

expect to obtain an approximation even of the apparent time, by
observation, and he will have no stars to assist him. All his ideas
respecting the heavens, and the reckoning of his time, will be
reversed, and the change not gradual, as in proceeding from the
The mageast to the west, or the contrary, but instantaneous.
netic needle will point to its unknown magnetic Pole, or fly round
from the point of the bowl from which it is suspended, and that
which indicated north will now be south ; the east will become
The
the west, and the hour of noon will be that of midnight."
Quarterly Review.

'

AFRICAN EXPEDITION.

A

letter

from Sierra Leone mentions the return to that place

of the scientific expedition for exploring the interior of Africa.

They were completely unsuccessful, having advanced only about
150 miles into the interior, from Rio Nunez. Their progress
was there stopped by a chief of the country; and after unavailing
endeavours, for the space of four months, to obtain liberty to
proceed, they abandoned the enterprise, and returned. Nearly all
Several officers died, and, what is remarkthe animals perished.
able, but one private, besides one drowned, of about 200. Capt.

Campbell died two days after their return to Rio Nunez, and
was buried, with another officer, in the same spot where IMajor
Peddie and one of his officers were buried on their edvauce.

RUSSIAN VOYAGE OF DISCOVERY.
Captain Krusenstern in a letter to Captain Burney*, dated
Revel, Oct. 1, ISl/, informs him that letters had been received
On leaviiig Kamsa few davs before from Lieut. Kotzebue.
chatka in July 1S16, he sailed through Behring's Straits, [and
succeeded in ranging the coast of America to latitude 67", when
he discovered a large inlet extending far to the eastward. He
was o])liged to quit it without exploring the whole, but intends
Captain Krusenstern dots not
to resume the labour this year.
him«elf believe that a communication exists between the North
Pacific and the Atlantic, but remarks that the discovery of this
inlec does hold out some hope that one may be yet found.

NEW NAUTICAL INSTRUMENT.
" Mr. Hunter,

Edinburgh, has invented an instrument
From two altitudes of the sun, and the interval of time between the observations, he can determine, within five minutes after the second observation, the latitude of the place, the hour from noon, and the
variation of the compass.
According to the common form of

which

is

of

of great importance to the navigator.

• Published in th« last number of

K

4

ijie

Quarterly Journal.

calculation
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calculation for double altitudes, the latitude, by account,

is supposed to be known, which, in the use of this instrument, is not
necessary.
I have tried it in several examples, and always found
If a vessel were driven from her
the results very near the truth.
course l)y storms or currents
if the reckoning was altogether
lost, and the mariner could not get a meridian observation
with
this instrument and a chronometer, he could, in a few minutes
after the second observation, ascertain his position on the ocean
An invention of so much utility in navigation is
with accuracy.
worthy of encouragement from those concerned in the commerce
of the country.
" J- Ceoss."
" Glasgow Observatoiy, Dec. 3, 1817-

—

—

•MOVEABLE AXLE FOR f ARRfAGES.
and ingenious improvement applicable to all fourwheeled carriages has just been announced, possessing the following advantages A carriage with this moveable axle will turn
in much less space than with the old axle; may be built from 15
to 18 inches shorter than on the old principle, and affords complete security against upsetting
the fore wheels may be made
higher, while the body may be hung lower, which facilitates the
progress of the carriage where impediments present themselves
arising from inequalities in the road.
This invention has been
brought forward by Mr. Ackermann of the Strand, well known
Already
as the publisher of many ingenious and useful works.
many of our first coach-makers are busy in applying this improve-

A useful

:

:

ment

to use.

ANIMAL FLOWER.

The

inhabitants of St. Lucia have discovered a most singular
plant. In a cavern of that isle, near the sea, is a large bason, from
twelve to fifteen feet deep, the water of which is very brackish,
'

and the bottom composed of rocks. From these, at all times,
proceed certain substances, which present, at first sight, beautiful flowers, of a bright shining colour, and pretty nearly resemThese
bling our marigolds
only that their tint is more lively.
seeming flowers, on the approach of a hand or instrument, retire,
like a snail, out of sight.
On examining their substance closely,
there appear, in the middle of the disk, four brown filaments,
resembling spiders' legs, which move round a kind of petals with
a pretty brisk and spontaneous motion.
These legs have pincers
to seize their prey; and, upon seizing it, the yellow petals immediately close, so that it cannot escape.
Under this exterior
of a flower is a brown stalk, of the bigness of a raven's quill, and
which appears to be the body of some animal. It is probable

—

that this strange creature lives on the spawn of
marine insects thrown by the sea into the bason.

fish,

and the
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QUERIES.

To Mr.

Tiiloch.

An answer to the following queries from some of your
Sir,
constant
learned correspondents, will much oblige one of your
readers.
1.

.

Has mercury

in the state of

vapour ever been

combmed

with hvdrogen gas ?
Supposing a quantity of mercury to be heated ni a retort, and
solution of zinc,
in another, hydrogen gas to be produced, from a
attempted
could the fumes arising from the two retorts be safely
to pass into a heated tube of iron or porcelain ?
pure earths,
2. Do the precipitates of hme, magnesia, or other
Have
forms?
crystallized
regular
assume
solutions,
watery
from
they been subjected to microscopical observation

?

YELLOW DYE.

A chemist of Copenhagen has discovered a brilliant yellow
is,
matter for dyeing, in potatoe tops. The mode of obtaining it
it
by cutting the top when in flower, and bruising and pressing
Linen or woollen soaked in this liquor duto extract the juice.
yellow
ring forty-eight hours takes a fine, solid and permanent
'
dye, it then
If the cloth be afterwards plunged in a blue
colour.
acquires a beautiful permanent green colour.

PLUMBAGO.
few months ago a new mine of this valuable substance was
discovered in Glenstrathfarar, county of Inverness, in a schistose
It crops out to an extent of not less
rock close to the Farar.
than fifty feet in five different seams, some of them from twelve

A

raised last
to fifteen inches in thickness. Several tons of it were
summer. It seemed to improve much as the miners penetrated
Only two
deeper, and the seams to thicken and run into one.

other mines of this substance are worked in Britain ; one near
Cumnock in Arvshire, the other at Borradale in Cumberland.
The produce of the latter is so valuable that the finer pieces sell
for two or three guineas a pound weight.

LITHOVASA.
This name is given to a new but useful article, made of a peculiar kind of stone, in the form of vessels adapted to cool wine,
They owe their properties to the power of
preserve butter, &c.
absorption and evaporation possessed by the stone ; and are superior to earthenware articles applied to the same purposes, being entirely free from that clayey smell which belongs to unglazed
pottery.
coolers require only to be steeped for ten minutes in
The
are fit to receive a decanter of wine.
<)Utter preservers steeped in the same manner are ready to receive
a vessel

The wine

told water,

when they

—

—
Lectures.
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vessel containing the butter, and will keep it cool in the hottest
weather, and retain their moisture for a day or two.
Elegant stone pyramids for growing excellent anti-scorbutic
The seed equally
salads, require only to be saturated with water.
distributed in the external grooves, the central hole filled with
water, (and the waste daily supplied,) will in eight or ten days
produce a fine green crop of very superior quality, which may be
eaten clean and fresh from the pyramids placed on the table.
When the crop is plucked from any number of grooves, and the
loose seeds brushed off, new may be sown and successive crops

a

obtained.
To persons on board ship and in

must prove highly

warm

climates these articles

They may be had

useful.

at 4 J 8, Strand.

LECTURES.
Mr. Clarke will commence his next Course of Lectures on
Midwifery, and the Diseases of Women and Children, on Friday,
March 20th. The Lectures are read every Morning from a Quarter past Ten to a Quarter past Eleven, for the convenience of
For particulars apply to Mr.
Students attending the Hospitals.
Clarke, 10, Saville-row, Burlington Gardens.

LIST OF PATENTS

To John

FOR NEW INVENTIONS.

Scott, of Pengo-place, in the county of Surrey, esq.»

improvements
peUing the same.
for

in

steam-boats, and in the machinery for pro1818.
Allowed 2 months to en-

— 23d Jan.

—

roll.

To James

Ikin, of William-street, in the parish of Christ-

church, Surrey, machinist, for his improved method or methods
of constructing or manufacturing fire or furnace bars or gratings.
2 months.
27th Jan.
To George Frederick Hagner, late of Philadelphia in the
United States, but now of the Adelphi, Middlesex, for certain
improvements in the art of manufacturing pigments commonly
known by the names of white-lead and verdigris. 27th Jan.

—

—

—

months.
ToPvudolph Ackermann, of the Strand, print-seller, for certain
improvements in axletrees applicable to four-wheeled carriages,
communicated to him by George Leukensperger, of Munich in
27th Jan. 6 months.
the kingdom of Bavaria.
To William Horner, of Hovvick, Northumberland, for his ma-

—

—

chine or apparatus for the purpose of acquiring a very high mechanical power in a small compass and with little friction, and
without the possibility of running amain if employed in raising
27th Jan.
6 months.
or lowering weights.

—

—

To

—2
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List of Patents for neiv Inventions.

To George

Prior, of Leeds, for his invention for perfectly de-

taching the escape-wheel of clirononieters from the influence of
the friction and inaccuracies arising from the main-s:pring, the
pivots, and the teeth of all the other wheels and pinions in the
machine during the time of its giving impulses to the halance,
whereby its vibration will be more accurately and uniformly supported tiian by any other invention heretofore made public.

29th Jan.

To

—

6 months.

Penwarne, of Stafford-street, St. Marylehone, for
improvement on the cock for
drawing beer,cider,and other liquors from casks and other vessels,
without the interruption of a vent plug, or any opening whatever
in the upper part of the cask or vessel, either for the purpose of
admitting air, or for aflising the said instrument or cock or any
31st Jan.
apparatus or appendage belonging to the same.
2 months.
To Benjamin Taylor, of Mile-End, near Glasgow, for his loom'
to work bv the power from a steam-engine, which will weave
figures or flovv'ers upon either twilled or plain cloth, in either silk,
cotton, hnen, or worsted, or any of them intermixed.
3 1st Jan.
2 months.
To Sir Thomas Cochrane, knight, commonly called Lord
Cochrane, for his imjnovement or improvements in the process
or processes of purifjing a certain spirit or essential oil which is
known bv the name of spirit of tar or oil of tar, and which is obtained from different ligneous, carbonaceous, or bituminous substances ; by means of w'hich improvement or im])rovements the
said oil or spirit v.ill be separated from certain impurities which
have hitherto prevented the application of such oil of spirit to
divers useful purposes.
3d Feb. G months.
To Matthew Cotes Wyatt, of Hemietta-street, Cavendishsquare, (in consequence of a comnrunication made to him by a
Jolui

certain improvements, being an

—

—

—

—

—

certain foreigner residing abroad,) for a safeguard to prevent the

accidental

movement of

the lock of a gun, pistol, or other fire-

—

—

arm, forward towards the haunncr. 3d Feb. G months.
To Jeremiah Chubb, of Portsea, in the county of Southampton, for certain improvements in the construction of locks.
3d
Feb.
6 months.
To Daniel V/ilson, of Earl-street, for certain improvements in
the process of boiling and refining sugar.
3d Feb. 6 months.
'I'o Edmund Naish, of Bristol, hosier, for certain improvements
on the machines or machinery used for winding cotton. 3d Feb.

—

—

—

—

—

1

months.

To Grant
in

—

Preston, of Burr-street, Aldgate, for his improvement
the feck glass rim, and on the safety- gate.
3d Feb.

—

—

montli';.

To
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To

Nathaniel Smith, of Kettering, Northamptonbhire, for cerimprovements on vvinnowinjj-ni;ichines. 5th Feb. 6 mo.
To Marv Sedg;wick, of Bishopsgate Within, starch manufac-

—

tain

—

her discovery of a vahiable product or valuable products
refuse, slime, or wash of starch that will
10th Feb.
not (-f itself subside.
2 months.
To John Munro, of Finsbury- square, (in con«iequence of a
turer, f

r

from tiat part of the

—

—

comaiiuiication made to him by Barnabas Langdon, of NewYork.) for certain improvements on steam-engines.
I2th Feb.

—

—-I

iii'iiiths.

To John

Simpson, of Birmingham, for

improved method of
eyes, and for
coach harness, which principle of spring is intended also to be
applied to harness and spring swivels.
I6th Feb.
2 months.
To Zarhariah Barrat, of No. 27, Windmill-street, Tottenhamcourt-road, for his machine for curing, cleansing, sweeping, and
ventilating chimneys, and when chinmeys are on fire, for extinguishing the same.
10th Feb.
2 months.
To Thomas Allingham, of Smith-street, Chelsea, for his lami>
intended to be called " The oeconomical and universal lamp,"
constructed by means of the flame of the wick being kept in a
constant and ecpial degree of contiguity to the oil, so as to conconstr icting and

his

making spring hooks, or woodcock

—

—

—

—

sume (ill proportion to the light it gives) a less quantity of oil
than other lamps; also giving a continual light of almost un19th Feb.
varied brilliancy.
6 months.
To John Jones, of the city of Gloucester, for his improvements
in certain parts of the machinery or instruments used for dressing
of woollen and other cloths.
19th Feb.
2 months.
To James Collier, of Frocester, in the county of Gloucester,
for various improvements on a machine now in use for the
dressing and gigging of woollen cloths called a gigg.
19tbi
2 months.
Feb.

—

—

—

—

—

—

ASTRONOMICAL PHENOMENA, MARCH 1818.
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Walthamstow, Essex, from
February 15, ISIS.
[Usually between the Hours of Seven and Nine A M. nnd the Thermometer
Meteorological Journal kept

Januojy

15,

at

to

(a second time) between JSoon and

Two F.M.j

Date. Therm. Barom. Wind,

Jam

SW. — Stormy,

windy, and cloudy ; showers,
and wind, stormy night.
W.— Windy, cloudy, 'and dry after 3 P.M.
showers and wind; stormy; wind, and rain
;

at night.

W. — Clear, wind,

and some cirrostratzis ; very
sun and wind; moon and starlight, and windy.
W. Clear, and windy; very fine day; shower
and wind at 3 P.M. ; moon-light.
W. Clear, and cirrostratus; afterwards very
fine day ; moon and stars at 7 P.M. ; then
cumuli; neither moon nor stars visible.
Clouds, and white frost; very red sunS.
rise ; fine day; sun, and hazy; very red sunmoon-light.
set
Clear, and some small cumuli; red sunS.
rise ; at 9 A.M. a great storm; very fine
sunny day; moon-light bright.
S.— Clear at 7 A.M.; at 9, hazy; fine day;
showers and wind. Full moon.
SW. Clear moon-light morning; at 12|
great shower; showers, and wind; bright
day;

fine

—
—

—

—

;

—

raoon-iight night.

SW— NW. — Rain,

and foggy;

rain

1PM. fine day after; moon-light.
W-NW-SW. — Clear, sun, a'ld wind

;

about

very fine

hazy towards evening ; cloudy nij^ht.
SW. Damp, and windy; cloudy day; rain
and wind ; at II P.M. remarkable cumiilostralus, the moon shining between.
W. Clear, and cirrostratus ; hazy day; windy
and dark.
W. Cloudy and windy; fine sunny day
a hail shower at 3 P.M.; clear star-light.
SW. Clear moon-light morning; fine day;
some small rain about 2 P.M. ; showers and
Moon last (juartcr.
wind.
SW. Great rain, and wind which continued
till after noon; windy and cloudy; star-light.
day

;

—

—

SW—

—

—

—

January

Meteorology.
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Date. Therm. Barom. Wind.

January
36 29-21
38
Felruary
3S 29-10
1
40
31

2

3

27
34
24

NW— Clear, cumuli, and windy; very fine dayj
clear, star-light.

S.W.- Rain and

wind; at 9 A.M. great shower
flakes of snow 3 fine day;

of rain and large

snnshine; clear star-light.
and white frost; cloudy pleasant day; star-light.
Clear and very white frost; fine
day; hail-storm at 2 P.M. and some snow;
cloudy night.

29-00

S—N. — Clear,

29-31

S—NW.—
E

39

— N. — Cloudy;

some snow on ground;
gleams of sun ; a raw cold day ; bright
orange sun-set; dark, but some stars.
S.
Hazy; fine day, but hazy, and sun throughout; dark night.
New moon.

4

28
33

29-11

5

39
39

29-44

6

27
34

29-S8

Clear red sun-rise at 7 ; at 9 A.M. ihich fog ;
sun through the fog ; stars early ; dark afterwards.

28

30-00

SE—NW.— Foggy

7

—

32

morn

;

at

thick fog; very foggy day;
tliick that

M.

10 A.

very

at night fog so

people took torches to light then^

in the roads,

8

9
10

26
32

30-00

24
34
24
33

30-00

SW— W.— Fog,

and very white frost; sun
very dark and foggy at
;
night, but some stars after 10 P.M.
NW.— Fog, and very white frost ; fine
through fog

12
13
14

32
37
31
36
33
37
27
37

day

W—

winter day; sun through mist; dark night.
trees beautifully white ;
still foggy;
thawing and icy drops fall

SW — E. — Foggy;
from trees
10 P.M.

11

all

30-11

NE-

-E.

;

— No

moon and

stars early;

morn; very

fog; gray

dark at
day;

fine

clcudv, and windy night.

30-20

SE—S\V.— Gray
came on

soil

;

;

night cloudy.

— Gray morn; very
day;
Moon
E — SE. — Fine pale orange
SE.

fine

star-light.

29-87

morn: about 9 A.M. a fog

fog decreased

white frost

first

;

moon and

quarter.

very fine day;

sun-rise,

and

moon- and

st^r-

light.

15

29
41

29-87

E.

— Fine

clear sunshine,

and white

frost

;

fine

day; sunny; cloudy after 8 P.M.; and cloudy
night.
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.
[The time of observation, unless otherwise stated,

is at 1

P.M.]
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METEOROLOGICAL TABLE,

By Mr. Gary, of the Strand,
For FeLruary 1818.

IGl

t

XXVIII. OntlLe Atomic Theory.
To Mr.
Sir,

— 1 BEG
which

lions,
first

T

]

5y William

Higgins, £5^.

Tilloch.

leave to transmit to you the follouinp; ol)serva-

The
request vou will insert in your Magazine.
Atomic Theory, published in Dr,

part relates to the article

The author I know,
CvclopcTiIia, vol. xxxv. part 2.
impossible to nii'-take his prejudiced style of writing.
The writer begins by giving a definition of the /liomic Theory
of Chemistry. " It is the means of explaining the composition
and decomposition of chemical bodies, by considering their ulti-

new

Rees's

for

it is

mate atoms* or

particles as peculiar

and

distinct elementary

never changing in their figure, weight or volume, under
any circumstance."
The definition is very fair and 1 will say with confidence that
I was the inventor of this theory, and the first that applied it in
the manner above descril)ed ; and I defy any person to produce
any thing to the contrarv, I mean any person that will step forward without confounding dates and facts, as has been tlie case
solids,

:

—

repeatedly on the subject of the Atomic Theory.
The writer proceeds in continuation, on the supposition of the

and definite proportions in which elementary mattex*
might, or might not, combine. Tiiis I m.ust pass over, as it has
nothing to do with the present discussion.
" Philosophers," says he, " were always satisfied to consider
this fact of the limitation of the proportions of bodies, as one of
the hidden secrets of nature, as difficult to conceive as the nature of the attraction I)y which their elements were held together.
Rerlhollet ajDpears to have been the first to attempt this
infinite

arduous task, in his ingenious work entitled Chewical Statics."
As Count Rerthollet's work does not mateiially relate to my
Atomic Tlieory, and as lie had written some years alter me, I
shall make no comments on this part of the subject: I will only
say that my Cnmixirnliue Fiew slioaid have, in tlie history, a
piecedency of tlie Chemical Slntics, where this arduous task, as

was fnsi; attempted with perfect sneers'^.
Chemists luive froja the earliest times l)een accpiainted with
those points v.hich we call mutual saturation, and have been
long familiar with those limited augmentations of tiieir proportions called by some doses, and by others particles."
The ancient chemists were v.-ell aware tliat one body required
a given portion of another body to saturate it so as to form a
they
neutral compound; but their kijDwledge went no further,
he

calls it,

"

—

He

•

Vol. 5

1

.

should leave out the word atom,
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had no conception of the laws that regulated the limitation, because they were not aware that bodies united particle to particle
and atom to atom in certain but limited proportions. In short,
the cause of this law was unknowai until I published my Com"
parative View,

The

us that the true nature of metallic oxides
How could it be known,
when their oxidation was solely attributed to a loss of their phlogiston? But the first idea of metals uniting to different doses of
writer

tells

was not known

until Lavoisier's time

:

—

will be found in my
Comparative View.
''
Although chemists have frequently used a language which
appeared to show their acquaintance with the real cause of the
definite proportions such as one compound being formed by one
proportion, dose or particle, of one of its elements and another
with two proportions, doses or particles * on the other hand,
we find expressions which would favour the idea of indefinite
proportions ; such as bodies losing a small portion of their oxygen, or absorbing a little oxygen from the atmosphere." The

oxygen, like sulphur, charcoal and azote,

;

;

:

passage will appear presently.
decided language used in any chemical work before the discoveries of Mr. John Dalton f, giving any idea that
the doses are limited by distinct atoms, will be found in a work
by Mr. Higgins, entitled ' A Comparative View of the Phlogistic
and Antiphlogistic Theories.' This work was written for the express purpose of combating the phlogistic theory, and principally in answer to Kirwan's Treatise of Phlogiston.
" In order to show the contradictions and absurdities of the
phlogistic doctrine, which under the nanre of phlogiston confounded a number of bodies which were very different, he exdrift of the latter part of this
**

The most

number of chemical operations, in which
he supposed the elementary bodies concerned to be ultimate
He in
particles, and their immediate compounds molecules.
the same diagrams also used immbers, which he supposed to
be estimates of the strength of affinity of the combining particles.
By this means he very successfully showed many of the inconsistencies which must be admitted to explain the phsenomena
on the phlogistic theory. In this mode of proceeding, however,
the numbers expressing the relative attractions served his purpose much more than the consideration of the proportions being
caused by distinct atoms ; and the language which would induce
the belief that he had such a conception of the nature of elementary matter occurs only in a very few parts of his work."
hibited by diagrams a

*

No

f

It

such language was used until I had written,
would puzzle the first philosophers of Europe to discover any thing
newinMr.Dalton's work, except his errors which I have repeatedly pointed
out,
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The numbers alone would avail nothing, if
coupled with the proportions of particles which constituted different compounds, and vice versa
and the language expressive
of those ideas runs uniformly and conspicuously throughout my
whole work.
" After concluding that it is unnecessary to admit the existence of the imaginarv substance, plilogiston, in sul})hur, he
concludes, in page 36, that sulphurous acid is compounded of one
ultimate particle of sulphur with one of oxygen, and that sulphuric acid consists of one of sulphur and two of oxygen.
" In the same page he also observes, that water is formed of
one ultimate particle of water* united to one of oxygen."
The author next quotes my statement of the constituents of
sulphuretted hydrogen, and the porportions which their respective particles bear to each other, and then passes to my estimate
of the proportions of the particles of azote and oxygen in nitrous
oxide, nitrous air, red nitrous acid, straw-coloured nitrous acid,
they had not been

;

and

in the nitric acid.

*^

These facts," continues he, "are certainly very remarkable,
as they agree with the conclusions in the present time, and give
a strong proof of Mr. Higgins's genius at t^ie time he wrote,

" He does not, however, lay any stress u|)on these remarks,
and was not probably aware that thev would be confirmed by
future research."
1 was perfectly satisfied that I was rii;ht, and
that my demonstrations would bear the test of time and investigation f; and the best stress I could set upon them wa*^, to lay
them before the public. But he goes on " We are induced to
think so from the manner in which he expresses himself in othtr
parts of his work, in which he frequently speaks of the absorption of small portions of oxygen, and of bodies having a small
portion of oxygen more than they can retain."
These remarks do not in the smallest degree invalidate the
principles which I advanced.
We know that distilled w„ter
absorbs oxygen from the atmosphere, that all the sulphites gradually absorb oxygen from the atmosphere, so as, in time, to become sulphates. And many substances contain more oxygon
:

—

than they can well retain
instance, nitric acid, euchlorine,
oxymuriate of potash, and the oxides of gold and silver, parti;

cularly the latter.

" This vague manner of speaking, and others which we do
not immediately recollect, is sufficient to show that Mr. Higgins
had no fixed notions of the cause of definite proportions; and the
language in which he has used ultimate particles and molecules,
•

The author made

particle o

t See

a mistake

;

read a particle of hydrogen instead of a

water,

preface to

my

Comparative View.

L

2

was

4
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was em]jloyed rather

vvith a view to illustrate his examples, thait
theory to explain definite proportions.
Indeed it would have been inconsistent to have treated two subjects so very different in their objects, in the same pages."
I will now, before I proceed any further with the author of
this article, remark that I made no use of vague or equivocal
language, and that I entertained fixed notions of the laws of definite proportions, which are fully demonstrated throughout the

to broach any

new

my

Comparative View.
It is true I gave no name to
mode which I adopted for the purpose of my research,
—but what is a name but a mere shadow in comparison to the
whole of

the novel

matter

Lavoisier n^ver gave a name, to his doctrine. Kirfirst that gave it the name of the antiphlogistic
theory; and I will say that it was not inconsistent to trace- the
errors of the phlogistians in the same page, and even in the same
itself?

wan was

the

paragraph, by means of the laws of definite proportions ; and it
was in consequence of thp.t close investigation that the Atomic

Theory started up in mv mind ; otherwise,
would iiave still romainrd unknown.

in all probability,

it

Tile author tells us in another part of this article, that the reviewer of this work (the Comparative View) in the Analytical Review soon after it was published, took r.o notice of my diagrams

me the highest praise for the able
refuted the doctrine of phlogiston.
This he

or particles, although he gives

manner

in

which

I

adduces as a proof that there was nothing striking in what I advanced on the theory of definite proportions. The Reviewer, it is
true, only observed that " my facts and mode of reasoning were
original and striking."
What more could be expected at a time
when there was no fixed theory, and when tlie science was almost in a chaotic state? it was impossiijle that such novel view
should all at once be adopted even in the most advanced state
or the science of chemistrv.

My diagrcims were taken notice of in the Critical Flei'iew, at
the time I had written, and the remarks made on them show
the ignorance of those days ; for they only observed that they
were the same vvith those of Dr. Black. And Dr. Thomson
himself, after I publislied my Essay on the Atomic Theory, &c.
mentioned

one of

what number, for I
was nothing material in
those diagrams of mine, for indeed that Dr. Black's were much
more pretty than mine. What a scientific expression from a
liave

it

in

not by

me

his Journals, (I forget in

at present,) that there

compiler of philosophy
1 scarcely nd6d to tell the reader that Dr. Black's diagrams
and mine bear no relation whatever to each other.
But the writer goes on. " It was not enough to know that
compound bodies were formed of particles, to enable us to ex!

plain
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; and we want not greater
proof of this than the fact of the true cause not being known till
twenty-eight years after Mr. Higgins had told us that one particle of sulphur and one of oxvgen formed sulphurous acid, and
These loose expressions
that one to two formed sulphuric acid.
were but a small step indeed towards the discovery of the Atomic
Theory in its present form, which has placed chemistry on the
same ground with that on which the discovery of the laws of

plain the cause of definite projjortions

gravity placed the science of astronomy."
The above paragraph is written with a great deal of disingenuity, and evidently could only flow from the pen of a prejudiced man.
could never be acquainted with the cause of

We

knowing that compounds conand the proportions of those parforces with which they unite in different com-

definite proportion without first

sisted of elementary particles
ticles,

the relative

;

—

pounds, and their relative weights
all these constitute the
Atomic Theory ; and those important circumstances are unequivocally, not loosely, to be met with in my Comparative View.
It was the pride of my life since 1 had written that work, to feel
that " I placed chemistry on the same ground with that on
which the discovery of the laws of attraction placed the science
of astronomy."
The following quotation from the preface of my Essay on
Bleaching, page 18, will show how confident I was that what
I advanced in my Comparative View was perfectly ji'.st, viz.
*^ I have connected the whole (the facts and phsenoniena then
known) and reduced them to a system, and made use of demonstrations, which in my opinion are not to be invalidated or contradicted, until the order of natural things assume a different
:

aspect."

The above Essay was published in the year 1799, many years
before Dalton's work appeared.
But to return to our writer.
"
are inclined to believe that the first step towards this
important discovery was given by Richter. He found in the

—

We

the acid of one salt was alof the other, and vice
versa."
So far as the decomposition takes place this holds good,
but in other respects there are many exceptions.

double decomposition of

ways just

salts, that

sufficient to saturate the base

" He also ascertained, that when one metal was precipitated
by another, the oxygen of the precipitated metal was just what
was required by the precipitating metal."
I wrote several years before Richter; and many of the chemists
of the time at which I published, as well as myself, were acquainted
with what this gentleman attributes to Richter*.
The ancients
• The mutual saturation of saline bodies on interchanging acids and
bases with each other ; that is, double decomposition.

L

3
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knew

as well as Richter, that in the gross, one quantity of alkali
and
required a certain quantity of acid to saturate each other,
what more can he attribute to Richter? It has nothing to do
witli the atomic theory and definite proportions of particles or

—

atoms.
i;i

And as to what
many respects,

relates to metallic precipitations,

as

have shown

I

in

my

he

is

wrong

Comparative View,

page 263, which the following extract will show: "Should the
precipitant he unal)le to take up the whole of the oxygen of the
precipitated metal,

Thus

lead

and

it

falls

down

in

silver will precipitate

dull purple colour, while

the state of a semioxide.
gold from its solution of a

copper and iron throw

it

down

in its

nu'tailic state."

now come to the most singular passage of all, as it exhibits
most glaring prejudice and ignorance that could flow from
the mind of any man that could have any pretensions to science;
" It is the means of drawing these inferences
it is as follows
arising from the mutual fitness of those parts of bodies which
combine, tliat con^^titutes the importance of the Atomic Theory;
and it is for the establishment of this new principle that we are
When Mr. Higghis can show
indebted to Mr. John Dalton.
from the data given in his work, that similar inferences could be
drawn, he then will be entitled to share in the merit of the discovery of the Atomic Theory.
We say share with him for we
are firmly convinced that Mr. Dalton had never read Mr. Higgins's book previous to the publication of his own work,"
There is nothing new, as I said before, in these facts, tliey were
known before 1 wrote my Comparative View; and the mutual fitness (which by the by is an odd expression) of some of them, for
it does not extend to all saline bodies, was familiar to every experimental chemist, and Mr. Dalton has nothing to do with it;
nor does it immediately relate to the Atomic Theory.
" When Higgins can show that similar inferences, &c."
according to the writer, will
I will addyce some facts which,
" entitle me to share in the Atomic Theory." In the section on
the precipitation of metals by each other, page 260 Comparative
View, will be found a diagram representing the principles on
wiiich one metal precipitates another.
The precipitation of
copper in its metallic state from its solution in sulphuric acid by
iron, was adduced as an example.
The diagram represents by
U!eans of numbers the relative forces of attraction of the different
elements in a molecule of sulphate of copper, and also the influence of a particle of iron on each of those elementary princi|iles united to the copper.
The play of affinities which enables
tiie particle of iron to strip the particle of copper of the whole
of its oxygen and volatile sulphurous acid, so as to leave it in its
pure
I

tlie

:

;
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and
predpltat.on o mercury
former, representing the

extraordinary; for "« ^^^ ?"
^ has never
Da ton himself
reads or does not read.

^T"

rLTLvt

his

dei^^^^

^'^^^
on
^^^^^^^^l '^^\^
my observations

There

least publicly.

is

having read it-at
notice of in
article that I had not taken
Encyclopaedia
the
in
subject
same
The writer ^e^l^
published in this Magazine.
before
book was published some time

Dal^f """^"'J^S
"^^^^^^^^^^^
f ^"^'f ~p,,.
Theory

ion's

the true spirit of the Atomic
or else
fectly understood at present,
trouble to establish

my

claim.

If

Mi

.

^^^^^^Vhave

.

so m^uch

g-l^^^-^^^f^i'^o
J^alton s wo

dif-

the present davs ^^^^^^ ;.'^f °"„
ficult to be understood in
^"^„ore
he by unnoticed in a
wondered at, that the original should
,
obscure age of chemical philosophy.
Wo"aston s pap ^n the
On lately casting my eyes over Di'som
s I observed
Equiyalen
Synoptical Scale of Chemical
theory
Dayton
«
it,
calls
unjustly
marks on my theory, or, as he

ot
neutralization and cases
merous deviations from this law of
^
on
prevailing affinity dependent
was noi so
But he ^^no^^^^^^
in a mixture of salts.

ingredient

deL-i„g

.he

deBn^;-.

-^^f
"V^teTr/ount

'

m

"hJw-^en^

r'u^Uesiratger'JoSr^^^^^
is then
turate it, the quantity combined
^,\^^';^^^'7f
the law of
a new modification of
of the former, thus exhibiting
to it.
exception
any
than
definite proportions rather
the same body ^^^ ^^'Pf^^^^^
"
first instance in which

J"^w

The

- /^fXrCa
not ced
was noticea

another,
unite with different doses of
multiple of the other,
one of these doses is a simple
. The diagram and explanation
Atonuc Theory, page 158.

may be

seen also in

my

Essay on the
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who

conceived rather than actually observed io
occur, certain successive degrees of oxidation of azote, and represented the series of its combinations with oxjgea to be azote,
one with two of oxygen making nitrous gas."
He continues to the end of the series of the combinations of
those elements to nitric acid which limits their combination, and

marks their definite proportions. But what the Doctor means by the
expressions

^' concehtd, rather than (utualli/ observed to occur,"
do not perfectly understand. It is too ambiguous. If he means
that it was not founded on facts, J cannot agree with him for I
have adduced a great many to confirm my positions, which may
be found in different parts of my Comparative View, but partiI

;

cularly under the section Nitrous acid.
If he means that I accidentally stumbled

a great

many such stumbles

on the

idea,

I

have had

280 miles (280 pages),
and yet I have not once tumbled. Perhaps he means that I
dreamed of the thing if so, it must be a very happy and a very
thVougliout

;

long and well-connected kind of a dream, such as seldom occurs.
But." continues the Doctor, " though Mr.Higgins, in the instance of the union of hydrogen and oxygen, anticipated the law
of bulks observed by M. Gay-Lussac, with respect to the union
of gases, and in his conception of union, by ultimate particles,
clearly preceded Mr.Dalton in his atomic views of chemical combination, he appears not to have taken much pains to ascertain
the actual prevalence of that law of multiple proportions by which
the atomic theory is best supported; and it is in factto Mr.
Dalton that we are indebted for the first correct observation of
such an instance of a simple multiple in the union of nitrous gas
with oxygen."
'•'

I have also shown the proportions in which carburetted
hydrogen and oxygen united so as to produce water and carbonic
acid gas, and that this gas contained two-thirds of oxygen and
one-third charcoal *.
In short, I was actpiainted with' the proportions in which all the gases united in volumes
and it evidently appears throughor.t most parts of my work, that I have
:

—

taken great pains to ascertain the actual prevalence of that laio
of multiple proportions by utitck the Atomic Theory is best supported; and that it is not in fad to Mr. Dalton that we are indebted for the first correct observation of such an instance of a
simple nmltiple in the union of nitrous gas with oxygen. The

Doctor could not bring forward a more unfortunate instance
than the latter to support his friend, as I have fully proved upon
a former occasion in the number of this Magazine for May last.
I

will

now

suffer the

" Chemists

Doctor

go on.

to

in general," says he,
• See pages

252

" however, appear

to have

—-53 Comp. View.
been
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been by no means duly imiJiessed with the importance of this obfacts
servation of Mr. Dalton, till tliey were in possession of other
form,
tjbserved by Dr.Tijomson and 'myself, in a more tangible

with regard to neutral and super-acid or sub-acid salts, &c." He
to
here refers the reader to Phil. Trans. ISOS, p. 74 and GS,
will now pass.
The pauer now under our consideration is entitled, On SuperBv William Hyde WoUa&ton, M.D.
acid and Sub-acid Salts.

which we

Read January 2S", iSOS.
Sec. R.S.
" Dr. Thomson," savs he, " has remarked, that oxalic acid
prounites to stronlian as "well as to potash in two different
these
portions; and the quantity of acid combined with each of
which is
bases in their super-oxalates, is just double of that
comsaturated by the same (juantity of base in their neutral
pomids."
The Doctor

law to prevail
tells us that he observed the same
salts j and
in various other instances of super-acid and sub-acid
pursue the
as he considered it general, it was his intention to
which so
subject, " with the hope of discovering the cause to
regular a relation might be ascribed."
" But since the publication of Mr. Dalton's Theory of Che-

mical Combinations as explained and illustrated by Dr. Thomsuperfluous,
son, the inquiry which I had designed a})pears to be
instances
as all the facts' that I had observed, are but particular
cases
of the more general observations of Mr. Dalton— that in all
to atom
atom
unite
to
disposed
are
bodies
of
elements
the simple
singly* or, if either is in excess, it exceeds by a ratio to be ex;

pressed by some simple multiple of the number of its atoms."
In the "foregoing paragraphs the Doctor to my great surprise,
and indeed to the surprise of every honest and hberal minded
man, transfers over to Mr. Dalton those principles which are so

my Comparative View, and which he himwas obliged to allow five years afterwards, as I have already
shown in this paper.
But as the Doctor supposes that his intended experiments
might tlirow additional light on the theory of Dalton, he is deHe commences with the subtermined to go on with them.

clearly developed in
self

carbonate of potash.
is

" Experlwent 1. Sub-carbonate of potash recently jirepared
one instance of an alkali having one-half the quantity of acid

necessarvfor

its

saturation, as

may

"

Let'

It

would have been more correct to

thus be satisfactorily proved.

two grains of fully saturated and well crystallized carbonate of potash be wrapped in a piece of thin paper, and passed
up into an inverted tube tilled with mercury, and let the gas be
*

liuve said paiticlc to particle .shij^ly.

extricated

1
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extricated from It by a sufficient quantity of muriatic acid, so
that the space it occupies may be marked upon the tube.
" Next let four grains of the same carbonate be exposed for a
short time to a red heat, and it will be found to have parted
with exactly half its 'gas ; for the gas extricated from it in the
same apparatus will be found to occupy exactly the same space,
as the quantity before obtained from two grains of fully saturated
carbonate *.
*' A similar experiment may be made with a saturated carbonate of soda, and with the same result ; for this also becomes
a true semi-carbonate by being exposed for a short time to a
red heat."
There can be nothing novel in those observations of Dr. WolThe same may be seen in my Comparative View, pages
lastou.
40 and 41. In explaining a diagram representing an atom of
sulphuric acid with its two particles of oxygen united to one particle of sulphur, with numbers expressive of the force of their
union, I observed that if one of the particles of oxygen were removed, the other would become more strongly united; and
when the second particle was again restored, the force of union
would be diminished as the quantum of attraction of the particle
Here folof sulphur would be divided equally between them.
lows an extract in continuation of the above explanation f.
'^ This seems to be a general law: all bodies unite with greater
force to half the quantity of those substances to which they havd
Instance ; carbonate of potash
-an affinity than to the entire.
will part with a portion of its carbonic acid in a moderate degree
of heat, yet it requires a very strong heat to expel the whole.
In like manner crystallized sulphate of potash will part with
most of its water in a heat below ignition, but it requires a strong
Thus we find in
red heat to drive away the entire of its water.
proportion as the potash is deprived of one part nf its carbonic
acid, its power of retaining the remainder is increased: and the
same holds good as to the expulsion of water from the salt. I
shall forbear mentioning several other circumstances of the like
nature."
The Doctor should at least glance at the work in which those
important ideas first originated, and not attribute the principles on which they are founded to an author who cannot have
the smallest pretensions to them.
It is very well known that I have done much for the antiphlogistic theory, that I have fixed it upon a more solid foundation

—

* It would be very difficult to hit upon the degree of heat to ascertain the
products so accurately as the Doctor describes.
f See Essay on my Atomic Theory and Electrical Phaenomena, page 64,
or Comp. View, pages 40-11.
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than Lavoisier himself had done ; yet, as it originated with him,
it belongs to him of right, and to him alone.
No person can prove that Mr. Dalton has made any novel or
original addition to my Theory, except extending fancifully and
hypothetically my relative weights of the ultimate particles of
elementary matter, without sufficient proof to support his conjectures ; at the same time that it is within the reach of accurate
experimental knowledge to confirm the principles which I
broached. As to the relative weights or relative quantities of
matter in elementary particles, I cautiously confined myself to
few instances, and those few will be found correct. They were
deduced from the relative weights of simple and compound gases;
and I have pointed out exceptions, even to this mode of procedure Instance, nitrous air is lighter than the gaseous oxide
of azote, and yet the atoms of the former are heavier than those
of the latter ; and I have lately pointed out that the particles of
azote are nearly twice the weight of those of oxygen, although
an equal volume of the latter gas is specifically heavier than that

—

:

of azotic g."53.
I attributed these differences to the distances to
-which their particles or atoms are removed from each other by
their respective

The

atmospheres of

caloric.

relative proportions of ultimate particles in

atoms and

molecules were illustrated by many examples in my Comp. View,
which constitutes another essential part of my system. The next
and the most important part of my doctrine relates to the relative forces with which ultimate particles and atoms unite to each
other singly, and the modification of this law when they unite
1 and 2, or I and 3, or I and 4, &c.
Were I to leave out this
part, I could accomplish nothing decisive in my arduous investigation ; and it enabled me to acconnt for many phaenomena and
operations in chemistry which would otherwise be inexplicable.
The foregoing principles aggregately, but particularly the latter
part, enabled me " to place chemistry on the same ground with
that on which the discovery of the laws of gravity placed the
science of astronomy."

This last link of my Theory Dalton overlooked altogether. I
suppose he considered it too marked a feature to bring forward.
But forward it must come, or else the Atomic Theory must re-

main a mere lauble.
In taking a cursory view, a few days ago, of the last edition
Thomson's System of Chemistry, I found that
he transferred my Atomic Theory to Dalton, without even men(the fifth) of Dr.

tioning

ample,

my name and, what is extraordinary, adduces as an exmy proportions of azote and oxygen in the different com;

pounds of those elements*.
•

Vol.

The Doctor
iii

j).

also gives

some ex-

19.

periments

;
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pei'iments which were first made by me, and which helped verv'
materially to illustrate the atomic theorv or definite proportions, without the smallest reference to the author.

duce one,

I will adoxygen and sulphuretted hydrogen
spark, and the ascertaining of the pro-

viz. the firing of

bv means of the

electric

ducts, &c.

In giving an history of the progress of the antiphlogistic theory

and of the memorable contest which was carried on between the
two sects of philosophers, he does not even glance at my Comparative View, which according to himself, in one of his Journals,
operated so conspicuously and decisively against the arguments
In giving an account of elecof my illustrious friend Kirwan.
trical phaenomena, he passes over my hypothesis on that subject,
although he adduces

less

probable ones of

many

other writers

and in his Account of Meteoric Stones, although I analysed one
which fell in this kingdom j and although I advanced a new docagreeal)le to

trine

my

hypothesis of electrical phaenomena, re-

specting the cause of their ignition, &;c. he never once mentions
my views. I could enumerate many more facts; but a sufficient
number have been adduced to show a rooted prejudice, and a
degree of glaring injustice not to be equalled in the history of
any science. But the Doctor having, unfortunately to himself,
commenced with his prejudices, he must persist; although we
find him contradicting himself on many other occasions. A comis an historian in that department, and he
should detail his facts faithfully and impartially; he should not
attempt to shove aside one experimenter, and to bring forward,
another of less pretensions ; he should not attempt to suppress

piler of a science

the labours of one man in order to confer them on his favourites.
When a compiler deviates from those principles, he injures his
readers, the science, and ultimately himself.
The Doctor, it is true, was generous enough to allow me a few

detached from the important obwhich they belonged in my system, that they appear
To make use of the expressingly of little or no consequence.
sion of a learned acquaintance of mine, " The Doctor extinguished your great lights, and furnished you with the feeble glim-

facts

;

facts so insulated or so

jects to

mer

of a rush-light."
I

Dublin, Feb. 4, 1818.

am, sir.
Your

obedietit

humble

servant,

WiLLlAM HiGGINS.
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To Mr. TiUoch.

—

In the month of November last, a gentleman to whom
ago under obligathe cau'^e of Geological Investigation was long

Sir,

tion, called

on Mr. William Smith,

after mentioning, that

some

in

Buckingham-street, and

differences of opinion

seemed

to pre-

of several ot
the priority of investigation and discovery,
Wales, requested
the principal geological facts of England and
MemoMr. Smith to show him Documents, and give him such
some
randums and References, as would enable himself, and

vail, as to

as

would

Friends who felt a like interest, to state the case, so fully,
to the
he hoped, put an end to these differences, by assigning
Werner
of
M.
followers
the
to
and
earlier English Geologists,
would
and others, their respective shares of merit herein ; which

really might
leave Mr. Smith, in undisputed possession of what
appear to belong to him.
To which request and proposal Mr. Smith so far assented, as
which having
to promise to consult some of his Friends thereon ;
the most
done, and it appearing, that nearly all the earlier and
could thus be
and
print,
in
appeared
had
which
explicit notices

adduced

principles, pracas published testimonies, regarding the
and dates of Mr. S.'s investigations, haa
as well as Mineral Stirveywg liavmg beer.

tice, localized results,

been pvUished by me,
any one, I was
the most u'idely and minutely practised by me, of
gentleman alrequested by Mr. Smith, to give assistance to the
my valuded to, and Ills Friends, by looking out and arranging
Statement ; and
rious publications hereon, and in drawing up a
any of
having assented thereto, the gentleman alluded to, and
call on me.
his fri'ends, were requested by Mr. Smith to
the works and passages reI begaii immediately to look out
Letters, Papers,
quested, and to minute down from my original

Maps and Memorandums,

all .such

particulars as

I

judged could

preparing the Statement which was wished, as far at
myself or Mr.
least as fell within the knowledge of or concerned
Smith ; but no one calling, as was expected, I took the oppor3Utli of Notunity wliich presented itself on the evening of the
:«sist, in

of hi-«
vember, of meeting the gentleman alluded to and several
at Sir Joseph
friends,
his
of
several
and
Smith
Mr.
friends, and
by more
Banks's Conversazione; when by myself and Mr. S., and
Ins friends
than one of his friends, the gentleman alluded to and
day at my
were invited and pressed, to attend a meeting next
such a
House, for deliberately considering and finally adjusting
by unStatement of Mr. Smith's claims, as could be borne out

deniable testimonies.

_,
This
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This meeting accordingly took place at the hour appointed,
and continued through several hours, before th« Stateraent (in
16 Items, and with as man)' Notes of Reference, for which now
J beg insertion in your Magazine,) was finally adjusted, as then
it was, and unanimously a][^roved by all present ; but neither
the gentleman who had first moved in this business, or any of
his friends who have been alluded to, came, or sent any apology
to this meeting ; and soon after, he ivent out of town, and nothing since has, I believe, been heard from him or them on the
subject.

Mr. Smith, after having again well considered the Stat?Tnent
mentioned, sent me an authentic copy of it, with Letters expressive of his entire approval and concurrence in it, and his wish
for its being published ; although, not then immediately, because
he had been persuaded, to first ask the signature of some of the
oldest, more respectable, or well known of his friends, by way of
sanction to it, with the public.
It would be useless for me to occupy your pages in mentioning the various and opposite reasons, some of them, which different individuals assigned to Mr. S., as I have been told, for
not complying with the wish last mentioned ; although, all expressed their general approval of the Statement, and wish for its
being speedily published, just as it stood.
This latter being also
the feeling, most unequivocally expressed, by several persons who
are amongst the be&t judges on this subject, to whom I have
since lent my authentic copy, I do not now hesitate to send yon,
a faithful transcript thevefrom ; and the insertion of which will
greatly oblige, Sir,

Your obedient
Howland-street, London,
Feb. 26, 1818.

servant,

JoHN FareY Sen.

Mr.WiLUAM Smith's

Claims (according to the Opinions of his
Friends) to merit and originality, in regard to the Knowledge
of the British Strata, may he hriefly stated as follow: viz.
1st. Having, while employed in the under-ground surveys of
Collieries, at and near High-Littleton, in 1790, and two or three
following years, acquired a more intimate acquaintance with the
facts of the Stratification, leneath the surface, and drawn more
correct inferences therefrom, as to the necessary connection of
the edges of these subficial Strata, with the Surface*, than were
then current or known to the several coal-agents, over-lookers or
working- colliers, in the vicinity 3 or than are even now (at more
*

An

explicit notice of which was published by Mr. Farey on the 31st of
1806, in the Philosophical Magazine, vol. xxv. page 44 ; and with
on the "J^h of June 1811, in his Report to the Board of Agricnltuie on Derbyshire, vol. i. p. 108, &c. and on numerous other occasions.

.Tunc

fuller details

than

-
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17^

time distant) known or cnrrent,
than a quarter of a century of
of the same class ot practical

amongl

very large proportion

of Great Bntan
men, throughout all the coal districts
accurately d>scnmmatcd //....
2d. Having while so engaged,
the roundi.h ^odu^'i^'^^l
aular and undisturbed Strata, with
worn and

of Sand, from the really
freauentlv contain, and trata
..^e.|naZ%,
ruins
of Strata, which are
Sogeneous alLnal
the Strala\,
edges
and
of
top,
the
ve?y variously scattered,o«

and
but arlin no

cL found beneath

regular Strata; and having

means, of knowing ^^e Muv^a^^.u>.^^t
and waters
;-at the time, when almost all observers
sti-ata.
the
with
alluvia
the
were confounding

pracd'ali: establish-id
first sight'

on the

subject,

inferences

the aforesaid
3d. Haiing in the year 1795, applied
a Map oj iae Strata
making
actually
in
practice,
or deductions^o
then freely shown
having
and
Bristol,
in the vicmity of Bath and
numbers of P^.>-^«"^|'
and explained the same, to great
P^'^J"'
BdtU
ot the
assembled at several public meetings
larly to those

and West of England Society.
of
4th. Having, during the progress

Map, and

S'parts

making

r
, Q,^nfn
this first Strata
.,

to extend this map to
in beginning verv soon after,
notable ^-fference b^^^^^^^^^^^
of EfiglaiJ, discovered a
boldness with which tke
strata, as to the visible

certain English
edges of certain of

compared
them are presented on the surface
almost continued ranges of
forming
them
of
;
districts, or wide easy
where they basset; and low flat

some

with others
hills ^,

unable still, at
• See Derbyshire Report, i. 163. Note. Mr. Farey being
feee note *.
aS any other mmes to the two there mentioned,

this dal! to

prao-

acquired experience ;. ike
^"?MrSfand others, who have nowtestify,
that the Smith.an rules of
to
tke ofminerJl mrveying,\re ready

one>, to

Srata and the Alluvia, were c^uite fundamental
and without
a knowledge of the British strata,
rnade thereuu
SSinatic,?, no p^gress whatever could have been
who
was among these person.; and
1 The late Rev. Joseph Townsend
^r.
had done, as to request and F«^^
so highly valued what Mr. Smith
° ^^ --'
to publish a general
Smith', for matei-ials and permission,
and lith items
m the 8th -J-^
and a List of the Shells and Strata (mentioned
contemplated; on
Tn some work which he then
^^^l^f^^ ^^^^f'^^^^'^^^
between tbe Rev. B- ^'^'^^r"
respondence took place in May to July 1801,
persuaded ^^r-/^'^;^' „\°
former
the
wherein
Smith;
Mr.
son and
be prepared, for moie leadi v
them himself; and to cause a Latin edition to

%crtiation

as to the

?Spro™

n

"S

acq^^

P^S

^1-°--'-'

important novelties of Mr S.'s
°".^J,J;
his " Chaiacter
the 1st volume of ^.^^^f
In 1812 Mr. Townsend published
roDC
ashandsomely acknowledges Mr. Smith s
of Moses," and in the preface,
sistance in tracing the strata, &c.
„. .
,Ki;»v.»rl hv Micharacteristic Strata, ^^''.P^^^'^^f
§ This principle of selecting
vo xxxv. p. 138; and in June
Farey in February 1810, in the Phil. Mag.
having Previously «c«erf onit,m
he
113;
112,
Report.!.
Derby
in
IHll!
of Deiof his large Mineral Map
ISO?: in the constriction of a great part

drculSgthe

.

.

.

tyshjre, and

its

environs.

ji

valleys

.

176

Mr.

Smith's Geological Claims stated,

being found, where several of the others come to the
surface. And having then fully adopted and practised this new
p^'inciple of selection, (or chooaing such of the strata, out of the
great number of others, as should first have colours assigned
them, and the tracing and depicting of tthich on his Map, should
lejirst attempted.
5th. Having made use of certain Strata selected as t^bove (several of which are very unimportant in almost any other point
of view, but their visible edges, and had not even received a
name, or been mentioned in previous geological writings) as the
subsequent means of mapping or filling i?i, between ihera?iges of
these characteristic Strata, as many of the less conspicuous (although perhaps more useful) strata*, as tb.e scale of the map
would admit; a practice quite new among<^t the makers of mineral Maps, of mine or colliery Estates, then, or ever, now, except by those who have expressly followed Mr. Smith in this
valleys

practice.

6th. Having in these early parts of his Survey of the strata of
England, l)y that very particular attention to the nature of the
.surface Soil, and its fitness for and appropriation to particular
kinds of vegetable cultivation or spontaneous growth, which his
previous and early habits as a Land-survej-or and Valuer, had led
and enabled him to pay to these objects, while investigating the
strata beneath ; succeeded, in ascertaining and establishing nnaieroiis helps to the mineral surveyor, from the visible appearances of the Fegetal'le productions of a district, towards tracing
out the surfaces of its less conspicuous Strata beneath f
7ih.
* In all the numerous and wide-spread opportunities which Mr. Smith,
Mr. Farey, and other of his friends have had, in seeing tlie mnp.i which are
in }he possession of the mineral Owners, and their Lessees and Agenls, and
in those of professional Coal-viewers, &c. throughout Great Britain, not an
instance has occurred, of any of these maps depicting the thick Rocks fnd
Strata, ivhouc cdgca are consplcnons on the surface, as the means of niarkiiig
out, almost paraltjl strips, iviflihiwlitclt ticc coals, irorisiones, thin limex'ri:i':.i,
fire-clay, &c. &c. are to be found ranging; although, in all the minut'ia? of
surveying mineral estates, these principles and proceedings of Mr. J^. aie
equally, and even more applicable and useful, than they are in kingdom,
county or district surveys. As a recent instance may here be quoted, the
survey of the Leinster coal district in the South of Ireland, made by Mr.
Richard Grithth junior, in ISM, and since published by the Dublin Society;
wherein, tite bassets of no rocks are attempted to be shown, wit'iin the coalfield, but merely the basset ring of one coal-seam, and broken part.-; of t!ie
bas.sets of three others
the ascertainment of which coal-bassets, must liavc
been as laborious as the accurately marking out of half, or perluips the
whole of the basset-edges of the principal sandstone rocks, would have been,
which interlay the coals of the whole field ; and from whence, the internal
structure of the same would have been incomparably more visibly and usefully shown, than at present.
f III the minuter details of the coal districts, Mr. Farcy used this other
;

principle

;
:

Mr,
7th.
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Having by the same persevering attention

177

to the surface

in connection with its Strata leneath it, ascertained the true
source of the supply of all Springs of Water, to be the superficial
water (of rains, or streams, pools, &c.) percolating downwards
through porous Strata or Alluvia, until intercepted by watertight strata, or by Faults or patches of clayey alluvia, or by Water
already stagnated, in such porous masses ;
and having deduced
and applied in an extensive practice, then commenced, these investigations and conclusions, as to the Strata and Springs, to the
Draining of Land., wherein Mr. Smith has been employed, in
most of the improving agricultural districts in the kingdom, since
about the beginning of this century.
8th. Having while engaged in the earliest of the investigations
above mentioned, ascertained the important fact of ihQ fossil
Shells, Corals and other organic remains, imbedded in the strata,
not being accidentally or capriciously distributed therein, but that
each particular species of these organic remains (when such
species are with the requisite niceties discriminated) has its proper and invariable place in some particular stratum or bed, of
the successive laminae of the earth;— and having then drawn the
conclusion, and verified it by an extended research, that some one
or an asseml)lage of two or more of these species offossil Shells,
&c. may serve as new and more distinctive marks, of the identity
of most of the Strata in England *, than were previously known
or resorted to, by mineralogists or others.
9th. Having ascertained, by the actual tracing and examining
of great lengths of most of the upper and middle Strata of England, that the mineralogical characters, as well as the more obvious or useful qualities of nearly all of them, vary so considerallij, in different parts of their course and breadth of surface,
as to render any Jiames for such strata, or descriptions of them
founded on mere mineral characters, veiy uncertain and uselessf
yet probably, no instance has occurred, of any remarkable or useful quality of, or property attending a stratum (including its
o?ze p/ace only;
nodules and organized fossib) having occurred
but more commonly, such occur in numerous places on its range
nearly ail the properties of a stratum, more or less often and

—

m

principle of selecting, mentioned p. 1G2 of his Report;

all

which he

iic-

knovrledgcs having derived, from the instructions of Mr. Smith, in niineral
surveying see also the Phil. Mag. vol. xxxv. p. 131^, and vol. xlii. p. 1()8.
• On the 5th of August 1807, Mr. Farey published an explicit notification
of these discoveries and conclusions by Mr. Smith, as to fossil S/iells, in the
latter part of the article Co.\r,, in Dr. Rees's Cycloprcdia.
f A matter on which Mr. Farey very pointedly insisted in 181 1, in the
preface to, and in various other parts of his Derbyshire Report, vol. i.
:

Vol. 51.

No.

231).

March 18 IS.

M

suddenlv

—
Mr.
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suddenly appearing to decrease, and perhaps to disappear locally; to increase again to perfection, and after a greater or less
length of range or breadth, again to decrease and disappear

and so on.
10th. Having ascertained, that although the strata of nearly
all the south east and east of England, have a general and easy
dip towards the south-east ; it is not, as one flat plane that they
so dip or decline, but they are waved in a somewhat parallel
manner, almost like the surface of a ploughed field and on the
great scale, are found to form ridges and troughs*.
11th. Having, by the collection of very numerous Specimens,
actually ascertained the particular species of fossil Shells and
other organic remains, which distinguish teri or more of the principal Strata of England; having observed that often, where extraneous alluvia is absent, the organic remains of the Strata, shovr
and having extensively^ used
themselves in the ploughed Soil
these, in conjunction with the other new means above mentioned,
of tracing and identifying the Strata, previous to 1799; and having in that year, made and circulated several manuscript copies of
a list of such Shells, &c. f occupying a scries of twenty-three of
the principal Strata which are enumerated therein, in their orwhich order of the Engder, from chalk downwards to coal:
lish Strata Iwd not previously been ascertained and published by
any one J ; or the fact known, that London is situated on almost
the highest of the British strata, which in the following summer Mr. Smith ascertained.
12th. Having in the prospectus which Debrett printed and
circulated in ISOl, (and of which also gre^t numbers were dis:

;

• In April 1812, Mr. Farey puljlisbed a notification of this part of Mr.
discoveries, in the Vhilosophical Mairazine, vol. xxxix. p. 27 1, Note.
+ The Rev. Bcuj. Richardson, of Farley; William James, Esq. of Welsbourn ; and the late Rev. Jos. Townsend, of Pewsey, were among thosc
who at first received copies of the f^iit, here spoken of, which was drawn vt[.

Smiths

Mr. Townsend's house in June 1/99; concerning which List, Mr. Fare)
published a notice on the 3Ist of May 1815, in the Phil. Mag. vol. xlv.
p, 334 and in August of the same your, Mr. Smith published a copy of this
original List, in the " Memoir," which accompanied his Map, facing p.8.
The late William Reynold, Esq. of Coalbrook Dale, Mr. Thomas Bartley, o.'
Bristol, and others (see Phil. Mag. vol. Kxxviii. p. 338, Note) received
copies of this List, at second hand, soon afti-r 1799.
X In confirmation of which, all the numerous uiineralogical and geolfw
gical works, learned transactions, periodical publications, or other wcrk'<,
prior to 1811 (when Mr. Farey's Derbyshire Report, vol. i. appeared) may
in rain be searched, for any such knowledge ; or, for the cle;ir and ea'plicit
laying down and acting on, or using for the purposes of geological investigation or theory, any o< the important discoveries and dcductiona, which aie
herein claimed for Mr. Smith.
at

;

tributed
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Mr. Smith was soliciting the names of subscribers
for the publication of his Map and Memoir*), set forth very fully,
what were the objects and advantages to various classes of the
community, as well as to science, which would result from tb.e
diffusion of the knowledge regarding the Strata which had then
tributed, while

recently been acquired.

13th. Having, from the

commencement of

first

his tracing

and mapping the British strata, in the most free and unreserved
manner commiiniLated, to all the various mine, colliery, or
(juarry Owners, Ai^enfs, lVo>kmen,8cc. witii whom he conversed
on the spots, almost throuuhout England and Wales, and to
scientific Men and others, in general f, whatever they wished to
ask, regarding the principles and process, on which his investigations had been commenced and carried on, to the state in which
his liJap, Sections and Collection, were then shown to them; and
as to the general conckisions,oi every kind, which he had drawn
therefrom
and to Mr. John Farey in particular, the agent at
Woburn, for the late Duke of Bedford's estates, at his Grace's
particular request (made before Mr. Farey had ever heard the
name of Mr. Smith mentioned) a full and particular course of
instructions were given, in Mineral Surveying, by Mr. Smith
|j
;

at the time of revising his

Map of the

adjacent parts of Bedford-

and Buckinghamshire: such as, joined with his own previous acquirements and industry has enabled Mr. Farey, since
the decease of his Grace, extensively to practise Mineral Sur~
shire

veying in new situations, almost throughout Great Britain.
14th. Having, at very considerable trouble and expense,
brought together and arranged, « numerous Collection of Sped'
'•Hens oj the several English and Welsh Strata, from numero7is
and distant Places (all of which were marked) on the range of
•

On the

1st of July 1801

,

the editor of the Monthly Magazine, in vol.

si.

p. 525, published a distinct notice of this prospectus.

t For several

years after 1800, Mr. Smith made a point of attending nearly
the pnblic Agricultural Exhibitions of the Bath Society ; ?.Ir. Coke, at
tiie f)uke of Bedford, at Woburn ; and of Lord Someiville, and
the Sraithfield Club, in London, and there piihlichj hung up and shoiced his
all

Molkham;

Map

of the Strata, to many hundreds of intelligent persons which fact has
very often been recorded in the newspaper accounts of the proceedings of
these meetings; see the Star of the 21st of Juae 1S04, p. 4: Phil. Mag,
vol. XXXV. p. 114, &c.
X To whom Mr. Farcy made
some terms, in Feb. 1810, in the

:

this

acknowledgement in the most handMagazine, vol. xxxv. p. 1 14 ; also

Piiilos.

in a paper read to the Koyal Society

on 21st March 1811. Phil. Trans. 1812;
and in June 1811, in his Derbyshire Report, vol. i. p. 1 10; and on very numerous other occasions, in the last twenty-five volumes of the Philosophical
Magazine, aad in several other works, Mr. F. has also stood forward, zcalouily, and with effect, to a.'isert Mr. Smith's claims, as herein set forth.

M

2

each
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each stratum, as shown in his Map; and particularly of thff
organic remains, found imbedded in each of these several Strata.
Having rented and kept Rooms for the express purpose of displaying these Specimens, in the real order and succession in which
they occur in the Earth, and given the freest access to them
gratis, and to his 7nap of the strata and sections, by all persons
who applied as great numbers did, and occupied much of Mr.
Smith's time in thus explaining them.
At first, this Collection was shown in Trim street, Bath,
througli several years ; next in Charing-cross-street, London j
and siuce 1804, for many subsequent years, in Buckinghamstreet, Strand, at Mr. Smith's present residence, until this Collection was in June 1816, removed to the British Museum, and
there arranged by Mr. Smith, in a similar manner and order, for
;

the free use of the public.
15th. Having, in August 1815, published (at Mr. John Gary's,
181, Strand) his large coloured Map of the Strata, in fifteen
sheets, on a scale of five miles to an inch ; and a " Memoir," of
fifty-one quarto pages which accompanied it.
Geological Talle
IGth. Having since published (at ditto)
of British organized Fossils," &c. containing a great many use-

"A

and interesting particulars, on a single sheet.
(at ditto) " A Geological Section, from London to Snowdon," on a long sheet.
And (at Mr. Evan Williams's, No. 11, in the Strand), one out
of the two intended parts of the " Siratigraphical System," in
which more than 700 species of Shells and other organic remains,
which Mr. S. has arranged in the British Museum, are each to
be named, and scientifically described; with references to the
precise diflferent Places, at which the several individuals of each
species were dug *, and the particular Stratum (with reference
to the Map and Section) which it there occupied.
Also (at Mr. James Sowerby's, No. 2, Mead-place, Lambeth)
three out of the seven intended numbers of " British Strata
identified, by their imbedded Organic Remains," in which drawings are given, and the names of all the most characteristic Shells,
Corals, &c. of each Stratum.
ful

Also

London, Dec.

1,

1817.

* These Places, as enumerated in this first part, are 263 in number; and
the number of the individual Shells, &c. 1155; of which an alphabetical
list is given in the Philosopliical Magazine, vol. L. p. 271.

XXX. On

[

]

" Whether Musk is necessary to the
what Extent, and how most readily allainalle P"
Henry Upington, Esq.
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the Question

—

to

[Continued from p. 43.]

To Mr.

Tilloch.
Blah's Hill, Coil", Feb. 18, ISIB.

—J

Sir,
1 HAV^E read in your January Magazine my last letter of
the 17th December, and am really api)rehensive that so long an
exclusive dissertation upon music will appear to many of your
acI
readers an unnecessary procrastination of my subject.
knowledge the delay; and however interesting the musical question may in i/^e/f appear, I am determined to conclude it within

and confine myself, for the future, to its more
immediate a|;plication to my theme.
Ere I commence with the formation of that lalle which I
promised you, I must recall your attention to the mode of calculation by which I suggested that it should be governed; viz. by
the creation oi means, and the subsecjuent division of those means
into the sums produced by the multiplication of the extremes
in justification of which procedure I advanced, as you will recollect, to the minor 6th, pointing out its origin from the fourth
and octave the fifth having previously proceeded from the conwhile the
joint operation of the base, the fourth, and octave,
fourth, in its turn, was generated by the base and octave alone.
Although this retrospect may possibly serve as a competent
introduction to the table ; yet I would previously state in defence
of the fourth, one important peculiarity which elevates it above
all other numbers, and justly stamps it (at least in my estimation)
Nature
with that superiority of character insisted by the Greeks.
then, throughout all her known operations, has uniformly assigned as the common centre between any two bodies of different
magnitude, some certain situation, more contiguous to the greater
body than to the smaller and that this universal principle is
C'Cjually applicable to that branch of acoustics called .Music, as to
every other branch of natural philosophy, is evident, from the
this present paper,

—

;

—

:

indispensable construction of

all

our fixed-toned instruments.

Thus, with our piano-fortes the interval between any fundamental
and its 4th, is occupied by on\y four keys, while that between
the 4th and the octave of that fundamental is occupied by six.
The fourth, therefore, most avowedly, and not the fifth, which
would reverse this order of nature, must constitute the musical
centre, and consequently the only perfect concord.

M3
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Music

IFIiether

Is

necessary to the Orator ^-^

TABLE OF ANALYSIS.

^

Base, for convenience, counted as 12.

Order on Scale as created.

Mode

of Creation,
3 ~«
70

Originals
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12

Fourth
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Although the major 4th is certainly inferior to the preceding
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the result of those uniform operations which

in the analysis of our musical

operations

may be

I have
numbers; and by those

instantly discovered the superiority of the
all the discordant intervals, com-

intervals called concords;

—

mencing with the major 4th, being generated by means, whose
originating extremes have descended from the ratio of 3 to 4,
Intervals so basely constituted as the latter
to that of 7 to 8.

Even our 3ds and

can lay no claim whatsoever to proportion.

6ths, as originating from extremes in the ratio of 2 to 3, can
merit no other than the ancient appellation of discords, when

compared with the more

perfect 5th,

and

its

still

purer gene-

rator the 4th.

A

subject perhaps

comes next

still

more

desirable than

all

our calculations

in order, viz, the construction of a musical

diagram,

the relative length of whose lines or strings shall not only accord
4
with

M

"
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is
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with our generally received proportions, but at the same time
shall indicate, for our guidance, the seven original intervals.
V'/cther this or any other suitable diagram has been hitherto
constructed

I

know

my

not, nor is

it

—should

of importance

:

facts,

not ori-

lead to any discovery for the
judicious subdivision of our scale, the nuisical portion of society
ginality, are

will

object

;

it

be amply remunerated for the trouble of perusing

it.
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Diagram.

describe a semicircle.
;

;

D

draw the
and from

the points E and F erect the perpendiculars EG and FH. Then
with the radius BD, and from the points B and H, describe two
arcs intersecting in

I.
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I

as centre, and

BD

as interval,

describe

.
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an arch which will pass through B and H. Let a similar arch passing through B and G be also described.
Then
if we divide the arches BG and BH into seven equal parf^^*. and
let fall perpendiculars upon the line AC, we shall not only I'.is<3escribe

cover in the length of every line or string, what should properly
be termed the " natural scale," but also the probable origin of
*he Grecian " disdiapason," the line
as well as the line FH
being equal to one-fourth of the original line AC.
All music then is contained within the isosceles right-angled

HG

ABC ; and in proportion as we extend the edifice or
system beyond the boundary of the disdiapason, as thus

triangle

we deviate more and more widely from that beautiful
and perfect order which the great Architect of nature appears to

so shall

have established.

You
age of

now permit me to offer some remarks on that passformer paper which glanced at the proportion of our
chords; the accusation of " heterogeneous mixture"

will

my

common

—

applied by some persons to those chords, as I mentioned in that
passage, not having received my altogether imqualified assent.
That certain proportions do actually exist within these chords
is undeniable ; but that these proportions do not approximate,
in the remotest degree, to that superior species called ^' Har-

monic," must be confessed.

Simple arithmetical progression is
indeed obvious in the chord minor (the natural third =4^, not
the tempered third
-^ being employed) : thus
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scale,

gratification to the speculative musician.
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iJie

Naulical Almanac.

Thus may be seen that the extent of modern attainment Is
only an approximation towards arithmetical progression ; and if
the l)asis of our system (for such I consider the connnon chords)
can lav no higher claim to perfection, then must our harmony
Harmanic proportion requires, that of four
be very low indeed.
immhers, the first number shall bear the same ratio to the fourth,
which the difference between the first and second number shall
bear to tlie difference between the third and fourth. If harmony,
then, in the true sense of the word, be at all attainable, let u«
judiciously subdivide the scale for the purpose : but, on the contrary, if it be wholly ?iwattainable, let us discontinue the torturing of nature by the perpetual violation of her proportions.

[To be continued.]

XXXI. Oh

the Nautical

To Mr.

Jlmanac.

Tilloch.

—In

the last number of your valuable Magazine (p. 146)
^la,
a correspondent, under the assumed title of Manchestriensis
has thought fit to reply to the observations which I lately made
on the gross and numerous errors in the Nautical Almanac: and
he is pleased to say, with no small degree of pride and satisfaction, that he is able to refute and contradict my assertions "with
Notwithstanding the modest tone of
the utmost confidence."
this sentence, and the magisterial air which the writer assumes, I
can only state in reply that, as to the occultation of Mars on
Jan. 1, 1S20, I have carefully revised mv calculations on that

and

subject,

still

find (in spite of

what Manchestriensis may

and in this,
say) that there will be an occultation on that day
I am partly borne out by the Comiaissance des Terns, which states
:

The longitude and height of
it will be visible also at Paris.
the Nonagesimal, and the quantity of the Parallax both in longitude and latitude, I have deduced, not from any tables but, from
a trigonometrical calculation, on the assumption that the sphe300.
roidal figure of the earth is 299
I have had recourse likewise to the same method, for determining the time of the commencement of the great solar eclipse
on Sept. 7, 1820 which (if there be any truth in the formulae
that

:

:

the writers on this subject) will certainly commence
at Greenwich at 0*^ 23*' 10"; and the moon will make the first
impression on the sun's disc at 48'^ 22' from the vertex. If there-

given by

all

from those given by Manchestriensis,
from our having made use of different methods: but
I am at a loss to account for the bold assertion which he has
made that it is not of any consequence whatever to notice the

fore these values differ
it

must

arise

point

:
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point on the sun's disc where the moon makes its first impression
an assertion which evidently shows he has not been in the habit
of observing such phaenomena.
With respect to the errors in the configurations of Jupiter's satelHtes,

Manchestriensis might

that point,

computing
But,

The

sir,

easily have satisfied himself on
had he taken the trouble (no very arduous task) of

their positions.

have

I

now done

with this subject,

frequent and glaring errors in the Nautical

I

hope for ever.

Almanac have

at-

length attracted the notice of government; and his majesty's ministers have consequently brought in a bill to amend and reform

Mr. Croker, in his speech upon this occasion (on
the 6th instant) pays a handsome and deserved compliment to
the late Astronomer Royal, Dr. Maskelyne, by observing that
" he had looked into the whole of the almanacs from the earliest
that work.

period, and found only two or three errata in any one volume.**
At the same time he added, " The later numbers however are very
incorrect, and he was very sorry to be obliged to say that the
numbers for the present year did not contain less than eighteen
gross errors; and the publication for the next year not less than
forty ; in fact, the Nautical Almanac was a bye-word among

the literati of Europe."
Before I close this letter, permit me to suggest, through the
means of your valuable miscellany, some hints for the improvement of such almanacs as may be in future published by the new

commissioners of the board of longitude.
In the first place, it
ought to be expressly stated in the preface, what tallies are made
use of in the computations, in order that any person may satisfy
himself that the calculations are true. The name of the person
likewise who makes the computations ought always to be stated
in the preface: this would not only tend to make the computer
more anxious to preserve his scientific character, but would likewise show where the blame (if any) ought to attach.
This method is adopted in the Coiutoissance des Terns: but in the ephemerides published at Berlin, Vienna, Coimbra, &c. it is unnecessary, as tiiey are under the known direction of the several autiiors.
In computing the moon's place from the Nautical Almanac,
for any intermediate time, a constant reference is made to Mr.
Taylor's sexagesimal tables, a quarto book consisting of upwards
of 300 pages
but the onbj part which is wanted for that purpose is contained mfmtr pages of that work. Why cannot that
portion of the work be reprinted in three or four octavo page*
and added as an appendix to the Nautical Almanac ? This method is adopted (though in too abridged a form) in the Connaissance des Terns for 1820, p. 164. The mode however adopted
by M. Bode in his ephemeris would be more convenient for practice, although it might give the computer more trouble; which
:

On
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Almanac.

contiguous columns to the moon's longitude and
latitude, her horary motions in each course.
A correct list of the longitudes and latitudes of all the zodiacal stars, down to those of the seventh magnitude, ought to he
given in each number of the Nautical Almanac, in order that persons may frequently look out for occultations, bv the moon, of
such stars as lie in her path. A list of this kind uas given in the
Nautical Almanac for 1773, but has never been continued.
Many other useful tables might likewise be introduced, without much additional expense to the work, as will readily suggest
themselves to those persons who have the conducting of it: and
many improvements might be made in the arrangement of the
For instance, the configurations and eclipses
different articles.
of Jupiter's satellites ought to present themselves at the ia?ne
opening of the book, as is done in the Connaissance des Terns and
in M. Bode's ephemeris, in order to avoid a reference from one
A table of the state of the tides might be inpart tathe other.
troduced, as in the Connaissance des Terns: the phases of Venus
and the position of Saturn's ring at different periods might likewise be given, in the same manner as by M. Bode in his epheThe same mode might likewise
meris, by means of v/ood-cuts.
be adopted for showing the phases of eclipses, and the occultations of some of the principal fixed stars.
The columns of the
monthly phaEUomena should be enlarged and thrown together at
the end, similar to the plan adopted in the Connaissance des Terns
and bv M. Bode: and every visible occultalioji of the stars noted
down, in order that persons may look out for them. The appendix should be revised, and such parts excluded as are not adapted
such as the recomto the state of science at the present day
is, to insert, in

:

mendation of twenty-feet telescopes

as the

most proper

for

ob-

serving Jupiter's satellites.

The

rising

and setting of the sun, moon, and planets,

for the

different days in the vear, should be inserted, as in the Connais-

sance des Terns: for although the Almanac is intended for general
all parts of the world, yet it is more used in
and many persons (even of an
this country than in any other
astronomical turn) are obliged to buy other almanacs to obtain

use, and adapted to

;

that information.
Several other improvements and alterations may probably occur to some of your readers; and they would he rendering an essential service to the science of astronomy if they would publicly
suggest them, for the consideration of the new board of longitude: who will, no doubt, attend to any hints which rnay tend
to make the Nautical Almanac more generally useful than it has,
of late years, hitherto been.
I am, sir, your obedient servant,
March 10, 1818.
AsTRONOMicus.

P.S.-~WouId

^leleorolog'ical Retrospect of the last

Half of the YearlSlJ 1S9
.

—

P.S.
Would It not be desirable to publish separately an annual Jlppendix to the Nautical Almanac, consisting ol' scientific
information and observations relative to astronomy ; similar to
the plan adopted in the Connaissance des Terns and by M. Bode,
in his Ephemeris? And might not such apian be adopted immediately, so as to correct and improve the existing almanacs of
1818, 1819, and 1820?

XXXII. Meteorological Retrospect for

the last

Half of the

Yttar

1817*.

Storms and Hurricanes.
X* EW years have been more distinguished for an extraordinary
In the year 824, when,
frequency of violent storms than the last.
if we may believe the annals of that period, a hailstone sixteen
in those of 1680,
feet in length fell upon the city of Autun ;
1720, 1739, and -1740, when there were storms of hail of one
foot in thickness; in 1767, when Potsdam v.as devastated by
hailstones of the size of an ordinary gourd; in 1771} when the
environs of Namur were ravaged i)y others of nearly eight pounds
weight; in 1788 and 1812, which were also remarkable for their
storms, and the congelations which accompanied them ;
there
was still nothing in point of extent of suffering to compare with
1817.
The city of Kheims will long remember the 19th of Mav.
After having experienced on the day preceding an extraordinary
and stifling heat, about half past one in the morning there appeared in the heavens an igneous meteor, the red light of which,
reflected from all the houses, gave to this ancient Gallic city the
semblance of a town involved in one vast conflagration ; some
strokes of-thunder were followed with rain, which fell in extraordinary abundance for two hours ; soon after, a large black
cloud gathered over the city and burst upon it with a horrible
crash. For five minutes the hail fell in torrents; whole roofs were
broken the trees of the gardens hashed, and some animals killed.
The neighbouring country however did not suffer any thing.
The same day the hail ravaged with equal severity many communes of the department of the Upper Garonne; and on tlie
following day Semur {Cule-d'Or) and the rich vineyards in its
environs were visited i)v another frightful storui, in which the
rain and hail fell for a whole hour in one continued flood.
The month of June was especially remarkable for the number
and severity of its storms. On the 7th, a part of the commujies
of Courcon, Beangas, Moulinet, and Bondi, in the arrondissement

—

—

;

•

From

liiOliothajUij

rhyako-Ecunotni<iuc.
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of Villeneuve (Lot and Garonne) was laid entirely waste ; not a
was to be seen standing, nor a leaf remaining on
a vine in those places which the hail attacked : a heavy rain
which fell on the night of that day did still more harm, the quantity of earth which it unsettled being so great as to cover all the
meadows with sand.
The same day a violent storm assailed the
canton of Zurich in Switzerland, the city of Pau (Lower Pyrenees),
and some surrounding communes. Some hail fell of such a size
that roofs were broken and animals killed.
On the 8th, fourteen communes situated in the valley of the Loire, and on the
9th, twenty-seven in the arrondissement of Ambert, were nearly
inundated by the quantity of rain which fell, accompanied with
large hail.
On the 10th, a storm of such severity swept over
the canton of Saint Gall, in SwitzerLmd, that a great number
of houses were thrown down at Wittenbach, Berg, Horn, and
Ober-Steinbach. On the r2th, the environs of Casan (Russia)
were devastated ; the ravages of the storm fell particularly upon
the village of Oura, inhabited by Tartars living in a state of
ease, and famous for their fabrics of red-coloured cotton ; the
rivulet which traverses this village formed all of a sudden an immense torrent, carrying along with it men, trees and habitationSj^
to the distance of twenty versts.
On the 14th, another storm
>till more horrible desolated Belgium
the thunder raged for
three-quarters of an hour without intermission ; the storm driven
l')y a south-east wind was so violent, that
it tore up a number
of large trees, overturned many granaries and some houses, and
shook ail the houses for the space of a league.
On the 15th, a
shower of hailstones fell upon the town of Lierre in the Low
Countries, most of which were of the bulk of a pigeon's egg. The
22d, the 26th, the 27th, and 2Sth were also distinguished by
violent storms which conimitted great havock.
In the same month the heat was more excessive in England
stalk of corn

:

than it had i)een for several years, and brought on storms which
did every where a great deal of damage.
At Tewkesbury they
were accompanied with large hail ; at Salisbury there was one
attended with an extraordinary obscurity, and followed by torrents of rain and large pieces of ice, the ravages of which were
frightful
trees shattered
men and beasts wounded houses
overturned, &c.
On the i3 d of July a storm of the greatest violence, mixed with
large hail, burst in the night-time upon the town of Agen and
many communes of the department of Tarn. It continued till
ten o'clock the next day, which was also distinguished by another
temjit^t, wiHcli cirieu ruin and devastation into the valley between tlie two mountains of Lure and of Leberon (the mouths of
the Rhone) over a space of more than fifteen leagues. On the

—

—

—

4th,

of the

last
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4th, hail of the size of filberts fell at Munich and Lons Le Saulnier; and on the 10th, many leagues in the departments of the
Yonne and Ain were in less than an hour laid entirely waste by
another storm of hail as large as pigeon's eggs, and precipitated

The 1 1th was marked by a storm
with astonishing impetuosity.
At Pforzheim in the duchy of Baden, and
of still greater fury.
on the frontiers of Hungary and Lower Austria, hail-stones were
collected of the bulk of the largest hen's eggs ; several men and
beasts were killed, and the hopes of a fine harvest wholly deThe night of the same day was most ruinous to the
stroyed.
cantons of Chateauneuf and Eymoutiers in the department of
Upper Vienne. The hail was of such force that even the chesnut-trees were destroyed, and in such abundance that two days
afterwards it was found in heaps upon the ground. On the 31st,
there fell at Manchester, in England, and its environs, hail of
such an extraordinary bulk that two persons were killed by it at
Pendleton, and several others grievously wounded.
On the 8th of August, a thunder-storm burst on the town of
St. Avoid (Moselle), and caused a fire which consumed thirtythree houses and thirty-eight barns*.
The 16th was a day
cruelly memorable to the departments of the Aisue and Ardennes.
The reapers were occupied in collecting one of the finest harvests which had been known for a long time ; the heavens became suddenly obscured by thick and heavy clouds ; and soon
a storm of hail burst forth of such impetuous force, that in ten
minutes the crops and fruits of every description in the territory
«f four villages were hashed in pieces.
Some of the hail-stonee
found were three po7mds in weight. These congelations resembled a bullet cut in two ; the centre of each hemisphere was
harder than the rest, and of a brownish colour.
On the 22d,
after two months of excessive dryness, Rome was the scene of
another dreadful tempest
some vineyards were quite ruined,
and more than thirty of the largest trees of the villa Panfili were
torn up by the roots.
On the 26th, there was a hurricane at
the estate of Gourgivaux near Epernay, which, though it only
lasted three minutes, tore up and shattered a number of trees,
carried oif several roofs, knocked the barn of a farm topsy-turvy,
and scattered to the winds 300 well-bound sheaves. On the
27tii, in the valley of Pia near Genoa, there was a similai hurricane, but of a longer duration; the damage occasioned by
:

•

A popular error augments the

»«n

with

aeeruU,

evils occasioned by sucli Storms at many
assistance should be run for, the women discourage the
greatest eamcttness, saying, that vjhcn the fire of Heaven tlc-

When

places.
it

tlie

i» in

wain to teekfor relief; and that v.atcr, fur
^

yslU OHf^ incretue Hi force aitd adivity.

from

allaying
^

it,
'

wliith

;
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which it will take many years of prosperity to repair ; vine*>
trees of every kind, even garden walls, fell prostrate before it.
The 3d of September, at Liverpool ; the 1 1th, at Paris; the
r2th, at Antwerp, Brussels, and several other places in the Low
Countries ;
the 22d at Schaffhausen, &c. and the 28th at Memel, were distinguished by violent and destructive storms, in
most of which the size and quantity of the hail was still the

—

chiefly reftiarkable circumstance.

In the month of October, the place which suffered most from
the elements was the old town of Nocera, at the foot of the ApFor the third time in the course of five months, it wa»
penines.
visited on the 4th by a hail-storm of such tremendous violence^
its suthat all that had been spared by the previous tempests,
were completely deperb olives, its fiuit-trees, and its vines
stroved. A number of cattle were killed, owing chiefly, perhaps,
to tire verv angular shape of the hailstones in this instance, the

—

largest of

which were found to weigh about

—

The

six ounces.

other places visited by remarkable storms during this month, were
the communes of Mesmes-sur-Yevre, Vasselay, and others in
the environs of Cahors on
the department of Cher, on the 1st ;
FolignOjAssisi, and Perugia on the same day as Nocera;
the 3d ;
In one quarter of an hour this last
and Alicant on the 13th.
town and its environs, which produced a great abundance of ex-

—

—

—

and an excellent wine, presented the spectacle of
one great wreck *.

quisite fruits

I?ui7idations.

Other misfortunes not

less disastrous signalized the period

un-

The inundations of rivers and lakes desolated
der our review.
almost all the countries of Europe, particularly Switzerland, tlic
west of Germany, the Low Countries, Holland, the north of Spain
and in the United States, the two provinces of Kentucky and
'New* For near half a century the people in the Maconnais (Saone et i<oh-e)
have been in the custom, for averting damage by hail, of firing mortars from
the heights ,it the approach of storms. The first who introduced thi*
sclieme was M. de Chevriers, an old officer of marine, proprietor of Vaurenard. The experience of many years having convinced the inhabitants
of the neighbouring country of the excellence of this practice ; it has bteu
adopted by the communes of Igcr, Azc, Romaneche, Julnat, Le Torrins,
Ponilly, Fleury, Saint Sorlin, Viviers, and many others, which have ever
The size of the mortars, and
since been exempt from any ravages by hail.
of times they are fired, varies according to circumstances and
of Fleury makes use of a mortar which carries a
charge of one pound of powder at a time. It is ordinarily begun to be fired
before the clouds have had time to accumulate in any great number, and
the firing is kept up until the stormy clouds arc wholly dispersed. Th«
aimunl consumption for this purpose is from 4 to 500 killogramme* (820 to

the

number

localities.

The commune

1022lb!>.)

hflhe

Now- York.

In the

last

first
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days of June, the

Rhone
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tunlultuously

Imist its banks, at the same moment that the waters
of the Rhine
and the Aar attained a prodigious height* ;— that the lakes, the
rivers and the torrents of Switzerland, the Grand
Lake of Constance, the Necker, the Mein, the Mense, the VVahl,
&c. overflowed upon all points.
The detail of the disasters which they
caused is fearful.
During three months their Waters Covered
whole countries, menaced the foundations of the most solid edifices, and scarcely left in some places the
roofs of the houses to
be seen, while they kept constantly sweeping away trees and
flocks, and a vast wreck of things of all sorts.
Fields cultivated
with the greatest care were converted into morasses; large
tracts
were turned into deserts of mire ; the finest harvests were every
where destroyed. On the 26th, 27th, and 2Sth of August,
a
south wind which had prevailed for more than a month was
followed by a hot rain, which melted the glaciels in such a manner that the Rhine rose anew beyond all former example,
and
presented until the 23d of September the appearance
of a vast

lake : the torrents of the Tyrol were swollen higher than
their
greatest height in 1789 ; aiid the Sill, which falls into
the Inii
near Inspruck, burst its banks and carried away several bridges,

with a vast quantity of trees, houses, cattle, &c.
On the 9th of
November, a very violent storm burst upon the department of
Ardeche, the waters rose to a prodigious height, and committed
great havoc in the arrondisseinents of Tournon, Privas, and
Argentiere.

Earthquakes.
June 30th. After a stolm accompanied with a hot rairi two
shocks very violent were felt at Inverness and in the environs
of
Loch Ness in Scotland.
1022 lbs.) of coarse powder; This pr.ietke, which costs jittlci which is ati
tended with no inconvenience, which is so simple in execution as to
be prao-:
ticable every where, and which is supported not only
by theory, but by the
experience of a great many years, ought to be generally substituted for
the
ruinous system of conjuring storms by the sound of the church
bells.
The
hiisfortunes which every year befall those who havfe recour.^e
to the clocks,
may in the end destroy a prejudice which orisxinated in an a;ra when the
laws of physics were unknown and when fana icsm attributed to the
sound
of the bells a supreme power, in virtue of the benedictions and
unctions
which they received from the hands of the priests. At the same time
that
the villages of Maconnuls adopted the practice of firing mortars,
Guenautde-Moiitbelliard, the celebrated co-operator and friend of Buffon, havin'x
obi
served that the hail never formed itself till after violent claps
of thunder,
proposed to withdraw the electric matter, so as to prevent at the same
time'
»K)th the explosion of the thunder and the formation
of the hail {Journal de
PhysKjne, tom. xxi. p. 14G).
Guyton-de-MorveaU has further demonstrated
the accuracy of this theoiy {Journal de Physii/ue, tom. ix.
p. fiO-67).
• The Rhine rose on the 7th of July, thirty-two
centimetres (one foot)
above its greatest hcijrht in 1770.
;
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July 4.
7.
°'

.\i.

At Barcelona.
Porentruy and Schaffhausen.
I

Saanen, canton of Bern.

Rougemont, and the

valleys of

Gessenay and Seni-

mcnthal in Switzerland.
Aug. 19. Inspruc.k.
Sept. 12.
Saanen.

—

Inverness
the fifth since August 1816.
17.
21.
St. Helena. The oscillation lasted two minutes, and
was felt throughout the whole island and neighbouring sea ; also
at Saanen, Rothenberg, and environs of Rubllhorn.
Sept. 22.
Angoulenie (Charente-Jnferieure), followed immediately by a loud detonation.

Oct. 17.

Pays de Vaud, particularly at Yvonaud and

its

en-

virons.

Oct. 18.
Messina.
23.
The most violent that has
Vostizza in the Morea:
occurred this year.
The
It lasted about a minute and a half.
sea was thrown back to a great distance, so that the ships in
the roads of Vostizza were left quite dry it immediately returned
with great fury, rose five metres above its ordinary level, and inundated a considerable space of gfound soon afterwards it subsided into its original position.
But the cape which formed the
mouth of the river Gaidouroupneiti, after ejecting a very thick
smoke, precipitated itself into the sea, and carried along with it
the town of Vostizza, the villages of Mourla Dimitropoulu, Louniari, Temeni, and part of their inhabitants.
For eight succeeding days shocks less strong, but very frequent, continued to be

—

:

:

felt.

Nov. 11 and 12. At Geneva, and the two sides of the lake,
the shocks were stronger than were ever experienced in this
quarter before.

Drought.
In the early part of this year the south of Europe was almost
desolated by a severe drought, which still continued in a manner
In June it dried up the lake of Ouveillan in
truly distressing.
the arrondissement of Narbonne, and drained the fountains and
wells in the greater part of the departments of the mouths of the
Rhone, the Var, and the Lower Alps. In July, such was its
intensity in the department of the Eastern Pyrenees, that it converted mto salt a great part of the waters of the lakes of Saiup
Nazairc and Villeneuve.
At Marseilles and Montpelier the
greatest inconvenieiK-e was also felt for the want of water.

Great

of the

last
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Great Heats.

We

have had daily the most remarkable heats. On the
/th
of June the thermometer at Paris rose to 26° centigr.
where it
remained the whole day. On the 18th it was at 28°, and
on
the 20th at 30°.
In some parts of Great Britain it rose
still

higher.

At London on the 28th, between three and

five

o'clock

in the afternoon it v/as Z\i<' centigr. being 10" above
the greatest
heats of ordinary summers.
In the north of Asia, on the contrary, there was scarcely atiy summer at all
this year, the cold

contmuing until the 21st of June, the time at which the fine
season in the northern parts of Siberia usually
terminates.
In
the hyperborean regions of Europe, again, the heat
was so intense that the coasts of Greenland, which had been
covered for
ages with enormous masses of ice, were completely liberated,

and

the sea vas laid open as far as the mountains of Spitsbergen,
and
even as high as the 84'-' of latitude.
Enormous masses of ice
descended into the Atlantic sea as far as the 40° of latitude
without melting.

The months

of June, July, August and September were of a
heat, especially at Rome, at Maples, and at
Trieste,
it was impossible to go abroad
till evening.
The warmest

stifling

where
day at Perpignan was the 4th of July; at Marseilles, the
17th
of August, when the thermometer exposed to the sun
remained
stationary at 44".
At Cayenne, winter, v.-hich is the rainy season
in that country, was unknown ; it ordinarily lasts
six months
complete, but last year there were only sixty-two days of rain,
and that slight and intermittent.
Untimely Colds.
After long intervals of heat, of abundant rains, and wasting
storms, we were visited on the 23d of August with squalls of
cold

and weather truly autumnal. The atmosphere was wholly
changed. The equinoctial winds raged with violence
at Paris
;
they tore up the stoutest trees by the roots.
On the 23d of September, the weather v/as mild, and of a temperature rather
mpre

rain,

elevated than suited the period of the year; but next day a
strong

wind arose from the north-east, which dried up the earth and
gave all the chill of winter to the atmosphere. On the 10th
of
October, the Parisians felt as if in the middle of January.
The
like unseasonable cold was felt in the south.
From the' cliipate
of Africa to that of Lapland was a common transition.
After
more than ten months without rain, and a heat the most ardent,
they were obliged on the 15th of October to have recourse to
fires,
the temperature having become on a sudden icy cold.
The damage occasioned by this unseasonable cold, in the two
nights of the 22d and 24th of August, to the standing crops
of
N2
,11
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in the northern provinces of Sweden, particularly Helsingland and the environs of Gefle, and in
Franconia and VVirtemberg. At the beginning of October there
fell a great ()uantity of snow in Scotland, principally in the
counties of Ross and Aberdeen, where it lay two feet deep.
On
the 4th of the same month there was snow on the fertile plains
of Bayreuth to the depth of three inches ; on the 9th it covered
the mountains of Urach, Vosges, and Brisgau ; on the 12lh the
elevated plain of Woivre, in the department of ths Meuse ; and
on the 16th, the mountains of Lozere and the environs of
Mende. It was concluded from these premature appearances,
that we should have a rigorous winter; and in support of the predictions to this purpose, as infallible as those of Mathieu-Laensherg, we had the old theory of nineteen years, and even that of
an hundred-and-o!ie years brought forward. In the first category the winter of IS 17 corresponded to that so long and severe of 1793; in the second to those of 1716, of 1615, and of
1514.
But the temperature changed anew in the first days of
November, and continued so till December. On the 2d, 3d, and
4th of November we had at Paris thick mists, which gave place
to a succesion of very fine days, so much so that on the 22d the
country of Niort and the borders of the two Sevres presented
all the verdure of spring time*
all

descriptions,

was very great

Terrestrial PhcBnomena.

On

the 27th of June, at two o'clock P.M., some women of the
commune of Vauvert (Gard) having washed a number of pieces
of cotton muslin, and others of linen, spread them on a meadow

newly cut to dry. Shortly after there was a great deal of very
which played particularly about the meadow
where the clothes were lying ; and on examining them it was
found that all the pieces of cotton had become tinged with a yellow colour similar to that of nankeen, while those of linen had
lost none of their whiteness.
The yellow tinged stuffs were
washed repeatedly with soap, but to no purpose ; it was found
impossible to take the colour out of them, or even to free them
from the sulphurous odour which they had acquired.
About the same period numerous swarms of those beautiful
insects which are vulgarly named Demoiselles ox Lihellules aquatiques (but of a sort apparently new and very large) were ob
served in several parts of East Holland, particularly in the environs of the town of Sneeck, subsequently at Hamburgh, and
lastly at Stockholm, and several other parts of the north of
Sweden, where they disappeared. They came from the southAvcst.
They formed so dense a body that they resembled the
thick clouds which precede a fall of snow.
When they wanted
nourishment.
vivid lightning,

•

—

;

of the

last
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nourishment, they descended

all at
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once upon some

field,

1

97

sojourned

there for some hours, and afterwards resumed their course.
night the air was quite crowded with these insects.
On the 2d of July the mountain of Hansruck in Upper

At

Au-

and gave place to a lake. Tiiis mountain was
of great elevation, and gave its name to the country around.
During the preceding month there had been various phaenomena,
subterraneous noises
which augured some ruinous event
slight explosions on the exterior, &c. they had disqu'eted the
people of the country greatly, and seemed as if designed to torewarn them of their danger.
On the 24th of the same month, the very opposite of this
phsenomenon occurred in Italy. An astonishing noise was heard
stria disappeared

:

—

after which the waters of the lake
of Porciano suddenly disappeared, and left their ancient bed quite
dry. Eastward of the lake, at the foot of a neighbouring moun-

in the territory of Ferentino;

an enorinous chasm, produced by some viocommotion, down which the waters had precipitated themselves into certain subterranean caverns which now serve as their
receptacle.
The Romans prevented accidents of this sort by
rheir famous canals of outlet, as we see in the lake of Albano
tain, tlv^y discovered

lent

—

but the modern inhabitants of the volcanic country of Rome
have not the same foresight.
In the month of August, another displacement, owing without
doubt to the subterraneous conflagration of a bed of coal or sulphurous matters, happened near Salzbourg in Bavaria, on the
borders of the Salza.
A space of ground, of the extent of about
fifteen acres, sunk down, and from the chasm left, flames continued to issue for four days afterwards, exhaling a strong sul-

phurous odour.
On the 12th of May preceding, the bailiwick of Rattenberg
A whole mountain
presented a spectacle still more frightful.
tumbled down, and transformed into a desert a very fertile and
The cause to which this has been attriwell-peopled valley.
buted was the enormous quantity of snow which fell in the Tyrol,
in February, March, and April, and which a sudden change of
temperature and abundant hot rains had precipitately melted.
On the 5th July, at one o'clock in the nhorning, the waters of
the sea suddenly withdrew from the port of Marseilles, and left it
for some moments quite dry; but soon after returned, and spread
The same phaenomenoq was observed
as far even as the city.
with still more remarkable characters on the 27th of June 1812,
and occurred also in 1775, at the time pf the famous earthquake
of Lisbon.
The atmospheric whirlpools, which are attributed to a displacement of heated air, and by the action of which it is easy to ex-

N

3

plain
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plain the pretended showers of sand, insects, &:c. have presented
two singular enough phaenomena in the state of New-York and
in the kingdom of Naples.
The first was dinstinguished by some
extraordinary circumstances
it raised a young man to a great
:

—

him on a tree, from which it again
snatched him and conveyed him to the foot of a mountain at
some distance. The second happened on the 10th of August.
Some washerwomen at work beside a fountain, out of the city of
St. Angelo, saw in a serene sky a whirlpool advancing upon
them seized with fear tliey fled in great haste ; immediately
height, afterwards pitched

:

afterwards the whirlpool dashed upon the fountain, absorbed all
the water out of it, and carried off the linen spread out on the
neighbouring meadows to a distance of more than a mile, wher.ce
it returned in about an hour to the environs of the fountain,
where it ceased, and redeposited all that it had carried off. The

was found torn and
by gunshot.

linen

full

of holes, as

Celestial

if it

had been perforated

Phcenomena,

In the period of time under our survey the spots of the sun
were successively dissipated and renewed. The grand spot,
which covered nearly all the disc of that orb on the 23d of July,

disappeared on tiie 4th of August.
A great number of small
spots were afterwards formed, which gradually united and concentrated into one
subsequently in the month of September a
division again took place into several groups, which between
the 23d and 27th of October totally disappeared, before having
touched the west hmb of the sun. On the 5th and 6th of November a large spot was observed on the southern part of this
orb : it is now divided into groups more or less numerous, some
isolated, others more approximated.
On the 7th of August, Professor Stark, astronomer at Augsburg, observed a luminous band in the direction of the head of
Serpentarius in the constellation Hercules.
(For this, see account already given in Phil. Mag, for August 181/.)
On the 8th of September, at eight o'clock at night, there was
seen in the vicinity of Richmond, in England, a globe of fire proceeding in a direction from south to west.
It appeared of considerable size, and emitted from its top long streams of fire. Its
progress was slow; but all of a sudden it glanced up into the
heavens, and disappeared among the clouds. A similar phasnomenon was observed on the 19th of November, at three o'clock
in the morning, at Rochelle.
On the 1 9th of September a beautiful aurora lorealis was observed at Glasgow.
(For which, also, see account in Phil. Mag.
for January 1813, by M. Chev. Dupin.)
:

—

Baro-

;
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Barnmetr'ical Olservnt'tovs.
the 26th of January and 1st of April attained the extraordinary height of 73 centimetres (27 inches)
and on the 1st of November, at 52 minutes past eleven at night,
it exceeded that by one degree and 6-lOths of a hne, which is
a millemetre more than the height to wiiich the mercury rose oh

The barometer on

the 23d of February 1815.

the Influence ivhkh the Increase or Diminution
of the Polar Ice has on the Climates of other Latitudes.

XXXIII. On

To Mr.

Tilloch.

—

If the following observations appear of sufficient imSir,
portance to merit a place in your journal, their insertion will much
oblige your sincere well-wisher,
Z. A.
March 9, 1813.

One perpetually finds given as a reason of the great cold in the
high latitudes of the southern hemisphere, the great accumulaThat popular writers should
tion of ice round the south pole.
transfer an idea derived from what we experience when ice is
hrovght into a warm neighl)ourhood, or what we experience
when ice, formed in the neighbourhood or in the place itself, begins, from the action of new and extraneous causes, to warm and
melt that they should have transferred this idea to the general
and total effects of ice formed in any place, is not at all sur!)Ut that the same notion should have been adopted by
prising;
so many scientific persons, is indeed a lamentable proof, among a
thousand others, how little the world is improved in the art of

—

—

strict reaso.iing.

The formation of ice in anv place tends to warm the neighIf the ice, without melting, accumubourhood, not to cool it.
lates year after year, there is obviously a perpetual yearly accumulation or accession to the world of free coloric; namely, of
all that set free by the conversion of the water from a fluid to a
And consequently, whatever partial cold may be
solid state.
produced, ihe geiier at effect is an increase of warmth. Suppose
What is the
the water of a lake in any country to become ice
Not the presence of the water surely ;
cause of this change ?
but either the abstraction or the locking i/p of caloric in the neighbourhood, in consequence of certain grand processes of nature of
which we know vothing, and which we do not imagine to depend
on the existence of a lake in that place. This abstraction of caloric reduces the temperature about the lake below the freezing
point; and then, by the tendency of contiguous bodies towards
equal temperatures, (of the laws of which tendency we know
something.
N4

—
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something, though not much) converts the water into ice. But
the conversion itself is accompanied with circumstances that tend
to temper and lessen this reduction of temperature ; or, in other
words, to warm the neighbourhood; namely, tlie impossibility of
water (even when reduced below the freezing point) becoming ice,
without further giving out a large ])ortiou of caloric.
If the bisin of the lake was hlled with sand instead of water,
the cold experienced in the neighbourhood from the operation of
the grand causes above alluded to, would be severer than it is
when water occupies the place; that is, the presence of water
tempers the cold.
It is true indeed, tliat afterwards, if l)y some
other grand process of nature the air of the place should bo
warmed, and any of the ice should melt, that action of melting
being accompanied by a specific absorption and locking up of caloric, the temperature of the air in the neighbourhood, and iu
the places to which that air is carried, is, at that time, made
lower than it would be, if, instead of ice being present, sand or
But even if
gtone at the same temperature occupied its place.
the whole of the ice should melt, the loss in temperature 7ioWf is
no more than the gain before.
In general, one may suppose that the presence of a large body
of water tends to equalize the temperature of a place; cooling
the air in the warm weather, and warming it in the cold.
But
however this may be, it never can he fairly said that the accumu-^
lation of ice tends, on the whole, to lower temperature.
And if
it be true, that ice has been accumulating for centuries back
about Greenland, that accumulation must have given warmth to.
Europe (or at least to the world) during those centuries. And
if this ice be now melting, that process of melting is one occasion
of diminished heat. And when the ice shall be totallv gone, supposing such an event possible, the then persevering of the waters
still and unfrozen, spite of the freezing cold superinduced upon
their neighbourhood by the grand processes of nature, would be no
benefit to the world with respect to warmth; hut r,he formation
anew, and perpetual new accumulation of ice would, on the contrary, furnish a perpetual supply of caloric to warm the world,
or temper the severity of the cold produced by other causes independent of the existence of these waters.
That there has been a tendency of late years in the ice round
the north pole to melt and not to accumulate, may be plausibly
inferred from what has been noticed of late of its breaking up, and
detaching itself in masses.
We observe ice to break and detach
(and become what the boys call rotten) in thawing weather; while
its thickness shall be still double or triple of what, in the contrary state of the atmosphere, would have ensured its firmness and
J;jlie adhesion of its parts together.

XXXiV. On

[

XXXIV.
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Case of Formation of Ice on an Alkaline Solution,

By Mr. Gavin

Inglis.

To Mr. Tilloch.
J\ curious case came under my observation
.

Dear

Sir,

much

—

a formation of ice on a solution of asiies.
attracted the attention of the siervants before

morning,

ot"

number

It
I

this

had so

got sight

them were ranged round the boiler in a
state of admiration, looking at what they called t/ie patlerv, alluding to beautiful six-pointed stars of the most regular formation
which covered the surface of the liquor, each point bearing a most
of

it,

that a

of

striking resemblance to the termination of a full-spread fern leaf.

The most

beautiful and perfect were in the centre, towards the
same form of leaf continued, but they were laid rather like
a parcel of stars previously formed, thrown confusedly over one

bides the

The complete stars measured from the centre to the
point of the figure 2^ inches.
The first glance of this ice struck
me as bearing a strong and marked resemblance to the snow observed by Dr. Clarke during his stay in St. Petersburgh.
I immediately sent for that volume of his Travels, and on the spot
compared the figure given in vol. i. p. 12, and found it was impossible to give a more exact representation, than by extending
the dimensions of Dr. Clarke's fig. 1.
The beautiful radiations
of tliis ice must have proceeded from the component parts of the
solution, which was made from ashes recovered from waste lees
highly carbonated, containing some ammonia and a portion of
nitre.
The latter is formed in considerable quantity in the lees
jjuring the operation of bleaching, particularly when cottons are
another.

under operation. The specific gravity of

this solution was 1*1 15,
other boilers containing a solution of carbonate of potash,
the specific gravity 1'057 and 1 •073, were covered with a coat of
ice, soft and porous, better than an inch in thickness, rather re-

Two

sembling wet snow slightly compressed, having no regular figure,
and little more adhesion than to admit its being taken off in flat
pieces: no appearance of lamination whatever, whereas the laminated ice was thin, solid, and shining.
Dr. Clarke in his Travels, 'fth edit. vol. i. p. 11, marked on the
margin *' Extraordinary Phenomenon," says, " The season began
to chai.ge before we left Petersburgh, the cold became daily
less intense, and the inhabitants were busied in moving from the
Neva large blocks of ice into their cellars. A most interesting
and remarkable phaenomenon took place the day before our departure ; the* thermometer of Fahrenheit indicating only nine
degrees of temperature below the freezing point, and there was
no wind. At this time snow, in the most regular and beautiful
crystals,

fell

gently

upon our

were driving through the

clothes,

street.

and upon the sledge

as

we

All of these crystals pos-sessed

exactly
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same

and the same dimensions.

Every one of
bounded
by circumferences of equal diameters; having all the same number of rays branching from a common centre.
The size of each
of those little stars was equal to the circJe presented by tlie secr
tion of a pea into two equal parts.
This appearance continued
during three hours, in which time no other snow fell; and as ther^
was sufficient leisure to examine them with the strictest attention,
exactly the

them

figure

consisted of a wheel, or star, with six equal rays,

we made

the representation given in

" Water

fig. 1.

seems to consist of radii diverging from a common centre, by observing the usual appearances on
perhaps therefore it may be possible to obthe surface of ice
tain the theory and to ascertain the laws from which this structure
in its

crystallization

:

—

results.
,

" Monge,

President of the National Institute of Paris, noticed in failing snow, stars with six equal rays descending, during
winter, when the atmosphere was calm. Uaily records this in his

observations on the muriate of ammonia."
As all regular crystallization must be governed by, and depend
on, some imalterable laws in nature, 1 have no doubt but the
Russian snow observed by Dr. Clarke, and the Parisian stars noticefdby M. Monge, and the above radiations on this alkaline sothe presence of amlution, were identically from the same cause
monia, and nitre, in both. The quantity of ammonia produced in
large cities must he immense: Independent of every other source,

—

what must be formed in the ordinary culinary operations of the
kitchen ? this must be driven into the atmosphere. From the same
source nitrogen per se may be supplied in no mean quantity, or
liberated by the decomposition of a portion of the ammonia.
May not condensation be of use in atmospherical combinations,
and nitrates as well as ammoniacal salts formed, and the aqueous
vapours impregnated with these saline productions, prior to freezing or forming into snow, and the beautiful regularity of this phaenomenon proceed from the habitudes of ammoniacal crystallization as recorded by Hauy P May not this also account for the extraordinary quantity of nitre found in some soils where deep vegetable mould predominates? The nitrogen descending with rain
or snow, may combine with the potash of decayed vegetables already existing in the soil, and become the parent of this native salt.
Or can it be possible that the mere abstraction of caloric has any
share in the formation of potash, and hence nitre ? It is well
known that frost alone produces in potatoes a saccharine matter
It is also known
that renders them sensibly sweet to the taste.
to you, that potatoes once gone into putrefaction by the effects
of frost, contain nitre in such quantity as to answer the purpose
of making match' paper : before the potatoe undergoes these

changes
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changes by the effects of frost and putrefaction, no saccharine
matter is perceptible, nor nitre to be found From whence come
hey ?
1 remain, dear sir, yours,
:

Feb.

Gavin

6, 1818.

XXXV. On

Inglis.

supposed Lunar Projectiles, on Aeroliths
Notices of Comets,

To Mr.

;

and on

Tilloch.

—

Sir,
A doubt you have bestowed more elegance and delicacy
oi engraving on my hasty illustrative d/agraui than it merited.
I

some objections.
That the course of a projectile from the moon would be

anticipate

First,

much

nearar rectilineal.

in this particular instance it would require to be much
otherwise to allow for any possihility of reaching the earth at
all had it been projected from the moon; then not far distant from
the meridian of our antipodes.

But

Had it been thrown from the moon it is pretty evident, from
the path described, that we saw it while near its utmost altitude
above our hemisphere.
Had its course been nearly rectilineal, its apparent path must
hate differed greatly from that described.
It follows that it was either a volcaiiic projection from the
earth, ox inflamed hydrogen, in our atmosphere,'or an electriciyxQball, or a proper aemlithic* mass generated in the air in the manner suggested in the communication which introduces mine.
The advocates for lunar projectiles will perhaps say, that to
carry such a projectile to the earth it needs to proceed no farther
than to the point where, mass compared with distance, the terrestrial attraction would overbalance the lunai-,or about 7 or 8000
miles from the moon's centre.
But I own my doubt, whether it would be so far within the
earth's attraction as to fall on it unless the projectile force first
carried it to a distance within the common centre oi gravity of
the moon and earth, or about 6000 miles from the earth's centre.
For it is to be considered, that to carry a planet, primary or
secondary, from its orbit, requires not merely a force greatest at
the point of its immediate influence than the attraction of the
primary, but so much greater as will be incompatible, when it has
passed that point, with its being at all retained in its orlit.
Now this demands a far more preponderating attraction than is
required to alter considerably for the time the figure oi the orbit.
A comet, for instEmce, in its aphelion may be much more attracted
by Jupiter or Saturn or the Hersilian planet, in the moment of
passing

On
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mppose.d Lunar Projecliles,

passing near them, than by the sun; but this transient disturbance
may be very far from sufficient to prevent its continuing in its
orbit, though for a single evolution it may retard or (according
to circumstances) acce/era/e its return.
It is further to be considered, that the projectile force acting
at the moon must be exceedingly great to throw the body eveu
15 or 2Q semidiameters oi \\\e moon, and may be such as instead
of ever carrying it to the earth would carry it in a parabolic or
And that it is
hyperbolic curve immeasurably beyond the earth.
therefore perhaps not

many miUions

too

much

to suppose the

probabilities

against one, against a lunar projectile ever being

80 thrown under such circumstances, of its direction and rate of
motion, and the position both of the earth and moon, as would
admit of its falling to the earth. It would rather /a// back to the
moon, revolve about the moon, or about the common centre of
gravity both of that and the earth.
I doubt whether the sound v/cxG connected with the phcenome->
non of Sth Dec* (7"^ l2| Astr. &c.) If it had, the meteor being at
it
least 3S" al)ove the horizon might have been seen to break ;
was above 60 at its greatest altitude. Its sudden disappearance
might be owing to extinction (See W. Hume's Essay, p. 87.)
That
or to very rapid motion in a line receding from the earth.
it was either a gaseous body, or kindled different gases in its
passage, appears highly probable from its beautifully and variously

—

colourtd light.
If a meteoric body of the iron kind, I believe we may say that
two miles height above the eartli is a very moderate supposition.
And then, if it subtended an angle of about equal to the moon,
its reaZ diameter at that distance will be found about 44 feet.
rad., supposing its path to
And an arc of 60° being near

=

have been twomiles, if it described it in S" this is aquarterof amile
for each second, or 1320 f. 15 miles per min.; 900 by the hour,
21 12f.
If in 5"it would be nearly double of this velocity, 1056 x 2
per second.
Observations are unfortunately wanting in other places which
might have determined its parallax and consequently its height
in the atmosphere, magnitude and velocity.
Most of the excellent rules of Dr. Maskelyne that are of chief
importance, seem conformable to the mode in which this obserI regret that I missed
vation was taken, and has been reported.
seeing so beautiful and interesting a spectacle.
Permit me, before I close this, to add a word or two on co-

=

:

mets.
I need not say to you that the foreign papers, especifdly the
French and Gerwian, including Piussia, give, or used to give, the

• See Phil. Mag. for

December

last, p. 4Ci).

rate
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205

and Notices of Comets.

rafe and direction of apparent motion, the Right ascension and
declination, or if not these, the longitude and latitude referred
to the ecUplic, or the polar distance of the phsenomenon observed,
Thev give, at least, two such observations to the periodical publications, at more or less distance as circumstances may
render expedient; these are early given, and with promptitude
inserted.

And

lions, they

do not say

they add the popular description by co?islella'
in Andromeda, Heiailes, Orion, or Draco,
or Cygnus, simply; but in what part of the constellation, or near
what known principal star or between two such, or in a triangular, equilateral, orequiunial; an acute <»r obtuse angle with such
or such stars, instead of leaving such an enormous scope for uncertaintv as renders the description as to those vast constellations,
While in our papers the earliest notice of
of hardly a\iy use.
such phaennmena for the most part is many weeks later, and the
original aiticle I fear generally very imperfectly and vaguely abif

—

stracted.

With two such observations as the foreign papers were accustomed to give, the plane of the ascending and consequently of
the descending node, rota of mean apparent motion, place and
time of coming to the peiihelion were all accessible to a common
observer, sufficiently near in general to trace its path on a great
circle of the glol'e, or a line drawn on a chart of the heavens^
from which it would not sensibly differ, unless perhaps near the
end, and thus to anticipate its visible path, and where to find it
on a particular day.
'I'he comet seen by Professor Oilers, 1 Nov. last, is probably
the same with that which our papers say was observed by Mr.
Du Pons at Marseilles, and Mr. Blanpain at Paris, in Dec.
and June last. But the statement which I have seen is so vague
It might have been passing from
as to be no guide whatever.
its ascending node to its perihelion northward, or soutliAvard
from its descending node, and where to look lor it is left equally
at randpm.
I have observed some nights a cometary appearance between
Betelgaeze and Procyra, unequally nehulose, with a brighter
speck tiot in the centre, about from 12' to 16' in length, and about
8' in width.
1 take it to be in the 7iostril of Monoceros.
I find
neiula or cluster rcgij-tered very near that situation with the
nebula not at all near it I am pretty well acquainted.
Between
27th Fel). and 9th March inclusive, 1 think it seems to have advanced about 2" in R. A. from about 93°; but for want of requisite
astronomical apparatus I am uncertain.
This intimation may
lead perhaps to better intelligence.
I remain, sir, yours sincerel)',
710
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May I request the correction

of the underwritten errata

figures with one exception

may he my own.

:—tho§e

Page 1 !2, for Crichman, read Crickmore page 113, line 2,
read at 41" at 2i° instead of and. In the plate for 140,000,
read 130,000: and in the other numbers 156, 182, 208, 234,000:
and/or 922, read 322,000.
:

XXXVI.

Geological and Miner alogical Survey of Part of the
Drawn up by the Rev. Gko. Yov^gfrom
Yorkshire Coast.

Materials chiefiyfurnished by

Mr.

J.

Bird*.

J. HE mountainous tract, bounded by the plain of Cleveland on
the north and west, and the vale of Pickering on the south, may
be distinguished into four parallel ridges of hills, running from
The first commences with the lofty cliffs at Bouleast to west.
by, and terminates at the western extremity of Barnaby moor.

The

highest parts of this ridge are Easington heights, Huntcliff,
Burleigh moor, and Eston Nabb, which rise from 600 to 800
The second ridge, which comfeet above the level of the sea.
prehends Che moors of Aislaby and Danby, and extends to High
CliflF Nabb and Rosebury, is considerably more elevated; Danby

beacon being 966 feet high, and Rosebury Topping 1022 feet.
This ridge is separated from the former by the vales of GuisboOn the south, the
rough, Skelton, Lofthouse, and Dalehouse.
vales of Kildale, Common Dale, and the Esk, part it from the
third ridge which is much more extensive, and forms the central
and most elevated part of our moors; beginning at Peak and the
Fyling hills, and proceeding westward by Lilia cross, Silhoue,
Cock Heads, and Ralph cross, to Burton Head, Cold moor, and
Cranimoor. The western part of this ridge is by far the most lofty,
the heights at Cock Heads and Ralph cross being 1400 feet above
the level of the sea. Burton Headf 1485, and Cranimoor upwards of 1500. A spectator on Cranimoor can observe the sea
over the summit of Rosebury. This ridge is of great breadth, especially in the middle, where it reaches from Danby dale to the
Immediately beyond the latvalley at Lestingham and Hutton.
ter valley we find some of the hills of the fourth ridge, which
takes its rise near Scarborough, and includes the hills ofSeamer,
Silphoue, Langdale, Crosscliff, Saltergate, Cawthorn, Spaunton,
In point of
Gillimoor, &;c. extending to the vale of the Rye.
* From the History of Whitby and Statistical Survey of its Vicinity. By
the Rev. Geo. Young.
f This hill is erroneously called Botton Head by Colonel Mudge. The
Colonel has committed an error in regard to the angle taken at Burleigh

moor formed between Barnabymoor and Rosebury Topping j he makes
42" 58' 56" 5, wheifeaa

it is

it

only about 38§ degrees.

height,
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height, these hills correspond nearly with the second range; but
they are of a diflferent character from all the rest, being distin-

guished by tlie striking similarity of their abrupt northern fronts,
forming the same angle with the horizon, and having the same
smooth appearance, wearing a covering of short ling and moss,
and rarelv presenting atiy broken ground or naked rocks.
In all these four ridges, as in many other mountainous tracts
of Britain, the hills generally rise with a gentle slope from the
south, and fall abruptly in steep cliffs towards tlie north. A few
of the smaller hills are nearly round, so that they appear like
works of art ; as Freeburgh hill, Oliver's mount, Blakey Topping,
and some hills on. the west of Lungdale ; most of which have tabular summits.
Freeburgh and Blakey have indeed been pronounced artificial., by authors who had never examined their structure.

—

None of our hills beII. Nature and Order of I he Strata.
long to the primitive class; they are all of the secondary formation, composed of strata, or beds, of various descriptions. There
are few places where the stratification can be examined with
equal facility; for, besides the opportunities for such investigations afforded by our inland cliffs, and by cuts or deep channels
worn by rivers and mountain streams, our bold and lofty shores
The
present complete sections of the strata along the coast.
strata, as in most other bills, are seldom parallel to the horizon,
but generally dip towards the south, their inclination corresponding with that of the hills themselves, as above described: and
they often assume an undulating form, the undulations bearing
some proportion to those of the surface, rising in the heights, and
falling in the valleys; the strata being thickest and highest in the

most elevated

situations.

The great bed of aluminous schistus, or alum-rock, as it is
commonly termed, first demands our attention. At Boulby cliffs
this immense stratum rises about 450 feet above the level of 't,he
sea.

In the upper part of the bed,

the rock

is

of a dark slate

colour, feels soft and unctuous, like indurated clay

the laminated fracture is smooth and shining, the transverse fracture dull
and earthy; it divides horizontally into thin laminae, and, where
exposed to the effects of the atmosphere, splits into shiver;or
shale, which is blown about by the winds.
The natural seariis,
or partings, are in an inclined direction, dividing the rock into
regular rhomboidal sections, the size of which incre.ases in every
successive course froni the top downwards, the texture of the rqek
becoming har^der and firmer as we descend. At the depth pf
about 2jO feet from the top of the bed, the schistus loses its
Amooth unctuous feel, and becomes mixed with a large portion
of sand and mica in shining scales. In this part of the bed, about
;

60. feet

—
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60

feet in thickness, the colour

and we

schistus.

changes to a

light yellowish

gray^

some bands

of iron-stone, alte'rnatina; with the
Below this part, the rock recovers its softness and

find here

smoothness; and at the depth of 140 feet more, the schistus siuk^
below tiie level of the sea, and how far it descends has not hitherto heen ascertained.
From the experinifnts made by Mr. Winter*, the schistus is
found to contain alumine, silex, magnesia, lime, oxide of iron,
bitumen, sulphur, and water; the proportions of which varycon-'
The upper part abounds
siderablv in different parts of the bed.
most with sulphur, and therefore yields the greatest quantity of
ahim ; a cubic yard at the top being as valuable as five cubic yards
Of course the specific gravity of the
at the depth of 100 feet.
schistus is not uniform
Mr. Winter states it at 2*4S. Calc spar

—

:

often occurs in the veins of the rock.

The aluminous

schistus

abounds with pyritc, which makes

it

subject to spontaneous combustion, wheii great quantities of that
substance become suddenly exposed to moisture and the effect?

of the atmosphere.

Some

years ago, a considerable part of the

between Sandsend and Kettleness fell down and took
and continued to burn for two or three years.
cliff

fire,

In this bed, that curious stone, called conical coralloid, occurs
It is found adhering, like a shell or crust, to large

in ai)undance.

oval or lenticular blocks of hard calcareous stone, from which it
It is composed of an immense number
is not easily separated.

of cones, from an inch to six inches in height, with all their apices pointing towards the central block, and the interstices between them filled with calcareous matter. The cones are variously aggregated; the larger containing several concentric

cones within them, and one cluster often encroaching on another,
or reclining on the side of another, so as almost to make their
When the stone is broken, the cones are very
apices meet.
discernible in the fracture, and may often be taken out singly, or
they are transversely marked with undulating striae,
in clusters
In colour and feel, the
and their structure appears lamellatcd.
stone resembles the alum-rock; but it properly belongs to the
calcareous tribe, and bears some analogy to the stink stone.
The lenticular masses, incrusted by this fossil, are from a foot to
In some of them are cavities, lined with
six feet in diameter.
crystals of calc spar, and filled with petroleum in a very fluid
state. From the fragments of these stones exudes a kind of pitch,
or indurated petroleum, which readily melts with heat, and when
icnited burns with a crackling noise, and emits a strong bitumi:

Iious smell.
• See his Essay in Nicholsovi's PhilosophicalJownal, for April, 1810>
p. 247.
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what we may call
cement stone, being the stone from which Roman cement is manufactured.
The nodules vary in their form and size: they are
often globular, and sometimes two are joined by a slender bar,
so as to resemble a double shot.
Many of them are coated with

The same bed

contains numerous nodules of

a shell of pyrites, a quarter of an inch think, and of a bright meThese stones
thev often contain extraneous fossils.
appear to be principally composed uf argillaceous and calcareous
earth, with oxide of iron, so mixed by nature as to form the proper composition for terras, or Roman cement.
On the top of the aluminous schistus rests a stratum of hard
tallic lustre:

The worksix to twelve feet in thickness.
dogger, a name which they also give to the cement
stone
and indeed its component parts seem to be nearly the
same, but with a greater mixture of iron. The colour of the recent
fracture is blueish gray, but, when exposed to the atmosphere,
The transverse partings diit changes to a deep purple brown.
vide the stone into large blocks, nearly cubical ; each parting
contains thin plates, resembling rusted iron, and between the
compact stone, from

men

call it
;

plates a soft ferruginous earth, apparently the result of decomposition.
This bed of stone always covers the aluminous schistus

where the

strata are entire.

The superincumbent

strata consist of alternate beds of indurated clay, iron-stone, coal, bituminous shale, and granulated
sandstone; varving in number and thickness, according to the
The indurated clay alheight of the hills in which they occur.

ways rests on the dogger. It is of a light ochrey colour, is soft
and grittv, and divided into thin laminae. Alternating with the
strata of clay are several thin beds of iron-stone, and generally
one or more seams of coal. Where the surface is low, the coal is
i^eldom more than an inch or two in thickness; but where the
hills are highest, the principal seam is from six to eighteen inches.
A little above the coal seam, there usually occurs a bed of siliceous sandstone, 20, .'^0, or even 40 feet in thickness. Over this
stratum, bituminous shale and sandstone rise, in alternate beds,
to the tops of the hills, in the

first

three ranges formerly described.

Nodules of rich iron-stone abound in the shale: some of them
are of the granulated kind, in which the green specks that often
occur seem to indicate the presence of copper.
In the upper end of Tripsdale, a branch of Bilsdale, is a bed
of l)ituminous schistus, of a dark brown colour, and soapy feel.
It is easily divided into tliin plates, which are used by the inhaThe slates
bitants of the neighbouring vales for baking cakes.
are soft and clastic when first dug out but are prepared by roasting them in hot turf ashes, after which they will bear the heat of
;

a

common

fire for

Vol. 51. No.

several years.

2;JJ),

M«/T/i 181S.
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Astra-
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stratum of limestone, but too much contaminated with iron
to be used for agricultural purposes, crops out on the east side of
Cold moor. It is about eight or ten feet thick: and in the trans-

some of
commonly

verse veins are observed stalactites, curiously formed,

them studded with pyramidal

crystals of calc spar,

called dog's tooth spar.

In the front of some of the Cleveland hills, where the beds of
indurated clav crop out, are seams of a fine yellow ochie, similar
to the Oxford stone ochre. The same hills contain, in the bitu-

minous shale, balls of a rich yellowish brown ochre, perfectly free
from grittiness; perhaps produced by decomposed pyrites. In
the upper end of Greenhoue Burton, is a rock called the Rudd
scar^ from a seam of ruddle, or red ochre, which it contains, with
which the farmers mark their sheep.
The sandstone beds which lie above the aluminous schistus are
all siliceous; but differ greatly in their texture and hardness,
some being soft and friable, while others are well adapted for
building. On the tops of some of the moors a very hard siliceous
stone, called crow stone, occurs. Near Hunt-house, in Godeland,
is a large bed of stone, composed of fine white crystals, having
so little cohesion, that the stone is easily crumbled to pieces between the fingers: the powder is used by farmers for sharpening
their scythes.
Most of the sandstone contains mica; which occurs in a schistose state between the strata of sandstone, and is
also found in fissures, in loose scales, vvhich from their bright lustre
have been sometimes taken for metallic ores.
Such is the stratification of the first three ranges of hills,
which we may call the alum hills. In the southern slope of the
third line, the aluminous bed sinks below the level of the sea,
and rises no more. Its descent is rather rapid; for though it appears at a great height at Stoupe Brow, it sinks about a mile to
the south of Peak; and the descent takes place in a similar form,
throughout the whole of this range of hills, from Peak to Osmotherley, the place where it disappears on the Cleveland side. The
•uperincumbent strata sink at a proportionate distance to the
south, and then commences a new series of stratification, composing the fourth, or southern, line of hills. These we may term

—

—

the limestone hills, as they consist of alternate strata of limestone,
marl, and sandstone, resting on a bed of clay slate, of a coarse
granular texture, and a light gray colour.
This slate lies over
the upper strata of the former series, that sinks beneath this ;
for this series has the same inclination as the former, dipping gradually towards the south, till it sinks in the vale of Pickering, or
of the Derwent; beyond which another series appears ia the
chalky strata of the wolds.
The limestone is chiefly of the oolite or roe-stone species; and
contains

of lite Yorkshire Coast.
contains in

2\\

great quantities of calc spar, in beautiful
lenticular crystals, about an inch in diameter, adhering
to the
rock by their edges.
Fine specimens of this kind of spar may be
seen in the rock on the north side of Scarborough castle.
In the limestone hills are numerous subterraneous
fissures
its fissures

and

chasms. There are no apertures to admit our entrance into
them,
as in the Craven lime rocks; hut their existence
is demonstrated

by their

effects, particularly in the

absorption of water. In these

meet with a spring, till we come down to where
then- bases join the plain on the south
their dales and deep cuts
are streamless and dry, except where rivulets
flow through them
hills it is rare to

;

fron^ the hills of the third range: the
waters are wholly absorbed
by the fissures of the strata, and running down in
these subterraneous channels at last burst out at the foot of the
hills in springs

of mimense size, or rather in whole rivers.
At Keldhead, near
Pickering, the Costa rises from the earth in
one vast volume of
waters: at Brompton, a river bursts at once
from the caverns of
the limestone, and is collected at its very
source into a large millpond, so that it drives a mill in descending from
the ledee of rocks
out of which it issues: and similar phaenomena
are observed at
Ebberston, and other places along the foot of
this

range.—Nor

do these cavernous hills absorb their own waters
only, they also
swallow up the rivers and streams which pass
through their dales
from the hills beyond them; for these streams,
on their arrival
at the hmestone beds, suddenly
disappear, and afterwards rise
again on the south side of the

hills,

in a line with the springs

which issue from their bases: at the same
time a channel is left
above ground, in which a portion of the water
flows during winter, or

in

occasional floods,

when

the subterraneous channel is
The Rye sinks a little above
Hehnsley, and rises at a small distance from
its proper diannel,
about a mile below: the Riccal disappears
about a mile above
the new bridge on the Hehnsley and
Kirkbv Moorside road, and
rises at Haram, a mile below,
a few yards
insufficient

to

admit the whole.

Hodge beck descends

from

its

channel:

into the rock a few paces below

Holme

Caldron mill, near Kirkdale church, and bursts
up again at Howkeld-head *, on the south side of the road,
a mile west of Kirkbv
Moorside, and about a quarter of a mile
east of its channel: the
Uove, or Dow, sinks about twenty yards
below Yawdwath mill,
and after running near half a mile under
ground, resumes its
old channel about a furlong above
Keldholni bridge; Hutton
beck, or Catter beck, disappears
about a mile north of Catter
bridge, on the Kirkby MoOrside and
Pickering road, and starts up
• Keld-head

name

fitly

means Spring-head; How-kdd-hcRd is Deep-jprine-headl,
a
given to that frightful ba^in from whenc*
thi, rim boilf up

^

'^

sgaia
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again about half a mile below: and lastly, the Seven is swallowed
up & little above Sinnington, and appears again in its own channel, not all at once, but by successive risings, between Sinnington
and Normanby. Thus, in skirting the foot of these hills, the traveller crosses a succession of subterraneous rivers.
Caverns are also formed in beds of sandstone, not only by
Currents of water, but by the action of the atmosphere and the
rains, washing away the loose sands or soft strata below, and
leaving the harder strata above, in the form of a roof.
In some
instances, insulated fragments of the hard strata are left standing
on a kind of pillars, like monuments of art. The rocks called the
Bride-stones, running along t!".e margin of a deep ravine, in the
moors near Saltergate, about two miles south of Blakey Topping,
furnish curious examples both of caves and insulated rocks.
Some of the latter appear like mushrooms, supported on a narrow
stalk; particularly one which is about thirty feet high, and in
one direction near the top about twenty feet broad, while the
stalk or pillar, which supports it, is only three feet across in one
direction, and about seven feet in the other.
In the cliffs along the coast, the strata are not only liable to be
decomposed by the atmosphere, but undermined and wasted away
by the tides, especialiv in storms. The ratio in which this decay
proceeds is not easily ascertained; but it does not appear on an
average to exceed a yard in ten years, or ten yards in 100 years;
for though in some spots the decay is much greater, in others it
is much less.
The notion that our abbey was a mile from the sea
at its first erection is a groundless fancy
the port of Whitby
always was where it now is: the cliffs might project 100 or 150
yards further in Hilda's time than at present, but that is the utmost extent that can reasonably be allowed. For the sake of future investigations on this subject, I would here state, that the
distance from the outer edge ot the north buttresses of the transept of the abbey, measured in a line with the middle of the transept, to the edge of a hole that seems to be an old quarrv on the
margin of a cliff, was found in 1S!6 to be exactly 6.'34 feet, and
the distance across that hole to the verge of the precipice, 46
feet more; making in all GfiO feet from the edge of the cliff' to the
nearest part of the abbey, in the line of the transept.
I may
add, that the distance from the middle of the outer court gate in
front of Mrs. Cholmley's hall, to the verge of the cliff", taken in
aline with the cross, is 238 vards, or 714 feet: and, that the
distance from the north-west angle of the tower of Whit'iv church
to the neare-t edge of the precipice behind Henrietta-street, is
:

70

feel.

Besides the numerous veins and vertical fissures that cross the
strata

3

of the Yorkshire Coast.

21

and the frequent undulations of the strata aU
ready noticed, some remarkable interruptions occur which demand observation. At the mouth of the Esk, a slip or downcast has taken place on the north side, the whole mass of the
strata on that side being 80 or 100 feet lower than the corresponding strata on the south side and this interruption seems to
be continued throughout the whole vale of the Esk.
A similar
break is seen about two miles to the south of Carleton alumVorks, where the north part of a hill has sunk wholly down about
ten feet, exposing the section of a bed of sandstone, which, when
viewed from the north, appears exactly like a stone wall running
across the whole ridge from Bilsdale to Scugdalo.
But the most singular interruption of the strata is that produced
by the whinstone dyke, or basaltic ridge, which traverses our
liills, like a vast vein.
This is perhaps the most remarkable
ridge of the kind in Britain, being 40 feet thick and often more,
and being traced on the surface to the extent of 60 or 70 miles,
in a straight line.
It runs from Cockfield Fell in the county of
Durham to the river Tees near Preston; and then, entering
Cleveland, it crosses our district in the line laid down on the
strata in our hills,

;

map, but has not been traced

quite to the coast, the last discernBlea hill, near the up|)er end of Harewood
dale.
The ridge rises perpendicular to tlie strata, and consequently inclines towards the south, the dip of the strata beinij in
that direction: it proceeds nearly from\V.N.W. to E.S.E. and
seldom deviates from the straight line. In manv places it does
not reach the surface in some, the top of it is on a level with
the surface, or protrudes only a foot or two above it, as on the
moor between Maybecks and Silhoue*, and in the descent from
Silhoue towards the Mirk Esk; in other places it rises to a great
height above the surface, as at Parker's hone near Lealholm
Bridge, and especially in the long and lofcy ridges which it forms
in Cleveland.
In these prominent parts of the whinstone dyke,
it occupies a much wider space than the breadth of the vein; for
there the higher portions of the ridge, having nothing to support
them, have fallen down on both sides, especially on the south
side to which it inclines: and hence such protul)erances assume
the form of oblong hills.
The most remarkableMiill of this description is on the south and west of Rosebury Topping: it is
ible portion being at

;

* Here the moor road that runs contiguous to it is c-iUecUhe H.._;h- street,
probably from the resemlilance which the ridgebcarstoapaved'io.id; though
it is possible, that a lloaian vicinary way may have passed in tliis direction,
from the camp on Lease-ri{;j^ to tlie fort at Peak. 1 mi^^ht have noticed, in
speaking of the Roman roads, that some houses near Loftus are called Streethouses, which favours the idea that a Roman road inigiit run that way from
Dunsley to the mo\ith of tl-.e Tees.

O
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named Langbargh, from

its

form, a

name which

it

has imparted

to the whole wapentake*.
This singular lidge is composed of blocks or masses, generally

oblong, and King across the vein, parallel to one another, in a
form approaching to that of basaltic pillars, yet without any regularity of shape or size.

The

interstices are filled with a

kind

of ferruginous earth, or decayed whinstone, and the blocks are
coated with a crust of the same colour the recent fracture,
which is rough and granular, presents a dark blue colour, with a
number of small shining crystals. The stone is exceeding hard,
:

and

is

excellent metal for

vey of Durham,

making

(p. 32.) justly

roads,

Mr. Bailey, in
it •' seems

remarks, that

his

to

Surhave

in a state of fusion when it filled up the fracture, as the seam
of coal, for some feet distance on each side, is turned into a
sooty substance, which becomes a cinder as the distance from the
whinstone increases, and bv degrees assumes the natural appearance of coal with all its properties: which takes place about 50
yards from the whinstone." What impression it has marJe on the
aluminous schistus, which it traverses in our alum hills, has not

been

been ascertained
of

its

:

but in Langbargh quarry we see the south side
it has leaned, appearing smooth and
had been baked,

bed, against which

firm, as

though

XXXVII, On

it

the transverse Strength

and

Resilience of Timber.,

By Mr. Thomas Tredgold.
To Mr.

—

Tilloch.

X

HE growth of our own ship-timber has always been
Sir,
considered to be of great importance to this country; but on account of the slow growth of the oak, the demand, it is probable,
will soon far exceed the produce of the British Islands: therefore,
the introduction of the larch, v.'hich has been very extensively
planted by a few patriotic individuals, is very justly esteemed an
object of national importance, as the rapid growth of the larch
far exceeds that of most of our native trees, and " it is remarked," says Dr. Hunter, '* that those trees which have been planted
in the worst soils, and most exposed situations, have thriven the
bestf."
The timber of the larch is durable; it does not burn readily,
* The original name Langberg signifies Long-hill the ancient name of
Rosebury was Ohtneberg or Hogtenberg = High-hill. The vvapentake
courts were formerly held at Langbargh, and the stewai'd still holds his
court, pro forma, beside Langbargh quarry.
Notes on Evelyn's Silva, i. 280.
:

•f"

and

On
and

it is

the transverse Strength of Timler.

not inferior to any of the

common
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kinds of timber (na-

tive or foreign) either in strength, toughness, or elasticity.

Results of Experiments, on the transverse Strength ofTimher,
made at Mr. Atkinson's, Grove End, St. John's Wood, on
Thursday, March \2th, 1818.

The pieces were each an inch square, except No. 3, which was
only 8-1 Oths of an inch in breadth. Tiie numbers in the table
show the weights it would have borne if it had been an inch
square; the pieces were supported at each end, and were loaded
by putting olbs. at a time into a scale suspended from the middle;

— the

distance between the supports

Description of

Timber.

30

inches.

216

On

the transverse Strength of Timber.

Experiments on the Resilience of Timber.

The pieces were each an inch in depth, and laid upon supports
thirty inches apart. The weight fell between two vertical guides
(similar to a pile engine),

No. of
Exper.

upon the middle of the

piece.

;j
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Evcyclopcedia Metrnpnliinna ; or. Universal Dictionary cf
K,-!:<'i I' dgc, on 'in oiigi/ial Plan: comprising the
twofold
yidi 'iitaqe oj a PhUo^opk'ical and Alphabetical Arrangement.

Van

.

Jl

he

i.

'

»\<)rd

Ency

lopcedin

is

current amongst us, as the

yariuui dictionaries or science, uho;e professed object

is

title

of

to fur-

nish a roiupendiuiii of human knowledge, whatever may be their
plan ;
but to introduce anv greater met/iod into such a compen-

—

dium rhan what belongs

to a mere adherence to alphabetical arranet-ment has never, we believe, been attempted until the appearance of the present work.
In the Entyclopcedia

MelropoUtana, (the

first ])art

of which

is

now

before us,) three great natural divisions have been adopted,
for the purpi se of rescuing the body of philosopliv and history
from the confusion of miscellaneous and incidental information
the Philosophical, the Historical, and the Miscellaneous
and the first of thesf' has Ijeen subdivided into the domain of
pure and that of mixed science
making, in all, four divisions.
Of each of these the editor.- propose to publish a jjortion in even'
part, to make, in all, 2r> volumes, the last of which is to be an
viz.

—

index to the whole.

The work is preceded bv a general introduction or preliminary treatise or method, which lays before the reader a general
analysis of knowledge, or arbre encyclopedique, and states certain methodical principles on which the union of the sciences is
conceived to depend.
This is, in truth, doing what tlie term
Encyclopaedia implies ought always to be done; namely, forming
a circle of science, all radiating as it were from one common
whereas in other works of the like kind we have seen, at
centre
the most, but segments of very different magnitude, and ill-as-

—

sorted position.

The second

division begins with a treatise

on IMechanics, that

science standing at the head of the class called the mixed,-

and

V/e have not room to enter into tiie whole of its deit appears, however, to i)e w^ll and cnreftdly written.
tail
It
is introduced by a short historical sketch of tlie rise and progress
of mechanics, as relating to solid bodies.
ThtMi follows a general view of Statics, their definitions and theorems, leading to
a consideration, first, of the simple mechanicid powers, the lever,
inclined plane, funicular machine, wheel and axle, jiulley, screw,
and wedge, and afterwards of their combinations : and in this
part is introduced an account of the recent experiments of Col.

applied.
:

Paslev,
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Chatham, on the pressure of earth, with the new and
unexpected results to which they led.
The following extract from some remarks suggested by these
experiments, as to the method of resolving the forces adopted bv
Pasley, at

M.

M. Mayniel as incorrect and unspecimen of the ability which has
been brought to the support of this important branch of the
work.
" A variety of methods have been proposed relative to the
determination of the resultant and direction of the forces of the
particles forming the solid DBP2 some authors having estimated
it by the power or force wliich is requisite when acting horiRondelet, but rejected by

scientific,

will

afford a fair

:

zontally against the centre of gravity, as

M.

G., to support the

body on the plane; and consequcntiy these have found the point
of application to be at 2-Sds of the h.eight of the bank from
the bottom of the revetment ; others have found that point to
be at one-half of the height, and others again at \-'3d. The
latter has been the most general determination, and is obviously
the necessary result of a correct theoretical examination and
valuation of the direction of the forces
it has been also experibut it is necessary to observe that
mentally verified by Gauthey
Still, however,
this refers to the interior face of the revetment.
a singular error was committed in the resolution of the resulting
force which was sujjposed to be made at the point F ; so that
K F being taken to denote the direction and intensity of the
thrust of the bank at F. this was resolved into a horizontal and
vertical force at that point which we may denote b) L F and
FH but the latter of these was rejected, as having no efficacy
:

;

;

either in causing the wall to turn aljout the point A, or in re-

—

motion
this would have been true, had the wall
been merely a line without breadth, because then the points A
and B would have coincided, and the force F H would have had
sisting that

its

:

direction passing through the fixed point

line

AB, however, any dimension

or lengthy

B

:

it is

in giving to the
clear that while

the product of L F x L A denotes the efficacy of that force to
x A B will represent
turn the wall about the fulcrum A ; F

H

the contrary or opposite moment of the force F H, to resist that
motion ; and consequently when these products are equal, the
wall will have the same stability as before any earth was thrown
at its back ; but when the former product is the greater, the
stability will be diminished; and when tlie latter is the greater,
the stability will be increased: results which were found to obtain from various practical experiment* reported by Col. Pasley
in his work above referred to.
^<
shall come to the same conclusion^ if we resolve our

We

forces

Notices respecting
forces at the point

K

;

New

in vvliich case
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the vertical having

rection parsing througii the iised point

A

\vill

taily

its

di-

become in-

product K H x K A, (or the
bank tends to overturn the
wail: bnt here a>^aiii it is obvious, that if tlie earth at the back
of the wall be only so high that the line G F |)roduced meet the
base of the wall in the point A, the stability is the same as beand if the line F G produced, cut
fore anv pressure took place
the vertical C A, the stability will be diminished ; but if it meet
any point in the base A B, it will be increased. We have before
effective,

moment

aiu

of

ilieie will

tlie

remain

tlie

force hy which the

:

observed, that these deductions are exactly conformable to the
experimental results of Col. Pasley; and as to the point ivhich
we have assu'.ned, or rather theoretically determined, for our

point of application,

it

has been verified by the experiments of

Gauthey ; and therefore, thus far experiment and theory go hand
which is always satisfactory to observe, particularly in
in hand
cases where they have hitherto been found to give incomparable
and anomalous results."
The bistoricd division is introduced by a chapter, in two parts,
iz. I. On the uses of history as a study; and 2. On the sepa;

ration of the early facts of history from fable.

These introductory essavs are followed by a chapter on the
another on the Patriarchal Age, and the
Antedihivian Period
lives of Moses, Joshua, Sosostris, and Theseus.
The fourth division is formed on a plf.n intended to combine
all the uses of an English Leiiicon with those of a miscellaneous
In the former character it promises to
Dictionary of Science.
present a much more complete history of our language than has

—

yet been attempted.

" Bv commencing with

authorities wherever they can be de-

tected, from the earliest periods of English composition,

and

continuing them successively through the different stages by
which it has arrived at its present state of copiousness and refinement, this Dictionary," say its vi'riters, " will aspire to the
pretension of exhibiting to the English reader a sketch at least
of some very interesting and instructive portions of a history of

own language."
The plates by Davis, Landseer, &c.

his

are neatly and even ele-

gantly executed.

Mr.

Gray (apothecary and teacher of botany and maand nearly ready, a work intended
a Supplement to the several Pharniacopueias, con-

S. F.

teria medica) has in the press

to serve as

all such plants as have been hitherto
examined, and an arrangement of their uses, a glossary of the
terms and contractions used by physicians in tlieir prescriptions

taining the medical uses of

:

usual

2^0

Notices respecting

New Books.

medical formulae arranged in classes botanical practice
of medicine, offered as hints to regular practitioners to improve
usual

:

the art.

This work is meant to supply the deficiencies of the present
College Pharmacopoeias, which, being merely intended to direct
the preparation of the medicines most usually employed by regular practitioners, are of course defective in regard to the very
numerous articles that are kept in the retail shops to supply their
other customers ; as medicines, perfumery, liqueurs, sauces, British wines, paints, varnishes, &c.

Mr. Luke Howard
entitled

will shortly publish, in

" The Climate

two volumes, a work

of London, deduced from Meteorological

Observations made at dift'erent Places in the Neighbourhood of
Vol. 1 will contain an Introduction relative to
the Metropolis."
the construction and uses of several meteorological instruments;
tables of observations for ten years, with notes and results ; accounts of collateral phaenomena in other parts of the world, and
Vol. 2 will contain a methodical acoccasional dissertations.
count of the climate of London, under the several heads of the
Winds, Barometer, Temperature, Rain, Evaporation, Electricity,
&c. deduced from the facts contained in the first volume ; with
To
copious general tables, and an index to the whole work.
which will be added, An Essay on the Modifications of Clouds,
by the same Author, several times heretofore printed.
The first volume will appear in a few weeks.
-

A Prospectus has just appeared of a new and corrected edition
of the Delphin Classics ; with the Variorum Notes appended.
To be entitled "The Regent's Edition." To be printed and edited
by A. J. Valpy, M.A. late Fellow of Pembroke College, Oxford.

The whole will be printed unifoinily in octavo, price \Ss. in
boards, each part, to subscribers, and 1/. If. to non-subscribers.
Each part will contain 672 closely printed pages, without reference to the conclusion of any author, so that the subscribers

bind each author in as many volumes as they please, and
arrange them alphuleiically or chronologically, as most con-

may

venient.

Some copies will be struck off on very fine thick royal paper,
withalarge margin, and hot-pressed, price to subscribers \l. 16j ,
The price will be raised
to non-subscribers 21. 2s. each part.
higher to non-subscribers, as the work advances.
The whole will make about 120 or 130 parts and twelve parts
will be printed in the year.

—

Among

Royal Society.

—Royal Academy,
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Among

the physiological publications of this month, we have
to announce Mr. Curtis's Introductory Lecture to his Course on
the Anatomy, Physiology and Pathology of the Ear, as delivered

This lecture contains much
at the Royal Dispensary 1816.
ingenious reasoning on the structure of the Ear, from which the
author has deduced important practical conclusions, rendering
the lecture both interesting and amusing.
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Proceedings of Learned Societies,

ROYAL SOCIETY.
March

5. J.

he remainder

of the paper by the Rev. J. Brinkley,
On the Pa-

professor of astronomy in the University of Dublin,
rallax of the Fixed Stars,

March

12.

A

was read.

paper, by B. Bevan, Esq.

and Orthocaratites, was read.

The

principal

On

Belemnites

object of the

author appeared to be that of demonstrating the proper connexion subsisting between these two fossils, which had been by
many persons considered as distinct genera. The paper referred
to a fine specimen presented by the author some years since to
the British Museum, discovered between 90 and 100 feet beneath the surface of the ground, in a navigable tunnel on the
Grand Union Canal in the pari^rh of Crick, in the county of
Northampton, and about 430 feet above the level of the sea.

ROYAL ACADEMY.
Sci/lfjt2ire.

—

Lectures ly Mr. Flaxman, R. A. Feb. 23d. The Professor commenced with ;i general introductory view of the progress of the
He observed, that in rude
art in ancient and modem times.
times, before the art of printing was known, and for a considerable time after, the bas-relievo ornaments on churches formed
the great source of instruction to the people ; and that even at
this (lav many thousands in Roman Calholic countries derive
The Professor, in alluding
their diief information from them.
to the advantages afforded to students at the Academy, mentioned the valuable collection of casts presented to it by the
Prince Regent, and expressed great satisfaction at the restoration
of the originals to the I'oman states, where they had been raised,
at a great ex pen.se, from the earth under which they had been
bmied. The discovery of the celebrated Mosaic, comprehending
the battle of the Centa\irs and Lapithae, and the Tritons and Sea
Monsters, had alone cost 30,000/. sterling.
Mr, Fuseli was in
^he chair, and the Lecture was well attended.
Feb.
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'•Feb. 26. Mr. Flaxman commenced his discourse of this evening by stating that his inquiry would be directed to the origin
of sculpture in Greece.
This was at first said to be confined^ to
the rude representation in stone and wood of the twelve divinities then worshipped.
Examples of these figures would be
found in ancient bronze, in their best finished state they had a
diadem round the head, on which there was a sort of engraving
like that on the tomb of Agamemnon ; the arms were fixed
downwards, close to the side of the body, and the legs close to;

About 1300 years before the Christian aera, sculpture
began to attract universal attention ; and Danlalus, the friend of
Theseus, is described by Diotlorus Sicuhis, by Pausanias, and
others, as a distinguished artist. Of his style, some idea may
be formed from the small bronze figures in the British Museum,
representing the naked Hercules advancing uith the right arm
ready to strike, and on the left the shield of the lion's skin. This
showed that energy and strong feeling were studied in those earlv
ages in the statues of which these figures must be copies. The
early Greeks employed the arts in the representation of their
Pausanias saw the celebrated statue of Minerva, by
choruses.
Daedalus, from which the Greek coins are taken
but it must be
observed, that though they gave energy to their figures at thi?
period, they wanted distinctive and characteristic expression;
their figures had all the same faces, and were only distinguishgether.

;

able from each other, their Jupiter by his thunderbolt, the Neptune by the trident, and the Hercules by the bow and palm.
After the burning of Athens by Xerxes, Pericles emplojed Phidias to work at and superintend the re-edifying the city.
The
superior genius of this great artist as a painter before he practised sculpture, gave a softness and delicacy to his figures, which
soon established a style very different from that it preceded, and
which was stiff rather than dieinficd, and the drapery arranged
rather in geometric lines than in the simple form and beauty of
The Professor here quoted the splendid testimony borne
nature.
to Phidias and his works by Pliny, Quintillian, and other writers.
The magnificent temple dedicated to Minerva, at Athens, frorn
which the Elgin Marbles were taken, would immortalize his
Here the Professor described the dimensions of the pedi*
fame.
ments, and the different allegorical subjects of which the hasrelievos consisted; such as the mythological processions, the
contests between the Lapitliae and Centaurs, and concluded his
discourse by observing, that it took ages entirely to destroy the
genius of grace in the arts
it did not lose its graces until the
time of the Autonines— it preserved much of its character in the
fifth and sixth cen:uries, when the breaking of images obliterated
its works ; and even until the overthrow of Constantinople, the

—

little

Hoy at Academy.
little

islands of Greece

small works

—
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were celebrated for some perfection in

still subsisted in the Christian sera in
those states, from the Scriptural embellished missals at present
;

this

taste

in existence.

—

March 2. Mr. Flaxman proceeded to consider the relation
which the arts of design bear to all the branches of knowledge,
and the powerful illustrations they afford. They were the arts
of design, which eidivened early ages with the first dawn of
knowledge, and which poured a fuller blaze upon succeeding generations.
The Professor commented upon the subjects in which
the arts would be most advantageously employed ; and thi.'t would
appear to be (in the words of Socrates) the human form animated
by the human soul. The great powers that the ancients possessed
were displayed in the animals
of the Pope's Museum, and more particularly in the horses of
The state of art among barbarians was nothe Elgin Marbles.
ticed, and the first rude attempts at expressing that form which
they did not completely understand. The learned Professor then
went through the rise and progress of Sculpture in antiquity,
from the rude and stiff figures of the earliest ages to the splendid
works of Phidias, in the time of Pericles, and concluded his observations by pointing out the imperfect perspective in the drawings of the ancients, and referring for a proof of this defect to
Vitruvius, and the work called Euclid's Optics, but which was
in fact a collection and compilation from those who preceded
him. By the modern improvement, such as was exemplified by
Michael Angelo, a depth in perspective was given greatly superior to the drawing in this respect of the ancients.
Through
this imperfection the drawings of the architectural works of antiquity were too often incorrect and inadequate for the display
in expressing actual life in stone,

of their beauties.

—

March 16. TheProfessor entered into the detail of the science
of disposing Drapery, imder two heads ; first, as it is subject to
the laws of gravity ; and, secondly, as it is influenced bv the laws
With respect to the former, he observed, that draof motion.
pery, in its simplest state, represented one fold hanging from the
principal projection of the body, and becoming complex according
to the number of folds from different parts of the body, and their
rariation into different courses as they fall bv gravity.
The tunic of the Romans was particularly noticed, as were likewise some
beautiful figures in Henry the Seventh's Chapel.
Some ancient

—

draperies were much finer and more transparent, and their folds
strongly resembled modern muslin; this was particularly the case
ji) figures of nymphs, terrestrial and marine, Bacchanalians,
^'c.

As

a specimen of this description of drapery, a very beautiful
drawing from an antique of Iris was exhibited.
In

Royal Academy.
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In some transparent draperies, the limbs were seen as though
bare; the drapery, playing in beautiful creases over the bolder
parts, adding the niagic of diversity to the, charms of beauty.
The lecture concluded with appeals to the Prophets of Michael
Angelo, the Apostles of Raphael and Albert Durer, and the Holy
Men ill Henry the Seventh's Chapel, as exhibiting the most sublime conceptions expressed in drapery.
March 23. Mr. Flaxman delivered a concluding lecture, the
subject of which was Composithm.
The very earlv compositions
of Greece were generallv the representations of heroic subjects,
or of cclel)rations of rites, as the combat of Theseus and the Minotaur, Hercules and the Centaur, Dejanira and Nessus, the rites
of Bacchus, &c. all under the influence of a rude character.
After the stores of Persia became the treasures of Greece, the
It saw
art was characterized by truth, Iieautv, and inspiration.
its zenitii of perfection in the Jupiter and Minerva of Phidias.
When the Greeks were no longer free, tliose large compositions
which had astonished the world ceased to appear ; vet under tlie
influence of the same love for their country and its traditions,
they exercised their genius upon snialler works. The abasement
of sculpture in Italy was noticed.
Upon turning again with interest to Greece, it was observed, that the nation which had propagated by art the heathen traditions, was the one to exercise
The partiits genius on subjects relative to the true religion.
culars of composition were entered into; its forms, as the pyraBas-relievo may be conmid, the cone, the inverted cone, &c.
sidered as |)ainti!ig without colour. The ancients held simplicity
in so higli respect, that in their bas-relievos they generallv placed
their figures all upon a line; vet, there are to be seen in some,
files of horses in perspective, with riders, without the least confusion. The Professor then entered iiito some particulars of science,
especially tlie harmony of lines, and the effect of light and sha-

—

dow

—

in sculpture.

Mr. Flaxman divided sentiment

— the

in sculpture into three classes;

which generally refers to the different acts of crewhich is exempliation ; the heroic; and thirdly, tlie pathetic
fied in the Charities and Holy Families of Ivjichael Angelo.
Comnients next followed upon some of the most sublime compositions that the world .as seen; the .ludgenient by Michael Angelo, and the Fall of'the P.eljel y^ngels bv Rubens. Here the beholder is thunderstruck, with the vastness of the coitf-eptions and
the tremendous precipitation of energy enveloped in clouds of
furious smoke.
The work of Michael Angelo was the most cons unmate performance of the two, and was t!ie parent of Rustiblime,

;

bens's.
skill

If Ilube.is

held the superiority in profundity of colour,

of light and shade^ and breadth of masses, Michael Angelo
far

;
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It is
far exceeded him in character, in pathos, and in desij^n.
only equalled in individual character and energy by the Laocoou
and the Boxers. Perhaps the first great composition that appeared since the Grecian sera was that by Leonardo da Vinci,
from which Michael Angelo probably imbibed some of those
It is to the producprinciples which regulate his large works.
tions of Michael Angelo that we are indebted for the celebrated
hunting pieces of Rubens, in which the genius of the artist is so
admirably displayed, that the men shout and cry, the horses

—

The limits which
snort and kick, the animals howl and roar.
circumscribesculpture were pointed out; the human figure was the
tlie only subject of the sculptor's study.
followed upon llie utility of rules, during which,
it was observed, that a servile observance of the best rules, super^
added to a power of manual labour, would produce ifothing but

and almost

principal,

Some remarks

;

that sentiment was the

life

and

and gave an
The lecture concluded

soul of liberal art,

charm to the rudest imagery.
with a general review of all the discourses.

invisible

By M.

Lectures on Painting.

[Continued from our

March

5

.

— The

word

is

well

single figure

The

last.]

lecture of this evening

scuro and back-grounds.

— The

known. In
only; and in

literal

Fuseli, R.A*

was

entirely

its

contracted sense

its

most extensive, to

use of the cliiaro-scuro

is

upon chiaro-

sense of this
it is

compound

applied to a

a ct)mposition.

to give substance to form, place to

and to create space. It is legitimate or spurious: when
the former, it is the assistant of expression, form, and character
when the latter, a palliative fo," them. Of every subject unity is
the soul; unity, therefore, is inseparable from chiaro-scuro:
the next requisite to chiaro-scuro is truth.
Mere light and shadow, as seen commonly in nature, are not legitimate chiaro-scuro',
it is the business of art to arranue, by fixing one central light
from which all others must emanate like rays. The most extraordinary, the most astonishing effects of light and shadow, when

figures,

—

directed by comprehensive genius,

The most

become

legitimate chiaro-scu-

was remarked,
and the degree of doubt, and even censure, with which the use of it was
then received, was very extraordinary; only one member of the
Tuscan school adopted it, and it was afterwards suffered to dwinro.

natural, without

it, is

spurious.

It

that chiaro-scuro sprang from Leonardo da Vinci,

dle to evanescence.

The Roman

school never adopted it ; no
any of the works of Raphael it
was the school of colour, Venice, which paid implicit obedience
to its mandates.
There it first appeared with Giorgione. ScVol. 51. No. 239. Marc/i 1818.
P
veral

principle of

.

it is

to be traced in

;
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this school were commented
upon, for exemplification : particularly the Peter Martyr and
St. Laurence of Titian, and the celebrated awful picture of Tintoretto ; where the expression of twilight, eclipse, or what precedes a storm, an earthquake, a hurricane, displays all the powers
In the pictures of Paolo Veronese, on account
of chiaroscuro.
of that gaiety of mind which ever led him to represent large assemblies, chinro-scuro is in a great measure absorbed in variety

veral fine

works of the masters of

—

and
and
chiaroscuro: he expanded

But the highest summit of perfection

of colours.

shadow was

in light

to be found in Corregio; design, composition,

colour, were

all

subordinate to his

powers through heaven and earth. The Professor gave a
masterly character of Corregio.
The rest of the lecture was occupied by observations upon hack-grounds : it would be tedious
to follow him with any degree of minuteness.
The great advantage Poussin's pictures derive from them, and their total neglect
by Raphael and Michael Angelo, were observed. A picture
might become sublime and pathetic, by an appropriate background; by this, also, a sublime and pathetic picture might become more interesting. The figure of a female, seated on a rock,
%vould express little more than insipidity; the genius of Reynolds
had elevated its character, by the contrast of a boisterous ocean
in the back-ground.
The genius of Reynolds, likewise, in the
figure of a female contemplating the moon upon the lucid waters,
had amalgamated elegance with sympathy and desire. In the
course of the observations upon the back-grounds, it was remarked, that the Apollo Belvidere and Jupiter, of Phidias,"
were never formed for a room, and that we might very frequently
discover how far an artist had penetrated his subject, by his choice'
its

—

—

—

of scenery.

—

The Professor began by observing, that
commencement, the progress, the finish, the reputation of
an artist's work depended upon the faculty of Invention. The
first demand from invention was a complete whole ; the second,
Thursday, March 19.

the

that
little

—

it

should clearly

tell its

entitled to praise that

own

tale

notes, so a painting would deserve
illustration

—

depended

from a commentary.

for, as

a

poem would be

for its light

upon annexed'

reputation that required'
Professor divided subjects

little

The

for the practice of invention into three classes

;

1st,

positive,

advantageous, commensurate; 2dly, negative, uninteresting in
themselves and depending upon the genius of the artist ; and
3dly, repulsive
that cannot pronounce their own meaning, on
which the genius of the artist is wasted, and which never make
impression, or stamp a .work with perspicuity.
With respect to the first ; without much boldness of invention,
it draws its subjects firom the lap of nature; such are the Madonas

—
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donas of Raphael, the burning of the Borgio, the Petrus stabbing
himself while clasping the body of Arria, the tugs, the grasp, the
groan of the Laocoon. These subjects, without reference to
time or place, speak the language of all mankind.
Under this
class also comes History, which expresses time, and gives a " local
habitation and a name."
We are pleased with the former subjects as

men, with the

latter, as

members

of society.

Legislators, philosophers, discoverers, polishers of

patriarchs and divines,

fall

under the

latter head.

mankind,
Whatever

makes time and place contribute

to display pathos and character,
the legitimate style of elevated history, more properly denominated Dramatic. Mr. Fuseli pointed out the cartoon of Paul
preaching at Athens. The dramatic was the style of Euripides,
is

of Shakspeare, and of Raphael.
Under the first class was likewise includejd, in the name of commensurate, the Epic, with its
allegoric and symbolic attachments.
The epic, which was the
most sublime effort of human invention, was the allegory of a

maxim.

admitted history as its basis, by its vastness; it conboundaries.
Nature reflected character ; character
was overwhelmed by genius. In it, heaven and earth mingled;
men became demigods ; gods descended to men. This was the
cealed

style of
this

It

its

Homer, of Michael Angelo, of Milton. Mr. Fuseli took
comment upon allegory, which, of all the

opportunity to

was one of the foremost.
Dr. Johnson had said that the plastic arts can illustrate, but not
inform ; which the Doctor attempted to prove by saying, that a
child, on being shown a figure of Justice with a pair of scales,
would niistake it for a cherrv-wonian with steel-yanls. The
Professor conceived that this would depend enrirely upon the
genius of the artist.
The general allegoric ideas of the ancients
had a uniform taste. The inverted torch, the drooping flower,
were accompaniments of, not substitutes for. Death. Mercury
deprived of his caduceus, Apollo of his lyre, would still inform us
of their characters.
A celebrated pict\ire of Tiziano was also noticed. Under this
class may be comprehended the ornamental style.
Here, midst
paltry subterfuges to palliate invention,

refulgent architecture, are displayed sumptuous tables of magnificence and luxury; gaudy bands of music, the lustre of eastern
draperies, crowds of pages and dwarfs, glittering riches, splendid

chaos

the whole

;

Under

this

portrait

embrowned and toned by a meridian
mav be comprehended portrait; not

sky.
that

class also

which comprehends and embodies the character and

boul; but the mere transcript of feature. To this class also we
add a similar description of landscapes, an imitation of hill and
dale, clumps of trees, not assisted by nature, nor dictated

genius

;

little

better than topography.

P 2

—The landscapes of
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Ti-

tian.

;
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tian, of Claude, of Rubens, and of Rembrandt, spurn all relation
with this description of map-makini?.
On proceeding to the third, or repulsive class of subjects, which
are impossible to be told by art, there were mentioned, as instances, the Delivery of the Keys to Peter, painted by Raphael,
the Testament of the Athenian, and Moses in the Bullrushes, by
Poussin.
These were compositions without subjects.

XL.

and Miscellaneous Articles.

Iiitetlh'ence

STEAM ENGINES IN CORNWALL.
X*

ROM

Messrs. Leans' Report

that during that

month the

for

February 1S18, it appears
work performed by

following was the

the engines riBported, with each bushel of coals.
Founds of rruler
ifout

25 common engines averaged
Woolf's at Wheal Vor
Ditto
Ditto
Ditto

Wh. Abraham
ditto

Wheal Unity

Dalcouth engine

Wheal Abraham

ditto

United Miiies engine
Treskirby ditto

Wheal Chance

ditto

liflcd

/ligh tcilh each b-ixfief.

22,424,449
26,158,828
35,364,694
28,012,278
32,306,943
41,354,103
36,180,740
31,830,623
39,375,488
32,319,967

Load per square
inc/i

ill

cylinder.

various.

17-2
16-8
5-3

lib.

131
11-2

109
14-6
10-6
8-9

THE NORTHERN EXPEDITIONS.
\Ve are anxious to correct a mistake in our last Number.
It
is not true that any difficulty was experienced in obtaining suitable
hands for the voyage, and that, in consequence, the vessels will
complete their crews at the Orkneys. On the contrary, so many

.

men

offered their services, that four times the

number of

ships

might have been instantly manned; and in fact most select crews
have been obtained, composed of men from those parts of our
coasts which experience has proved to furnish persons naturally
endued with the largest portion of bottom, hardihood in dangers,
and unconquerable spirit qualities which do not belong to the
i.eamen of the very northern regions, who, though from necessity

—

they often expose themselves to cold, are easily depressed by

d lingers, and therefore but little qualified for such enterprises as
are now contemnlated.
These expeditions have excited a great degree of interest, not
merely among philosophical and speculative men, but among all
cl

asses

229

The Northern Eccpeditions.
classes;

and, as might be expected, various tlioughts have been

offered to the public in different forms, bearing

upon

this subject.

state of our climate for a long series of years has been investigated, and, in the Journal of the Royal Institution, great influ-

The

Tlie same arguence has been ascribed to the Greenland ice.
since appeared in the Quarterly Review from the pen
of Mr. Barrow, who has produced a most interesting paper on
His conclusions, however, are questioned Ijy many;
the subject.
and it is probable the investigation which has thus counnenced,
may lead to the publication of various useful papers on the causes
On the
of periodical changes in the temperature of clim:it*s.
physical Liws which cooperate, we have inserted, in a preceding
part of this number, a short but interesting paper from a correspondent under the sitrnature of Z. A. to which we here add the
following observations copied from the Glasgow Chronicle.
Mr. Barrow contends that " oar climate, in the course of the
last three yeai-s, has been particularly afifected" by " the appearance of ice in the Atlantic;" that "in the summers of 1815,
1816, and 1817, more particnlarlv in the two last, islands of ice,
unusual in size and immber, were seen as far down as the 40th
parallel of latitude;" that one of the islands of ice was twt) miles
in circumference, and 200 feet in height; that othej-s weie several
miles in circumference ; that Newfoundland during last summer
was comi)letely environed with ice; that greater quantities existed then in that quarter than were ever befote observed
that
" during the last two summers the mercurv invariably fell with
westerly winds " and that it can scarcely !)e doubted that the
.late coldness of the seasons was produced by an atmosphere,
chilled and condensed over ice-bergs and ice-islands, " nisliiug
directly upon the Britisli islands from the westward."
In proof of the coldness of the last three summers Mr. Barrow
contrasts their temperatures with those of 1805, ISOG, and 1807.

ment has

.

;

;

Tbc mean

results are as follows:

.

—

62-3
1S07 62-85
61-55
57-8
1817 5873
This statement of itself refutes Mr. Barrow's s])ecuiation. One
of his cold years is 2*25 warmer than one of his warm ones, and
the otlier two are only 1-5 and -55 colder.
In 1805, when there
were noice-liergs, the mean temperature of the summer was 59*3.
In 1815, when there were ice-bergs, the temperature was 61*55.
Wherefore, according to the Quarterly Review, the ice-bergs have
lbO.7

:i\)'6

\^\-o

1806
1816

chilled the climate!
It is true that 1806 and 1807 were 4-5 and 4*1 warmer than
1816 and 1817, but 1805 was scarcely any warmer; and if the
temperature of that summer was not influenced by ice, how shall
Mr. Barrow say that it affected 1816 and 1817 ?
The
P 3

—
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The
Castle

;

following are

mean temperatures observed

at Kinfauns

:

1814

1815
46°

1816

1817

427°

44-26"
This is also fatal to the icy theory; for in 1814 we have no
particular record of frozen islands; yet its temperature was lower
than those of 1815 and 1817, when they are said to have abounded.

Annual mean.

43-4'^

Again, the position of Mr. Barrow on which his argument prin" during the last two summers the mercury invariably fell with westerly winds," is wholly contrary to the fact;
as may be seen from the following result of Mr. Howard's obsercipally rests, that

vations at Tottenham:
18 16, April to Sept.
both inclusive.
1817.
Do.

The attempt,

"^

^'^^fy
52 days 53-6"
53-27°

61

iresterly ^oind^_

101 days 54-57°

95

therefore, to explain the weather

55-23°

by the ice-bergs

every point.
facts not merely jar with Mr. Barrow's view, but are in
direct opposition to it; and the slightest examination of his geit is
neral principles is equally unfavourable to his conclusions,
not conceivable that our west wind, merely by passing over the
fails in

The

Newfoundland, would be materially chilled in its genevolume; nor, if it were, is it reasonable to suppose that the
coolness would not afterwards be removed by the passage of the
wind over 500 leagues of open sea. In the close vicinity of the
ice, the air will indeed be sensibly chilled; and this effect is unhappily experienced by the eastern states of America^ where the
north-east wind is extremely injurious: but the case is entirely
changed when the broad bosom of the ocean presents the warmth
of the latitude of 50° to repair the partial diminution of tempeice near

ral

rature.

The real cause of the coldness of 1816 and 181 7 "'as undoubtedly the wet and cloudy weather that almost constantly prevailed
in summer.
Rain is yet without a theory; but it seems pretty
certain that

it

is

governed by other circumstances than those

it is probable that
the unequal distribution of electricity is the principal source of
diversified seasons.
If the theorv of the Journal of the Royal Irts-titution was authentic, we should have had less rain during the
last two years than usual
inasmuch as the wind, being condensed by the ice-bergs, would lose a proportional share of its

which occur on the surface of the globe; and

;

moisture.
What has been advanced respecting the vineyards and orchards,
of Great Britain, is nonsense too pure for controversy.
Philosophy is never useful but when her general reasonings are
applied to special cases

:

but

this is

not done without hazard
since

Hot-houses.
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since many who fancy themselves to be wooing her prosperoii^ly
by abstractions, find, when their attentions become more particular,

that she has only been coquetting with them.

While on

this tubject,

fessor Parrot of

we may also notice the theory of Prowho has written on the freezing of salt
Though naviorigin of the polar ice.

Dorpart,

water as it respects the
gators say that the polar ice contains no salt, yet the author thinks
and proves that mere tasting cannot decide the problem. If the
seaice in the polar regions contains no salt, it camiot be frozen
water, but ice of glaciers which cover the pole of our earth, and
The unsalt
to which our European glaciers are mere molehills.
water flowing from the glaciers is lighter than the sea-water, and
consequently keeps on the surface, makes the latter less salt, and
thus more liable to freeze: therefore the ice which covers the poyear in
lar regions must increase and continue to increase every
height and extent; for this reason the climate of Iceland and
Cireenland becomes continually more severe, and these countries
lose

more and more of the inhabitable surface, &c.

HOTHOUSES.
deformity and unseemly appearance of all the constructions that have been resorted to for hothouses, are proved by their
being generally banished to a distance from the mansion of the
owner, and iiid in the kitchen-garden ; and the attempts hitherto
made to remove the defects by stone piers, parapet walls, and
other architectural forms, have only tended to defeat the object

The

—

A new
of the structure by obstructing a portion of the light.
system has ju-t l)een offered to horticulturists by Mr. Loudon,
who has been long known as a professional rural architect, which
seems to promise considerable improvement in this department.
He has invented a solid wrought iron sash bar not only applicable
have been hitherto apto all the purjioses to which wooden frames
of receiving any form
capable
being
but,
glass;
for
framing
plied
domes and other
by bending, capable of being made into the form of
appendages, the most
elegant structures, fitted to ornament, as
He has, as the simplest way of showing their
elegant mansions.
his premises
advantages, erected a variety of these structures on
"
at Bayswater.
It is

remarked

in

FLU AT OF LIME.
Number of Thomson's Journal, that

a late

We are informed that
Scotland.
more occasions than
has been observed by Dr. iMacCulloch, on
small veins and
occupying
Aberdeenshire,
of
granite
tlie
one, in
was alunaccompanied by any other substance: hi these cases it
fluor spar occurs very rarely in

it

purple colour, but not
of a *^
ways
'

crystallized.

IM

The same mineralogist

—
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legist has also

found

it

in Banffshire, crystallized, of a

uhite co-

and occupying cavities in a granite vein. It has further
occurred to him in the gneiss of Sutherland near the eastern extremity of Loch Shin.
It is here also of a purple colour, and is
Often diffused in such a manner among the other ingredients of
tlie rock, as in some measure to form an integrant part of its gein other instances it is accumulated in lumps
neral structure
lour,

:

among

its

laminre.

ZIRCON.
This mineral has, we understand, been discovered by Dr. MacCulloch in Sutherland. It occurs in a compound rock formed of
copper-coloured mica, hornblende, and felspar.
This rock forms one of the occasional beds in the gneiss, and
bears a resemblance in its composition to the zircon syenite of
the north of Europe ; the crystals are a quarter of an inch in
length and well defined, and their colour is an obscure crimson
ai)))roaching to that of cinnamon.

OPHTHALMIA.
Sir William Adams having had the honour to be nominated by
His Majesty's Government to superintend that part of York Hospital, Chelsea, wJiich has been appropriated to the reception of
the blind pensioners belonging to the army, navy, and artillery,

open to the profession at large his new
This duty is suggested as well by the
peculiar confidence which has been reposed in him, as by the
high sanction thus conferred upon his improvements in ophthalmic surgerv. He therefore freelv'invitcs all medical practitioners
and students who are interested in the advancement of this branch
of surgerv, to attend his operations at York Hospital, which for
their convenience will be performed in future on Tuesdays and
Fridays, between the hours of seven and nine in the morning.
To remove all dou'ot or misconception with regard to Sir William Adams's practice, he proposes on each of these days to give
a description of the nature of one of the diseases to be opethe general modes of performing the operation
rated upon
and his reasons for deviating from the usual
his pecidiar mode
practice, where such deviation has been found necessary.
The records kept of each case, from the ])atient'3 admission
into the hospital to his final discharge, will be open at the periods
already mentioncfi, for the inspection of such gentlemen as attend; so that tl'.e profession will be enabled faiily to appreciate
the character of he new as compared with the oul modes of
feels

a

it

modes

duty

fully to lay

of treating them.

—

—

I

practice.
It is

expected that from Jifleen hundred to two thousand patient^

;

Dry
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will successively

tietits
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be placed under the care of Sir William

in this Institution.

26, Albemarle-stveet,

March

10, 1818.

DRY

ROT.

sloop of war (new), which was lately sunk in Hamoaze, to endeavour to cure her of the dry rot, has been risen,
commissioned, and taken into dock. On opening her, she has

The Eden

and must undergo a thorough
commission, which
was repaired not long since, is found to be in the same state.
The Dartmouth frigate, built at Dartmouth, three years old,
Not a ship
never at sea, is also undergoing a complete repair.
The very
is taken into dock but is found to be nearly rotten.
best ships do not average more than twelve years existence. The
San Domingo, 74, was ripped up (four years old) at Portsmouth.
The Queen Charlotte, 1 10, was built at Woolwich, sent round
to Plvmouth, found rotten, and underwent a thorough repair
she was also several months under the careof Dr. Lukin, an Adbeen found defective

The Topaze

repair.

in every part,

frigate, also ordered for

miralty chemist, who received 5000/. for his ineffectual labours
After a short
to stop the progress of vegetation in the ship.
cruise,

the

she remains

NEW

Queen Charlotte was
in

laid

up

at Portsmouth,

where

a very defective state.

OPINION IN REGARD TO POMPEII AND HERCULANEUM.

at present, the general belief that the two celebrated
of Pompeii and Herculaneum were overwhelmed and deIt is now,
stroyed by an eruption of Vesuvius in the year 79.
It

is,

cities

Pompeii is
however, maintained, that this was not the case.
said to be covered by a bed of lapillo, of the same nature as tha-t
we observe daily forming by the agency of water on the shore at
Naples; while Herculaneum is covered by a series of strata, altogether forming a mass sixty feet thick, of a tuff having the
From the facts just
characters of those tuffs formed by water.
stated, it is conjectured that the cities were destroyed by a rising
of the waters, which deposited over them the stratified rocks, and
It is also said, that no
not bv matter thrown from Vesuvius.
eruption of Vesuvius took place in the year 79.

MANUSCRIPTS OF HERCULANEUM.

A

—

from Naples says " Among the manuscripts discovered at Herculaneum, there is a copy of Justin, and one of Aulus
Gellius, in such a state of preservation that the persons appointed
to decipher these manuscripts are able to read them almost
without any difficulty. This discovery is the more valuable, on
account
letter

—6
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account of the alterations that are known to have been made ih
the texts of these two authors ; and because the eighth book of
the Nodes AtliccB €i Auius Gellius, which was lost, is now recovered."

OF PATENTS FOR NEW INVENTIONS,

LIST

To Alexander

Haliburton, of Haigh Iron-work, near Wigan,
improvements in steam-engines and
boilers.
2 months allowed to specify. Dated 27th Feb. 1818.
To Joshua Routledge, of Bolton -le-Moor, in the county of
Lancaster, for an improvement or improvements upon the rota27th Feb. 6 months.
tive steam-engine.
To John Sutherland, of Liverpool, and aJso oi No. 99,
Houndsditch, London, for various improvements in the construction of an apparatus for the purifying of liquids.
7th March.
I>ancashire,

—

for

certain

—

—

—

2 months.

To Thomas

Heppenstall, of

Don caster,

Yorkshire,

for

an

improvement upon the engine or machine for cutting or redneing
into what is called chaff, different articles as drj- fodder for horses
and cattle. 7th March. 2 months.
To George Wyke, of Bath, and William Sampson, of Bristol,
for certain improvements on pumps, which improvements are
March.
applicable to machinery of various descriptions.
months.
To John Read, of Tipton, Staffordshire, and William Howell,
of Wednesbury, in the same county, for their new system of
working and getting the maine or thick mine of coal.
14th
2 months.
Marc^.
To Richard Penn, of Richmond Hill, Surrey, for his improved
mode of manufacturing ornamental wooden furniture, by the ap14th March.
2 months.
plication of machinery.
To John Ashton, of Great Tower-street, London, and Thomas

—

—

—

—

—

—

—

Gill,

tain

—

of Greek-street, Soho, in the county of Middlesex, for cerin or on instruments and apparatus for ascer-

improvements

taining the strength of spirituous Fujuors, and also the specific
14th March.— 6 months.
gravity of fluids and inetals.

—

NEW^ COMET.

A new comet

has been discovered in the constellatioo ©f the
Swan. It was first observed on the 26th of December fast, by
M. Blanpain, at Marseilles, who has communicated to the Bureau of Longitude at Paris his observations upon it down to the
The astronomers of Paris have been since
18th of January.
constantly on the watch j but, in consequence of a ver)' clouded
state of the heavens they have not yet been able to discern it.
The movement of the comet, as described by M. Blanpain, is
very

Astronomy.
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slow. Its right ascension increasing only seven minutes in
twenty-four hours, and its declination, in the same time, not diminishing more than from thirty-three to thirty-five minutes.
The observations of M. Blanpain embrace but a very small arc.
M. Nicollet has, however, deduced from them a parabolic orbit,
which, though only a mere approximation to correctness, may
enable observers for some time to trace pretty exactly the course
of the comet. According to his calculations, it would pass its point
nearest to the sun on the 3d of March last, at fifteen minutes past
eleven. Its perihelia! distance will be equal to 1* 12567, that of the
earth to the sun being taken for unity.
The inclination of its orbit to the ecliptic
SS** 38'
'Wi^ry

Longitude of the ascending node
Longitude of periheliuii), calculated by the orbit
Its heliocentric

As

movement

is

=
= 68
= 187

5

32

direct.

nothing very interesting in its physical appearances.
In the first days of January it resembled a small nebulous body, not of any determined form, and of a very feeble
light.
On the 18th it appeared sensibly augmented, both iii
size

yet, there

and

is

brilliancy.
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Meteorology.

calm. A dull subterranean nuise was heard, the sea suddenly
dashed against the rocks, and in the space of three seconds three
oscillations of the earth were fdt in a direction from the S.E. to
the N.W.
The v\'ind then rose again, and all the violence of
the storm revived.
At twelve o'clock a fresh concussion was
experienced and at a quarter past eleven the next morning a
fourth, which was also preceded by the same deep and solemn
rumbling.
Before seven o'clock on the morning of the 25th, a
fresh phaenomenon presented itself; a parhelion was distinctly
observed north of the rising sun ; but the earliness of its appearance prevented its being generally noticed, and adding to the
terrors of the people.
Tlie shocks were felt throughout all Provence, where no earthquake had been experienced for eleven
:

years.

Letters from the Tyrol announce that the Glacier of Ortler in
the vicinty of Chiavenha has increased this winter in a most extraordinary manner, notwithstanding the general mildness of the
season.
From the depths of the ice, incessant and tremendous
roarings are heard.
The Suldenbach stream, which formerly
issued from this glacier, has been dried up ever since Michaelmas 1817, and great apprehensions are entertained for the neighbouring countries, should the heats of summer reopen a passage
to the waters which seem to have collected within the bosom of
this immense mass of ice.
Similar phienomena have been observed in the glacier of the valley of Nandersberg.
On Saturday the 7th of March a water-spout burst at Stenbury, near Whitwell, in the Isle of Wight, which did considerable injury.
It was preceded bv a violently agitated atmosphere, the noise of which, for half an hour, resembled a roar
the most dismal and appalling.
When tiie cloud poured forth
its contents, it seemed to the inhabitants of S^enbury farm as
though the flood-gates of the sea had broken, and their destruction was inevitable: the water rolled down the hill in such irresistible torrents, that it beat down a lofty wall, flooded all the
lower apartments of the farm, and set the cattle loose among the
streams
the affrighted inhabitants seeking shelter, with their
children, in the upper rooms. The terror and painful feeUngs are

—

indescribable.

Extraordinary Fall of Rain. On the 21st of October 1817
{which was the day the hurricane commenced in the West Indies) at the island of Grenada, with the wind west, and the barometer standing at 29-40, eight inches of rain fell in twentyone hours ; and the rivers rose thirty feet above their usual level.
From the 20th of October to the 20th of November, seventeen
inches of rain

fell.

Meteoro-

;

2*^7

Meteorology.

Walthamstow, Essex, from

at

Meteorological Journal kept
February 15

March

to

15, 1818.

Seven and Nine A.M. and the Thermorr.eter
rUsually between the Hours of
and i wo f. M.J
(a second time) between JVoon
Date. Therm. Baroni. Wind.

15

"2?^^

29-87

E.— White

frost,

and very clear; very

fine day;

cloudy; afterwards rain.
E_S. Clear, fine-coloured cirrostratus; at
star- and moon-light.
eight, hazy ; fine day
;

very fine day; cirrostratzis

SE.— Gray morn;
and

clear

;

clear night

and windy.

small rain after 9 A.M.;
showers, and wind ; rainy evening, and very

S.— Cloudy

early;

windy.

SW.— Clear

high

hazy low

;

stratus; very fine day

;

sun and cirroafter 3

till

P.M.

;

stormy, wind and rain.
and
\V by S'—SW.-— White frost; showers
sun ; star-light ; some slight showers.
Cloudy, and windy; sun and wind;
S\V.
great showers and sun ; cloudy. Full moon.

—

SW— N. — Cloudy;
snowing;

at

rain

and stratus; at noon
still snow-

10P.M. deep snow;

ing; after 11 snow ceased.

KW.

—

Beautiful sun-rise

five inclies

thick

;

thaw; lumps of
trees

W.

fine

;

fine

ice

and snow
;

very fine day

;

;

fell

from

the,

rainy evening.
some snow still re-

sun and wind

Clear, and wind

mains

clear ; deep snow
sun at noon ; rapid

;

;

sun, and wind

;

night

dark, and rainy and windy.
jvJW.

Windv," and

cirrostratus; very fine

day; night dark and windy.

KW. — Showers

and wind

;

after

9 A.M.

a

snow shower; 1 P.M. sun and wind
2^ P.M. great hail-storm bright star-light.
S .—Very rainy and calm ; rain ceased at noon
showers, and sun after ; stars and windy.
great

;

;

I

Moon
)

last quarter.

\V.— Clear, and

cirrostratus,

and wind; a

cloudy windy day; rainy night.

March

—

1

23S

;;

Melebroiogif.

Date. Therm. Barom. Wind.

March
1

2

38
47
35
48

29-50

W. — Clear and wind ;showers,sun, great wind;

29*60

SW.

34
52
34
47

2971

SW— S. — Clear high; hazy low; very fine day;

29'27

SW.

great storms; bright star-light night.
Clear, and cirrocumuli ; hazy after
8 A.M. and soon after rainyj some sun af-

—

ter

3
4

4 P.M.; star-light.

; night dark and windy.
high; hazy low; very fine day;
wind and rain ;
night violently stormy ;
lightning about midnight ; then stars appeared, and aurora borealis.
SW. Some wind; clear high, and hazy low;
great shower at 10 A.M. ; sun and shower ;

some

5

42
42

29*90

6

39
47

29*20

41

29*30

slight rain

—Clear
—

fine after

7

P.M.

1

— Clear high
and wind
—Rainy morn;

SW.

hazy low

star-light.

;

45

star-light.

;

;

;

showers, sun,

New moon.

very rainy day; stormy and"
windy; evening great showers, and stars al-

S.

ternate

;

bright star-light at

1

A.M.

;

very

clear.

8

9

39
48

28*90

33

29*34

showers and sun
a dark night.

44

oO

29*30

35
46

29*40

12

33
47

28*80

13

33
43

2955

14

36

29*80

10

SW— NW. — Clear,

and aVro5/ra/ws, and sun ; fine
day; sun, and cumuli; snowing and windy.
SW. Cirrosiraius,c\ea,T amdw'mdy; cumuli,

moon- and star-light.
and windy; windy, clear and cum^ili; fine day; calm at SP.iM.j night
windy again ; rain and snow.
Snow on ground and trees ; clear and
windy; wind and cumuli; storms after
4 P.M. ; 10 P.M. cumuli, moon- and stars.
Cirrostratus ; orange sun-rise; calm;
N.
showers, sun and wind; clear star-light.

W.

clear; clear

—Clear

W.—

—

Moon

42
47

first

quarter.

W.S.— White

frost

;

clear above

;

hazy low

some rain after 3 P.M.; cloudy
night ; some stars.
SE. Windy, and cloudy; gray day; night
r«nv and windy.
fine day;

47
15

and wind;

cirrus',

NW. — Clear,
and

1

and

the showers not violent

;

29*50

—
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.
[The time of observation, unless otherwise

stated, is at 1

P.M.]

of

iAffe

The

Thermo-

Moon

meter.

Baro- State of the Weather and Modification
meter.
of the Clouds.

DAYS
Fei*. 16

)l

43-

17

51-

20

12
13
14
15

21

full

£2
23
24

17

4543-

18
19

4443-

25 20
26 21

47434945474847*
45-

18

19

61

22
23
24
25
26
27
28
29

7

new

97
28

Mar.

1

2
3

4
5

8
9
10
II

12

1

2
3
4
5

50-

47-5
42-5

31-

49474741-5
394241-

13l

40-

14

44-

30-01 ICloudy
30-07 Ditto
29-92 Rain
29*99 Very fine

30 03 Cloudy
29-44
29-30
29*83
29-86

Ditto
Ditto

29-.57

Ditto

Very fine
Cloudy

—

rain in the evening.

29' 6.5 Very fine

—

29-35 Cloudy snow A.M.
Ditto'
29-10 Stormy
29-64 Fine
29-69 Cloudy
29-41 Fine
a hurricane at night [P.M.
2B-9I Rain and hail
heavy fall of sno'v
29-37 Fine sharp frost with snow at
28-90 Rain
[night
29-03 Fine
frost
29-40 Ditto ditto with snow at night
29-35 Ditto
ditto
ditto
29-55 Ditto
ditto at night
28-94 Cloudy heavy fall of snow A.M.
[and frost at night
29*66 Ditto frost at night

2965

—

—

—

—

—

—

—

2991

Ditto

The first twelve days in March have been exceedingly tempestuous.
Wind S E— E.S.E,— N.W and N.N.VV.
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By Mr. Cart, of the Strand,
For March, 1818.
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Jccount of ATttiquarian Researches

in

Egypt ly M. Bei.-

zoM, charged hy the British Government to make Collections
Jor the British Museum. Contained in a Letter from M.BulzoNi

to

M.

ViscoN-n

I HAVE

*.
Cairo, Jan. 9, 1818.

arrived from

Upper Egypt, and am pre-

paring to return to Nubia for tlie third time.
In my first journey to Thebes, in 1816, I had
succeeded in
embarking on the Nile tlie upper part of the famous statue
of
Memnon. This grand wreck, which has lain for so many centuries amidst the ruins of the palace
destroyed by Cambyses, is

now on its way to the British .Museum. It is a colossal bust,
of a smgle block of gxinite, ten feet in height from
the breast to
the top of the head, and twelve tons in weight.
Other

before

travellers

me had

conceived the design of transporting it to Europe,
and renounced it only from not coiiceiving the means of
effecting
It.
The great dilHcuIty was in moving such a mass for the space
of two miles, Until its arrival at the Nile, whereby
alone it could
be conveyed to Alexandria.
I succeeded in effecting it, without
the aid of any macliine, by the sole power of the
arms of some
Arabs, houevcr ill qualified this people, now sunk into
the indolence of savage life, may be for such rude labours.
As such, it
has been the work of six months.

From Thebes

went up towards Nubia, to examine the Great
is buried more than double its height
HI the sands, near the second Cataract.
There I found the mhabitants very ill disposed towards my projects, and from
whom
I prepared to encounter some
difficulties.
However, the season
being too advanced, was my sole njotive rn deferring this
enterI

Temple of Ybsambnl, which

prise to another time.

In the

myself in

mean time I returned to Thebes, where I occupied
new searches at the Temple of Karnack. There I

found, several feet underground, a range of sphinxes,
surrounded
These sphinxes, with heads of lions on the busts of
women, are of black granite, of the usual size, and for the most
part of beautiful execution.
There was in the same place a
statue of Jupiter Amnion, in white marble.
It was not

by a wall.

until

my

second journey, in 1817, that I discovered the head of
a Colossus much greater than that of Memnon.
This head of granite, and of a single block, is by itself ten feet
from the neck to
the top of the mitre, with which it is crowned.
Nothing can
be in better preservation. The jjolish is still as

beautiful as if

had but just come from the hands of the statuary.
After this, I again took the road to Nubia, where
some severe
trials awaited me.
The people of this country are quite savages,
it

,,
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without any idea of hospitality.
They refused us things the
most necessary; entreaties and promises had no effect on them.
We were reduced to live upon Turkish corn soaked in water.
At length, by dint of patience and courage, after twenty-tuo
days persevering labour, I had the joy of finding myself in the
Temple of Ybsambul, where no European has ever before entered, and which presents the greatest excavation in Nubia or
in Esypt, if we except the tombs which I have since discovered
at Thebes.
The Temple of Ybsambul is 152 feet long, and contains fourteen apartments and an immense court, where we discovered
eight colossal figures thirty feet high.
The columns and the
walls are covered with hieroglyphics and figures very well preserved.
This temple has then been spared by Cambyses, and
the other ravagers who came after him.
I brought some antiquities from thence
two lions with the heads of vultures, and

—

a small statue of Jupiter Animon.
On returning again to Thebes, I applied myself once more to
discover what has been, from time immemorial, tlie object of
discovery for all travellers of every nation
I mean the tombs of
the kings of Egypt.

—

It is known that, independent of those tombs which are open,
there existed several underground, but no person has yet discovered

in
I

what place. By means of observations on the situation of Thebes,
found the index that should lead me on the way.

at length

After various excavations, I succeeded in discovering six of these
tombs, one of which is that of Apis, as it seems to be pointed
out by the mummy of an ox found there. This mummy is filled
with asphaltes.
For the rest, nothing that I can sav would enable
you to conceive the grandeur and magnificence of this tomb.
This is undoubtedly the most curious and the most astoiiishing
thing in Egypt, and which gives the highest idea of the labours
of its ancient inhabitants.
The interior, from one extremity to
the other, is 309 feet, and contains a great number of chambers
and corridors. The walls are entirely covered with hieroglyphics
and bas-reliefs painted in fresco. The colours are of a brightness to which nothing within our knowledge is to be compared,
and are so well preserved that they appear to have been but just
laid on.
But the most beautiful antiquity of tliis place, in the
principal chamber, is a sarcophaijus of a single piece of alabaster, nine feet seven inches long !)v three feet nine inches wide,
within and without equally covered with hieroglyphics and carved

This large vessel has tl.e sound of a silver bell, and the
transparency of glass.
There can be no doubt that when I shall
have transported it to England, as I hope to do, it will be esteemed

figures.

oiie of the nio?t precious tnorceatix

of our European Museums.

XLIl. On
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XLII. On the Use of the common Thermometer as a Hygrometer, and Dsscription of a Self-registering Hygrometer,
s*.
In two Letters from R. G. K

LETTER

On

the Use

I.

of the common Thermometer as a Hygrometer.

—

Mr. Editor, It is not my intention to enter into any long or
minutedetailofthenumerousinstrumentsthat have been proposed
for ascertaining the state of" the atmosphere with regard to moisture, or to attempt deciding on the comparative merits of Saussure's hair, and De Luc's whalebone.
I believe it may be safely
affirmed, that a correct, at least a permanently correct, hygrometer, never can be constructed on the principle of any such conhowever accurately the
trivance, and for this obvious reason
instrument may be originally made, it no sooner begins to operate than it begins to change, the alternate expansions and
contractions of the substance producing necessarily, however
The contrilowly, some derangement in its natural texture.
vance itself may be extremely ingenious ; but from the very nature of the materials employed, such hygrometers must be im:

much as they are subject to changes, the extent of
Now, is it not very
impossible exactly to appreciate.
strange, that after all the complaints that we have heard among
meteorologists, and philosophers in general, about the want

perfect, in as

which

it is

of a hygrometer on accurate principles, they should hesitate a
single moment about adopting one as simple and accurate as it

elegant and philosophical?
I allude to the diflferential therof Professor Leslie, which the ingenious inventor has
applied, among many other useful purposes, to that of measuring
the relative dryness of the atmosphere, and which does so upon
principles as fixed and determinate as those of the common thermometer. For the sake of such of your readers as may not be
conversant with the subject, I shall give a short description of it
is

mometer

nearly in the Professor's own words : " It consists of a thermometer tube, curved like the letter U, with a hollow ball at each
extremity containing air, and holding an intermediate portion of
When these balls are of
sulphuric acid, tinged with carmine.
the same temperature, the liquor will remain stationary ; but if
balls be warmer than the other, the !i(iuor, urged by
the increased elasticity of the air, will descend proportionally on
that side.
To measure the difference of heat between the two
balls, the whole interval between freezing and boiling water is

one of the

*

From Blackwood's

Edinburf^h Magazine for July 1817-

Q
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If one of the balls be cothousand equal parts.
cambric or silk, and wetted with pure water, the infor it will mark, by tlie
r,tnuuent Forms a complete hygrometer
descent of tlie column in the opposite .stem, the constant diminution of temperature which is ciuisod by evaporation from that
hun/id surfice, and it must couseciiiently cxjhcss the relative dryIt is hardly necessary to observe, that
!iess of the ambient air,"
hydrometers constructed on this priucijjle must always indicate
the same dryness, in the same circumstances, and may therefore
be as readily con)pared with one another as thermometers them-

divieied into a

vered

witli

;

selves.

But my

the instrument

maybe
s

used in

obJL^ct is not so

itself,
its

as to

much

to di'^cuss the merits of

show that the common therujometer

stead; and that though it may not possess the
it is sufficiently accurate for all the or-

ime degree of delicacy,

Let two spirit-of wine therdinary purposes of meteorology.
mometers be chosen, as nearly of the same size as possible, and
graduated so as exactly to coincide at different temperature^.
Let the bulb of one of them be covered with blue or purple silk
while the other remains naked, and let them be suspended at
about the distance of two inches from each other. Let the covered bulb be then wetted with pure water, and the two thermometers will very soon indicate a difference of temperature; the
wetted one, from the cold produced by the evaporation, sinking
below the other, more or less, according to the rapidity of the

^

according as the air is more or less dry.
evaporation ;
If the thermometers be graduated according to Fahrei^iheit's
scale, each degree of difference must be multiplied by 54, and
the product will express the degrees of the Professor's hygrometer nearly; or if they are graduated according to the centigrade,
scale, the degrees of difference, multi|)lied by 10, will give the,
From numerous comparative oIit
hvgrometric degrees exactly.
servations, I am able to say, that the average dryness of a month,
as indicated by the thermometers, will not differ from that indicated by the' hygrometer more than two hygrometric degrees,
a quantity that mav be safely overlooked in a series of oliservaIt may perhaps
tions which do not admit pf extreme accuracy.
look like presumption, but I cannot help observing, that the
thermometers apj)ear to me better calculated to give the mean
dryness of the air than the hygrometer itself, as the latter, from
its" extreme delic.icv, is sometimes aH'ected by a sudden gust of
that

is,

wind at the moment of observation, so as to rise two or three,
There is, however, one obvious advantage which thq
degrees.
thermometers possess over the hygrometer, and that is, thgir
showing not onlv the difference between the temperatures of
the two bulbs, which is all that the hygrometer shows, but also
the actual temperature of both the wet and dry surface, a circumstance

and Descriplion of a Seff-reghlering Hygrometer.

2

15

cumstance necessary to be taken into the account, in estimating
the absolute quantity of water lield in ^;olution by the atmosphere
at the moment.
supposed that these reI hope it will not be

marks are intended to throw anv obstacles in the way of a more
extended and general use of an instrument which is likely to be
of such essential service to science, and which has already done
bO nuich honour to the ingenious inventor.
My object is to
press upon those who may not have, had an opportunity of making
a!iy observations with the hvi^rometer, but who are f;\mi!iar with
the use of the thermometer, not to neglect the means which they

possess of collecting- facts on a branch of science which
in its infancy,

and which nevt

r

is

still

can make anv advancement, but

by the patient a])plication of the inductive philosophy.
1

K

s,

July 2,

reinain,

yours respectfully,

sir,

G.

ISl/".

l.ETTl'R

II.

Deseriptum of a Self-regislering Hygrometer.
I have already endeavoured, more than once, to

Mr. Editor,

—

direct the attention of yonr readers to the subject of hygrometry,

a branch of science naturallv interesting, and which has of
become still more so, from the ingenious discoveries of Leslie
and Anderson. To the former of these gentlemen we are inas

late

for the best, and indeed the only, ])hilosoi)hical instrument
hitherto employed for ascertaining the state of the atmosphere
with regard to moisture ; and to the research.es of the latter we

debted

owe some

beautiful theorems for

its

practical application to the

Simple, however, and philosoi)hic:iI
as that instrument is, it appears to me to be still capable of improvement.
In its ))resent form it can be employed only in finding the hvgroinetric state of the atmosphere at the moment of
observation; nor have anv attempts been made, as far as I know,
ro construct it so as to mark the extremes of dryness and moisi formerly thought that
ture, in the absence of the observer,
the instrument might easily be made to register the greatest dryness, but that it would be diificnlt to construct it so as to mark
It has since occurred to me,
the greatest degree of moisture.
however, that the latter object may be as easily accomplished as
the former, and both on the same princijjle with the self-regisFor a description of the
tering thermometer commonly in use.
instrument, as originally constructed by Professor Leslie, I refer

science of meteorologv*.

your readers to that author's treatise on heat and moisture, and
to the article Hygrometry in the Edinburgh Encyclopicdia. In
* The researches of Mr. Anderson were published, for the
the EdinLuigh Eiicyclopa-'dia, conducted by Dr. Browstcr,

Q3

first

time, in

the
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the modification of
is

it

which

the same, though the form

CD

(fig. I.)

is

I

is

am now

to propose, the principle

somewhat

a tube, such as

is

different.

commonly used

for

structing a self-registering thermometer, bent upwards at

con-

C

and

D, and

t'^rminating in a bulb A.
Into this bulb is introduced
a portion of sulphuric acid, sufficient to fill the tui)e and a small

part of the bulb ; and along with the acid a small bit of glass a,
of such a diameter as to move easily in the tube when the instru-

ment is inverted. To the extremity, D, another bulb, B, is attached ; and the air contained in both bulbs is so adjusted, that
when they are at the same temperature, the liquid stands at a
point near the extremity D, and which is marked
on the attached scale E F.
If the temperature of the bulb B be now increased, or, which is the same thing, if that of A be diminished,
the portion of air in the upper part of the bulb will contract,
while that contained in B will expand in the same proportion,
and the liquid will of course be forced from D towards C. In
the scale adopted by Professor Leslie, the distance between the
freezing and boiling points is divided into a thousand equal parts,
and is hence denominated the miUesimal. In this climate, however, a tenth part of that scale, or one hundred degrees, will embrace the greatest range of the instrument; and that point may
be thus obtained:
Let the bulb A be surrounded with melting
snow, while the instrument is placed in an atmosphere of the
temperature 50, and let the point be marked at which the liquid
becomes stationary. The distance between zero and this point
will then be IS degrees of Fahr. or 100 of the millesimal scale;
and that distance being divided into an hundred equal parts, will
give the graduation required.
To prepare the instrument for
observation, it only remains to cover the bulb A with silk, and
moisten it, taking care that the two bulbs be as nearly as possi-

—

The index, or small bit of glass, a, is
then to be brought to the extremity of the liquid, by depressing
the extremity D, and the instrument to be exposed in a horizontal position.
As the evaporation from the surface of the
bulb A goes on, the air within contracts, from the depression of
temperature produced by the evaporation ; and the liquid is
forced from D towards C by the elasticity of the air in B, carrying with it the index a.
When the evaporation has reached
ble of the sa'ue colour.

its

maximum, the

liquid, as well as the index^

becomes stationary;
but

I
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but should the process of evaporation diminish, the liquid uill
again move towards D, while the inde:; is left behind, thus markr
ing the maximum of dryvess in the absence of the observer.

To

degree of moisture, another instrument is
The oidy ditis represented in fig. 2.
ferenfe between this and the former is, that the air in the two
bulbs is to be so adjusted, that when thev are at the same temperature, the liquid mav stand near the extremity C, the distaiK-e between C and zero being a little more than the length
of the index a ; and the bulb B is to be covered as A was in the
find the greatest

to be emfj'nved, wliich

The scale is graduated as before. When the instruadjusted and exposed, evajjoration goes on from the surface of B; and the air within being thereby contracted, the liquid moves towards D, continuing to do so till the maximum
effect is produced.
When the evaporation diminishes, the liquid
former.

ment

is

again force-l backwards towards C, till it arri^'es at the index
a ; and should the evaporating force still continue to diminish,
the index itself is then carried towards zero, till the evaporation
be at its ininiuiuni. The liquid then becomes stationary; aiid
though it should afterwards mount higher, in consequence of an
increased evaporation, still the index remains at the loweist point
to which the liquid had sunk, thus marking the minimum of
dryness in the absence of the observer.
Your readers will observe, that in the modification which I
have now proposed of the original hygrometer of Professor Leslie,
no new principle has been introduced; the contrivance for
markinff the extremes being the same as that which was invented
by Dr. Rutherford, and which has been long employed in constructing a minimum thermometer.
I can lay no claim, therefore, to the honour of a discovery, but 1 hope I have some little
is

to that of an improvement.
It is well known to meteorologists,
that observations of temperature were comparatively of little use
till

we

the invention of self- registering thermometers; and why may
not be allowed to hope, that the use of a self-registering

hygrometer will hereafter bring to light some important facts
regarding the laws which regulate the distribution of moisture in
the atmosphere ?
One word as to the construction of the instrument, and I have
done.
In the fir^t, and indeed the only attempt that I have vet

Q4

hud

24 S

Ueport nf the Committee respecting the unrolling

I succeeded in constructing a small hygromeon the principle of fig. 1. and though the range is too limited to give the necessary degree of accuracy, it is sufficient to

had time to make,
ter

;

convince
to those

me
who

that the construction

is

not only practicable, but,

are dexterous in the use of the blowpipe, extremely

easy.
I remain,
Feb. 27, 1818.

sir,

your
obedient servant,
'

R. G.

In the above, as well as in the original form of the hygrometer, the covered bulb may be kept continually moist with water,
conveyed to it by filaments of floss silk from an adjoining vessel.

XLIIT. Report of (he Committee appo'mted to superintend the
Experiments of Dr. SiCKt.ER,/o;- the Pitrpose of proving the
Efficacy of a Method proposed by him, for unrolling and deciphering the tierculaneurn Manuscripts.

X REViousLY to a detail of the proceedings of the Committee
charged with the superintendence of Dr. Sickler's experiments,
it appears proper, for a full elucidation thereof, to recapitulate
the circumstances under which the views of His Majesty's Government were directed to the interesting suljject of the Herculaneum
rolls.
It IS well known that, from the first discovery of these
remams of ancient literature among the ruins of Herculaneum,
a more efficacious method of ascertaining their contents has been
a desideratum, the attainment of which has occupied the attention of men of learning and science, in almost every country of
Europe; and much has already been done, though by a very laborious and protracted operation, at Naples, within the last thirty
years ; during a part of which period, some persons were employed there by His Royal Highness the Prince Regent, in concert with the establishment formed for the purpose by His Sicilian Majestv.

Soon after the re-establishment of peace, and the return of
His Sicilian Majestv to Naples, and whilst steps were taking at
Paris for applying the Neapolitan method to some Herculaneum
manuscripts which were in that capital, it came to the knowledge of a member of this Committee, tliat Dr. Sickler, a professor of eminence at Hildburghausen, had made some successful experiments, likely to lead to the accomplishment of the object, by a more easy and expeditious mode of proceeding.
A correspondence which has been laid before the Committee,
took place with Dr. Sickler ; in the course of which, he expressed
his readiness to come,
in order to pursue his
cilian

upon

certain conditions, to this country,

experiments upon the rolls which his SiMajesty had recently presented to His Royal Highr^essj, the
Prince

—

.

and deciphering the Herculmeum Manuscripts,
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Prince Regent referring, at the same time, for a declared opinion upon tliis method, to a Report of the Royal Society of Arts
at Gottingen, made on the 9th of Novemher 1814, and to the
testimony of Professor Millin, of the Royal Library at Paris, respecting his character and literary acquirements.
The Report of the Royal Society of Gottingen, which was
founded upon the evidence of an experiment upon one of the
manuscripts at Naples (a detached column of which Dr. Sickler
had laid before the Society), as well as upon experiments made
in the presence of a committee of tliat learned body, upon rolll
of paper, prepared for that purpose, seemed to afford considerable grounds for a belief, that the matenal difficulties which had
hitherto occurred could be subdued by the application of a liquid, discovered by Dr. Sickler, and by a system of manipulation
altogether nevv.
Under these circumstances the following propositions,
grounded upon a prospectus transmitted by Dr.
Sickler in the mouth of January last, were authorized by His
Majesty's Government to be made to that gentleman:
1
That Dr. Sickler should come to England, and reside here
as long as might be thought necessary for bringing his projects
to a decided result.
2. That his expenses to England with his family should be
paid, as well as of his residence while in England, either in London or Oxford.
3. That eitha- before he left the continent, or within one month
after his arrival, he should convince a Committee of gentlemen,
named for the purpose*, that his scli-.ne was available, and one
for which theGovernment would be warranted in incurring further
expense.
:

4.

That

in case of failure, in so far sati^^fying the

Committee,

Dr. Sickler should clearly understand that lie was to expect from
the Government no further pecuniary aid than the expenses of
And
his return to Hildburghausen:
5. That in the event of the Committee making a report which
should authorize the Govenmient to proceed. Dr. Sickler should,
in that case, receive one hundred pounds for every manuscript;
which he should succeed in unrolling to the satisfaction of the
Committee; and that when the Committee, who must, in the
firet instance, have been put in possession of the whole of the
secret, whether in preparation or manipulation, should judge that

—

• The Earl of Aberdeen, Pi'esident of the Society of Antiqiiancs the
Lord GreriNiJle, Chancf llor of tiie Univer.siiy of Oxford the Lord 'olchesthe Right Honourable Sir Joseph Banks, Bart. G.C.B. President of the
tfir
Royal Society j Sir Thomas Tyrwhitt, Knt.; Sir Humphry Davy, Knt. Fellow oftht; Royal Society; the Rev. Charles Burney, D.D.; William Hamil;

<

;

;

ton, Esq. His Meqesty'-s Unjler Secretaey of State for Foreign Affeirs.

there

—
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there would no longer be any occasion for his assistance or presence, Dr.Sickler should receive from their hands such a sum,
a^, together with what he should have successively received for
each unrolled manuscript, should make up the sum of two thousand five hundred pounds, the expenses of his return home, and
an engagement to be allowed one hundred pounds per annum for
the remainder of his life.
These propositions being communicated to Dr. Sickler, by a
member of this Committee, who repaired to Hildburghrtusen for
that purpose, the same were accepted with the following modifications, detailed in a memoir, dated the 19th of May last, a
copy of which has been laid before the Committee
1. That his absence from Hildburghausen should be limited
to a period not exceeding six months.
2. That an allowance should be granted to him, previously to
his departure, for the expenses of his outfit
And
3. That a specific sum should be named for the expenses of
:

:

—

own country, in the event of the failure of his
experiuunts:^
All v.hich being acceded to, Dr.Sickler left
Hildburghausen with bis family, arrived in London on the 12th
of June, and soon after commenced his preparations for the undertaking.
The Committee having detailed the circumstances under which
the propositions of Dr. Sickler originated, and referred to the
testimonials laid before them, concerning his method of operahis return to his

—

tion, his character
ciples

upon which

and

literary reputation, as well as the prin-

their C-

mmittce had been

instituted,

proceed

to state that Dr. Sickler having completed his preparations, they
held their first meeting in Black Rod's apartments, in the House

of Lords, on the 27th of June last, when the following members
were present, viz. the Lord Colchester, Sir Thomas Tyrvvhitt,
Sir Humphry Davy, the late Rev. Dr. Burney, and Will'ani Hamilton, Esq. At this meetingDr. Sickler gave an explanation of the
machine used by him in carrying on his operations; after which,
in conformity to a stipulation in the

memoir

before referred to,

he selected, from among the twelve manuscripts recently received
from Naples, a roll, which was delivered into his hands for the
purpose of conitnencing his experiments and it was then notified to him that the Committee, at their subsequent meetings,
would be ready to receive any written or other communication,
which he might have to make, in the progress of his labours.
At their second meeting, on the Sd of July, Dr. Sickler presented two memoirs, the first containing his observations upon
the roll, which had been delivered to him, and the second upon
the commencement of his operations; both which were entered
on their minutes j and the Committee adjourned to the following
:

day;
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when Dr. Sickler su'jinlttecl to their inspection the process
of his method.
At the fourth meeting of the Committee, Dr. Sickler produced
several pieces which he h?A detaclied from the roll, hut upon
which no characters were discoverable. A second and a third
machine were, in consequence of a suggestion of the Doctor, directed to be prepared ; in order that he might employ himself

tlxiy;

upon two

The

or

more

rolls at

the

same

time.

was submitted
meeting, on the 18th of Julv,
when it appeared that of the first roll, the })ieces taken off, continued to afford no trace of characters, but a second roll, which
the Doctor had selected at the last meeting, appeared by hi«^
memoir presented thereon, to be in a much better st^te of preservation than the preceding, both with respect to its carbonization and to the texture of the papyrus
the pieces detached
therefrom containing several Greek characters, and some entire
words easily made out; from which circumstance, and the extreme fineness of the papyrus, as wel! as the perfection of the
written characters. Dr. Sickler expressed iiis opinion that h
further operation upon this roll might he productive of a more
satisfactory result.
At this meeting the Committee, considering
the unfavourable colour and texture of the first roll, directed Dr.
Sickler to discontinue his operations thereon, and he proceeded
to select a third roll, which, in his opinion, from its extemal ap'pearance, most resembled that which had already exhibited writfurther result of Dr. Sickler's operations

to the Committee, at their

fifth

—

ten characters.

At their subsequent meetings, on the 21st and 2JthofJulv,
Dr. Sickler reported the progress of his labours; but the hopes
which had been entertained, of the further success of his operations
upon the second roll, having been disappointed, by the total absence
of characters on the pieces which had recently been detaclied,
together with the unfavourable appearance of the interior of thi-s
roll; as well as the injured state of the tliird roll which had been
placed in his hands
The Committee, considering the whole, in
connexion with the observations of Dr. Sickler in his several memoirs down to this time, did not feel themselves in possession of
sufficient evidence upon which to found a report of the success
of the method, within the stipulated period of one month after
the commencement of the Doctor's experiments.
It was, therefore, with a view to a more satisfactory result, thought proper that
Dr. Sickler should continue his experiments upon the rolls then
:

in his possession, as well as upon others vvhicli the Committee,
or visiting members, should, from time to time, direct to be
placed in his hands for that purpose; and he accordingly pursued
iiis operations down to the 10th of October last j
the Com-

—

mittee

—

.
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mean time, been assisted, in the t^aniinaof the result of his hiboms, by the advice and opinions of Sir

inittfe having, in the
tioii

Ciiarles Ijlagdon, Mr. Taylor Coombe of the British Museum,
and of Sir WilHam Druminond and Sir William A'Court the
two latter of which gentlemen, from their residence at Naples
as His Majesty's ministers, had had ample o|)portunities of
watching the operations which were carried on there, for the
purpose of unrolling the Herculaneuni manuscripts, and were
;

also familiar with the external appearance of the rolls in the
places where they are preserved.

The system of

operation

l)y

Dr. Sickler

may

be considered

under three distinct heads
1
As to the improvement of the machine made use of by him;
2. As to the hquid applied to the rollj
and,
:

—

As to his mode of manipulation.
With regard to the first, the Committee have lieen favoured
with the observations, which they have recorded in their minutes, of Sir William A'Court; and it appears that the general
principle of the machine made use of by Dr. Sickler is nearly similar to that ill use at Naples, as far as respects the manner of
plachig the roll for operation, and the means of turning it for
3.

the purposes of examination.
The material diiference appears
to consist in the process of detaching the layers of the papyrus
Dr. Sickler performing that operation with the hand, after attaching to the back of the part to be unrolled a piece of thin
linen, or cotton cloth, and the Neapolitans by the rotatory movement of a piece of machinery, placed immediately over the roll,
and connected with the lining of the part to be separated (which
lining consists of narrow slips of goldbeaters' skin) bv a number
of silk threads, acting with equal and simultaneous force upon
the whole surface.
Upon the second point, the Committee, in an early stage of
their proceedings, viz. at their third meeting, on the 4th of July,
judged it expedient that the liquid made use of, in order, as Dr.

Sickler stated, as well to attach a lining to the surface of the
the separation of the layers, should be subject to the examination of their distinguished member, Sir Humroll, as to facilitate

its composition satisfied the Committee that no injury could accrue to the papyrus, from the use
of such liquid : but Sir Humphry Davy, at the same time, expressed his conviction, that it did not possess any power to help
the separation of the layers ; a point which the Committee had
been led to consider as the principal feature in this part of Dr.

phry Davy; whose opinion of

Sickler's discovery.

As

mode of manipulation, the Committee have also biefen
by the knowledge and experience of Sir William A'Court,

to the

assi&ted,

in

;

:

and deciphering
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Tiie exterior of the Hercuin forming their opinion thereon.
laneum rolls general. y presenting an nnevcn surface, composed
of ditferent strata, or layers, tlie first object, with a view of obtaining entire and consecutive columns of the nianu'^cript, inu^t
be to remove, in succession, these irregularities all around the roll
an operation which, considering the delicate nature and fragile
(|Uality of the papvrus, should be carried on with the greatest
care and nicetv.
With respect to Dr. Siclder't; method, il did
not appear to Sir William A'Court calculated to accomplish this
primary object; since his mode of indiscriminately coverhig the.
whole surface of the roll with the liquid preparation (by which
the lining is attached to tlie papyrus) must, in the operation of.
taking off, necessarily produce a number of broken and interrupted lavers, belonging to diti'ercnt sLrala^ leaving a surface
equally, at least, if not more, uneven than before.
By this
means it must follow, that, however the characters in the manuscript niav be preserved, a part of the roll so taken oft ct)uld not
be expected to exhibit more than detached letters, or words, of.
as many columns as there are layers so separated.
The principal object in an undertaking of this nature beijig,
after an even surface has been gained, to separate entire columns
on single lavers, in regular succession, the Committee, in the
course of the experiments which have been made under their
superintendence, have constantly directed their attention to the
success of Dr. Sicklcr's system of operation in this respect. Previously, however, to a declaration of their opinion thereon, they
consider it neces.sary, in justice to Dr. Sickler, to state that, after the result of his operations upon the four first rolls had been
laid before them, and an attentive perusal of his observations
thereon, they did not entertain any sanguine expectation^ that
lie would be enabled to produce any thing like a scries of columns
of the contents of any one of them; and that they were willing
to attribute the total failure of his endeavours, in this particular,
to the injured state of the rolls, and to the probable deslruetiou
of the characters, from the eifect of damp or otherv.'ise, as stated
in Dr. iS'ckler's several memoirs ; an opinion expressed by Sir
William Drummond, as well as by Sir William yV'Court, upon an
examination of some of the rolls in the course of operation but
while they are ready to admit Dr. Sickler's observations, as to
tlie deteriorated state of most of the seven rolls which were
placed in his hands in the progress of his experiments, they nevertheless conceive, that the result of his labours affonis them
sufficient grounds for stating the following objections to his method of unrolling the Ilerciilaueuin manuscripts
l«t. The machine made use of by Dr. Sicklcr does not, in the
opinion of the Committee, appear to be calculated to remove aiiv
of
:
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tiie difficulties

which have hitherto occurred

in the

system of

unrolling these manuscripts.
2dly. The liquid, from the application of which the Committee
were induced to hope that the separation of the layers of the
papyrus would be considerably facilitated, does not, in the judgement of the Committee, appear to possess any effective power
beyond that of acting as a glue for the lining of that part to be
And,
detached
3dly. That th.e mode of manipulation adopted by Dr. Sickler
is too violent an operation to produce entire consecutive columns,
or single layers, of the papyrus; and that his method of indiscri:

—

minately covering the surface of t!ie roll with the lining which,
being attached t(» the roll by the liquid preparation, brings oft"
with it, in the process of detaching, the part so lined, is verr
imperfect since, in raising the layers, it is scarcely possible to
observe by the eye, whether one or more layer is about to separate from the mass ; a part of the operation which, at Naples,
is carried on with the greatest caution.
Upon a minute inspection of a great mmiber of the pieces
taken ofl^ by Dr. Sickler, on some of which the characters arc
preserved, the Committee observe, th.it there is scarcely an instance to be found where a single layer has been detached with
surface throughout ; a circumstance which, in their
;i regular
opinion, seems decisive of the inelficacy of Dr. Sickler's method.
Upon this point their judgement has been formed^ more especially
after an examination of the pieces dctaclied from tiie second roll,
of which Dr. Sickler j)ronounc8d an opinion, favourable as to its
state of preservation, before referred to, upon which the written
characters are very perfect ; but which pieces appear to be composed of two or more layers adhering together.
Of seven rolls which have been placed in tlie hands of Dr.
Sickler, in tiie progress of his experiments, and which have been
more or less opened, the Committee have to observe, that onlv
two have exhibited the smallest visible traces of letters on some
of the columns, the rest presenting a rough brown surface, without characters ; froui which circumstance^ th:>. Committee are
not without their apprehensions that, either by excess of zeal or
want of caution. Dr. Sickler's mode of operation may, in some
instances, have produced a separation of the intermediate or
blank leaves wiiich compose the papyrus ; a point to which the
Committee were induced to direct their attention, after an explanation of the preparation of the papyrus, with which they
were favoured Ijy Sir Charles Blagdon and Mr. Tavlor Coombe,
.and an inspection of specimens of the Egyptian and Sicilian
papyri, laid before them by the latter gentleman.
Upon the whole, after a scrupulous examination of the result
of
;

.
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of Dr. Sicklci's experiments, and an attentive consideration of
the same, in connexion with the seveid niesnoirs, containing his
observations, presented from time to time to the Committee, they
regret to observe, that Dr. Sickler has totally failed in his endeavours to satisfy the Committee, that his method of unrolling
the Herculaneum manuscripts is available, and such as can warrant them in recommending to His Majesty's Government a
fuither perseverance therein.

In closing their Report

upon

this inquiry, the

Committee must

observe, that they had reason to be satisfied with the zeal and
assiduity which Dr. Sickler continued to manifest throughout the

whole of the operations in which be was engaged, under their
inspection
and that, although bv the letter of his original propositions, and the agreement ratified by him, previously to his
departure for England, he could not consider himself entitled to
any pecuniary aid beyond the expenses of his return to his own
Kountry yet, inasmuch as he had been engaged in this country
from the 2th of June to the 1 th of October, they have thought
proper to recommend that such a remuneration should be made
to him, for the time which has been devoted to his experiments,
as in the judgement of the Committee, from the information before them, would be sufficient to cover his actual loss of salary
and emoluments, by his absence from his professional duties;
and they fixed the amount of remuneration to two hundred pounds.
This sum, together with one hundred and fifty pounds for the
;

;

1

1

expenses of his return to Hiklburghausen, conformably to the
agreement before referred to, Dr. Sickler received, previously to
liis departure from England ; the expenses of his residence in
tluj) coimtry having from time to time been discharged, under
th.e direction of the Committee, out of the sum which His Royal
Highness the Prince Regent has been pleased to direct to be
placed at their di-^posal for that purpose ; the amount of which
issue and expenditure is hereto annexed.

By order of the Committee,
London, Dec. 31, 1817-

James Pulman,

Secretary.

placement of the Expenditure vf the Committee charged with
the Super in ie/idence of Dr. Sickler's Eaperimevts for the
Purpose of proving the EJficacy of a Method, proposed by him,
for unrolling and deciphering the Herculaneum Manuscripts.
Travelling expenses consecpient upon the negotiation
with Dr. Sickler's Journey to England with his family, including the sum allowed to him for his out.^'351
fit

'.

17

6

Charges

.

.
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Charges for machines, instruments, and other contingencies, in the course of the experiments

Expenses

,

69 11

.

(?

&c. of Dr. Sickler and
family, frOm the r2th of June to the 26th of Octoher (on which day he left London), including the
for board, lodging,

hire of his servant

..

..

/.

239^18

6'

Sum

allowed to Dr. Sickler in remuneration for the
time which he devoted to his experiments
. .
200
Sum allowed to Dr. Sickler to defray his travelling
expenses to Hildburghausen
.
1.50
.
. .
Allowance to the Secretary of the Committee
,.
100
.i^l,lll

By
Lond6n,

Deer. 31, 1817-

7

order of the Committee,

James Pulman,

Secretary.

By
XtilV. Aiiatomical Description of the Fir Tree.
M<= William,^ Architect and Surveyor *.

Robhrt

X HE fir is a genus of the class movcecia, order monadelphia. It
has male and female flowers on the same tree, and is propagated
by

seed.

After what has been said already of vegetation in general, it is
rot deemed necessary to enter again into this subject at any conThe roots of the fir tree are hard and slender.
siderable Icngtii.
They require a hard, dry, gravellv, or sandy soil; and a coh?
climate, not very liable to sudden changes of temperature. Hence
it is, that the Scotch and other firs do not arrive at such perfection, in this country, as in higher latitudes.
When in a favourable soil and climate, fir trees grow to the
heightof ninety or a hundred feet, and sometimes much higher.
The longitudinal divisions of this tree, for it appears to me
doubtful whether they can be called vessels, are seemingly of two
sorts ; and when viewed at right angles to the radiates, they appear like a bunch of dressed* flax or hemp, after beinc somewhat
pressed, so as to render the fibres a little wrinkled. When viewed
parallel to the radiates, they have the appearance of a web of
the same materials, having four or five threads of the woof close
together, as in muslin or cambric, and a space rather more than
equal to this without any woof, similar to the space between
handkerchiefs in the j/iece, where the warp only appears with-

out any woof: and thus they are continued in alternate bars one
*
to

From Essay on

its

the Origin and Operation, of the Dry Rot, with a View
Prevention or Cure.
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ever another, from the extremities of the filaments of the roots
to those of the branches.
lie along that part which looks as if it were woven ;
cases they have the appearance of vessels of considerable dimensions
but this is only to be seen when they are

The

and

in

radiates

many

:

with coloured matter, which is evidently turpentine. Where
this is not visible, there is generally something like a very fine
dew in miniature on the reticular part, standing in rows both
longitudinally and horizontally.
The radiates apparently perform the same office as in the oak and other trees. The sort of
network likewise lies in the horizontal direction, and breaks the
rectilineal perpendicular pressure of the juices contained in the
longitudinal vessels ; if such they be.
At all events it prevents
filled

the juice of the tree from descending in a right line, whether
contained in vessels or in the longitudinal cavities between the
portions of fibrous matter not connected in a tubular form, yet
sufficiently close together to support moisture on the same prinThis principle of
ciple as that of capillary attraction in tubes.
attraction, indeed, is not limited to vessels of any particular
form, or to solids forming any vessels at all ; for two plane surfaces of glass, or any other matter, being moistened, and placed
sufficiently near to each other, without touching, will occasion

water to ascend between them, as it would in a tubular vessel.
If these woven flax-like fibres be hollow tubes, it is probable^
that they principally contain the more watery matter absorbed
by the plant, before chemical union takes place ; and they may
be presumed to be formed of a film, similar to that which soon
Though
appears on the surface of water when poured on tar.
after the texture of the wood is formed, and the chemical union
of the different elements of the tree has taken place, it might
be supposed, that the contents of the vessels would be coloured
matter ; yet they are (juite transparent and colourless. Still it
is difficult to say, whether the little globules, like dew in miniature, which appear in beautiful rows, are contained in longitudinal
vessels, or move along by attachment to the filmy-formed thread,

now become woody

fibre, in a

manner

similar to the perspiration

on the hairs of animals.
The glol)ules which are considerably tinged with colour, and
are, no doubt, the blood of the plant, are pressed along the
woody fibres, as from one piece of network or lodgement to an-

The other sort of loui^itndinal vessels, if such they may
be called, are very irregular 5 and appear like a number of the
small ones ruptured, and combined into one, being evidently open
all round like a net purse.
They generally contain considerable
tjUHUtities of fluid ; which is supported by thin and seemingly
tough
R
Vol. 51. No.240. Jljril 181S.
other.

;
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tough membranes.

The

radiates frequently cross these larger

and the genera] appearance of the blood in them both,
where they pass each other, seems to indicate, that tlicy communicate together in their passage. The longitudinal vessels
however appear to contain a much greater portion of air than
the radiates.
In all the specimens that I have examined, these
vessels

;

vessels are generally from one-eighth to
three-eighths, and sometimes half an inch apart, on the circular
line of the plant; and about three of them in the breadth of

largest longitudinal

each concentric ring, or year's growth.
In other cases they
are much further apart, but thev are extremely irregular. Sometim.cs three, four, or five will occur in a cluster.
Where there
is such a cluster, the turpentine will generally be found exhaling
from the plant bv these canals. This however is far more common in the silver fir, the Weymouth pine, and some others, than
in the pinus silvesliis, or Scotch fir.
The chemical analysis of the woody fibre of this plant in various exi^eriinents has yielded such different results, that 1 think
therefore only take
it unnecessary to mention them.
I shall
notice of the juices, and the process of their elaboration as they
relate to temperature.
A low temperature appears most congenial to the fir tree, although it is to be found in very warm
climates. Yet from the nature of its juices it cannot be expected
to arrive at great perfection in a lower degree of north latitude
than S.'jf or 5-1°; or rather except in a mean temperature that
is proportionate to these degrees of latitude, say 45^ or 46° of
Fahrenheit.
It is necessary too, that the temperature should
approach much nearer to permanency, than is required by most
other plants.
This is most obvious with respect to that called
the Scotch fir, which by the by is to be found in every country

Europe is the species that furnishes the red or yellow deal
and is confessedly of the best grain and texture, and most durable of any sort of fir vet known, the larch excepted.
The svcctis propriiis of fir trees is of a peculiar kind, and
in

;

known by

the general

name

of turpentine, different varieties of

which are produced bydiflerent species of the

fir.

It is

obtained

in considerable quantity by boring holes, or c>itting deep notches,

but more expeditiously by means of
;
assumes the name of tar
To procure
this, the wood of the trunk, branches, and roots, is heaped together, covered with turf, and then set on fire, so as to be exposed to a smothering combustion, as in preparing charcoal. A
gutter is formed at the bottom, to receive the turpentine, which
flows out strongly impregnated with carbon^ whence the tar acin

the trunk of the

artificial

heat,

when

tree
it

quires its black colour.
Ill
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tn ma]\ing pitch from tar by inspissation after it has been imported into this country, the first product that distils over is a
brown, acid water, mixed with a good deal of oil. As the process proceeds, and the heat is increased, the acid diminishes, and
the oil increases.
According to Aikin, from GOO gallons of tar,
or IS or 20 barrels, the jjroduct will be about 10 barrels of pitch,
or 22 cwt., 17 Ggallons of oil, and about 40 gallons of acid.

The oil and water, which are distilled over, do not again mix,
so that they can easily be separated by decantation.
Where the temperature, when this tree is planted, is raised
above a certain degree, the equilibrium of the compound is deand the oil, being the most volatile of any of the vege;
table oils, flies off in the shape of vapour.
The resinous substance at this time, being much heated, becomes more fluid ; and
the air being expanded through the whole exterior texture of
the plant, the juice is pressed upward by the same means and

stroyed

Though the assistance of the leaves is
comparatively trifling, their deficiency is supplied by the very expansive quality of the juice
a quality it possesses to such a degree, that in barrelling tar at Archangel, it is found necessary,
to leave a considerable space in the top of the barrel empty; I
force as in other plants.

:

have been told as much as four or five inches, in order to meet
the expansion of our temperature.
When by a high temperature the juice of the tree, or rather
the oil, is forced off in various wavs,as at any amputated branch
or wound in the tree, by the buds and leaves, t\;c. ; on the return
of the evening, the resinous matter congeals, and fixes itself in
the situation where it happens to be, with a very little decline
of the temperature
and becomes almost incapable of being
raised any higher by the power of capillary attraction.
In con.sequence of the oily substance being driven off by the heat of
the day, and the vessels becoming comparatively emptv, thev are
then compelled to absorb more than an ordinary ])ortion of the
circumambient atmosphere, not onlv to restore the mccus communis, that the tree had perspired in the heat of the day likeother plants, but likewise to fill up the space before occupied by
;

the volatile
Thus the

oil

of the sticcus propriiis.

warm climate is not oidy liable to be deprived of its native juices, by one part, which appears to be about
twenty-five per cent, of the whole juice, being driven off 'in oily
fir

tree in a

vapour, and another rendered thicli and pitchy, so that it is incapable of being acted upon any more in the shape of sap ; but
likewise to be loaded with matter, to fill the space before occupied by the volatile oil now dissipated. This coming in sonae
measure into contact with the resinous substance by the returning heat of iuiother day, extracts from it sometlung like the film,
K 2
thiit
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that will appear on tlie surface of water impregnated with resin
or pitch; and llius the native juices are rendered solid and hard.
Hence the lower or butt ends of fir trees, the growth of this

country, are frequently found as hard and

full

of resin, as

if

they

had been saturated with it in a boiling caldron; while the trunk
and the branches have no more than is absolutely necessary to
constitute the' woody filjres, which become very dry and brittle.

When

such trees are cut

down

for

purposes of carpentry, they

are found verv difficult to work.

In the

first

instance the sawyers experience difficulty in cutting

are not only hard, but they clog the saw, filling up
the teeth, while a resinous matter adheres to the sides of even
the best saws.
When, after considerable trouble and expense,
they are cut into planks, the same efl'ect is found on the carpenters' tools ; the edge, however fine, being very soon clogged up ;
so that if the work be small, it is scarcely possible to make fine
tools work at all, without a very large portion of hog's lard, or

They

them.

some other

grease.

This causes tiie difficulty of working firs of British growth ;
and is wholly occasioned by the oily part of the juice being driven
for if the workmen apply oil of turpentine to their tools, it
found the best for their purpose, though most expensive ; and
this is the very matter of which the timber is deprived by a higli
temperature.
It is well known, that in a warm climate the fir tree thrive*
best on the top'S of hills.
When Maundrell visited Mount LeIjanon, on the yth of May 1696, of the trees so much spoken of
in holy writ, he could find only sisteen of any considerable size.
But there were many young ones growing from amidst the snow
on the very top of the hill.
oflf

:

is

It is likewise

found, that in colder climates

many

species of

abundance in the valleys and low lands, where the
Scotch fir grows to a very large tree.
In consequence of the
temperature being low, the equilibrium of its juices is kept up,
and they ascend together in the tree, aftording to every branch
and fibre its proper nutriment.
fir

grow

The

in

concentric rings of the oak, the ash, &:c., are principally

marked by the number of large holes, or longitudinal vessels, by
which they are formed. On the contrary, those of the fir tree
are most perspicuous from the more hard, solid, bvown part of
the rings, which contain a far greater proportion of turpentine
than the other parts of the tree.
The sap of this tree appears
to lie in motion throughout the winter, bv which winter motion
this dark part of the circle is formed.
Not that there is really
so much addition to the diameter of the tree in that season, for
the original frame (if the term may be allowed) of the woody
fibre*

1
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fibres appears in every way the same as tlte otliers, and their
number the same and no more than that of the other parts of tlie
wood in an cqnal space so that the vvh-jle number oi the woody
;

fibres of the

formed

in

fir,

what

like those of othe; trees,
is

commonly termed

may

be presumed to be

the vegetating season of

the year: but a fev/ near the outside are rendered more hard
and firm, by the change of temperature acting upon them when
tire heat is not sufficiently strong to penetrate deep into the body
for from the nature of the juice a blink of .sunof the wood
;

shine even in the time of frost and snow will most probably affect the turpentine, as it aifects the motion of the sap of other

warmer season. The heat however having little force,
and the time being probably short before it is abstracted again by
the ambient air, which gives it the countermorion, it cainiot penetrate deep into the wood.
'If Gay-Lussacand Thenard be correct in their opinion, " tliat
trees in a

a vegetable substance is always resinous, or oily, or spirituous,
it contains oxvgen in a smaller proportion to the hyand that a vegetable substance
drogen, than it exists in water
is always acid, whenever the oxygen it c-ontaius is to the hydrogen in a greater proportion than in water;" it is at least pro-

whenever

;

bable, that the turpentine part of the juice is principally formed
in the winter, or at other seasons of low temperature, when the
hydrogen may more readily be obtained for the necessary olie^-

mical union than in a high temperature ; and the acid may for
the same reason be principally formed ia a higher temperature,
when the chemical union with oxygen is more readily effected.
Whether the causes of the respective chemical combinations
be sutficLently well understood, or not, thus far appears tpiite
clear, that the dark part of the concentric ring:= principally assumes its colour in the winter season ; and is more strongly distinguished from the other part of the ring in trees that grow in
warm situations, or in the skirts of a wood, than in those in the
interior of a wood, where tlic temperature is moie permanent.
Not that there is much difference in the quantity of turpentine
for, if the dark part have more turpentine
in the whole ring
than its due proportion, the other part has less.
It is probable too, that the high temperature of our summers,
or vegetating seasons, prevents that chemical union, which con^
stitutes the turpentine, or juice of the fir tree: and further, that
which is afterward formed in the winter is partly driven off, as
ftlready mentioned, in the following summer.
The fir known by the name of the pitch pine of America, so
much used in this country of late, which grows in a cold climate
\n low or wet land, has very little resiji, but a very large proportion
H
;
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Anatomical Description of the Fir Tree.

This tree grows
portion of volatile oil and succiis coviviiiiiis.
very spungy and soft ; and its juices, which appear scarcely
thicker than water, can he driven off with a very little heat, leavHence it is, that this
ing the fibres of the wood almost naked.
sort of timber, when moderately dry, will absorb nearlv haif its
own bulk of water, witiiout increasing its size in any degree beyond what it had when in full vegetation.
This water being again evaporated, and leaving the fibres open
to the action and reaction of the atmosphere, the wood very
soon decays,
l^llnv writes, that this tree was used for no other
purpose

among

the

to rend for laths, or to form
tubs and barrels, and a few thin

Romans, than

staves for coopers to

make

boards for pannels.
The Siberian hunters of the ermine, when their fermenting
yeast, whidi they carrv with them, is spoiled by the cold, so
that it will not serve to make the acid liquor they call quass,
scrape off the alburnum, or half-formed wood, which is under
the bark of the fir tree, and digest it with water over the fire for
an hour. Thev then mix it with their rye meal, bury the dough
in the snow, and in twelve hours' lime find a new ferment preThis is presumed to be a strong, if not a decisive proof,
pared.
that these juices contain a very large portion of caloric, and have
the power of resisting cold more than any other vegetable juice.
For although th.ere mav have been considerable heat in the
dough when buried, yet it might have been supposed, that the
snow would very soon have reduced the temperatvne to an equilibrium with itself, or 32 degrees at least: and this must soon
have stopped the fermentation, for tliere appears no evidence,
The snow
that fern;cntation will go on at all under 3G degrees.
also, in abstracting caloric, would have melted round the dough,
and the moisture thus produced would have had a further ten-

dency to resist the fermentation.
These juices then have the power of retaining

caloric sufficient

to protect the vital principle of the plants, to which they betong, against a greater intensity of cold than the juices of most

other plants.
In this country, or perhaps any other of equal temperature, if
a great number of fir trees, or even small clumps of them, be
planted togetlier on any plain, for ornament or use, where there
is no shelter from one side more than another, they arc generally
found to thrive best on the north side of the clump. The reason
is, that those on the south side shelter them from the direct rays
of heat, though the heat or general temperature of the day may
be nearly as high on the north as on the south side. A few inIn the
stances of this fact near London may be mentioned.
whole
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are
whole of those ckiinps on Hounslow heath, where the tree-,
ni that
not destroyed, but grow so as to slieltcr each otlier, and
between
other cluuip on the'higli ground south of tlie same road,

Egham and

Virginia

Water

;

aUhongh the

trees are

all

young,

height between those on
the north and those on the soutti side of the same clumps.
will arrive
lience it is inferred, that no speties of the tir tree
5ts high and
at such perfection in our country, on account ot
rcind change of temperature, as 'in tiie higher latitudes.
Yet nature is bountiful in providing for all ; as the reverse
tliere are several

feet difference in tlie

the case with the oak tree.

of this

is

XLV.

Rectipis for E?icimel Colours, and for staining and gilding
Bij Mr. 11. \Vynn.*
Glass.

SiR,

— The

liberality of the Society in

warding communications

encouraging and re-

in every useful art, induces

me

to offer

to their notice a concise and complete method of composing
enamel colours. Painting in enamel colours has always been
considered very interesting, and one of the most costly productions of art in every country where practised but the real
:

preparation of the colours has always been confined to the knowledge of a few persons who have made a mystery of it, and whatever has been yet published on the subject, appears to be chiefly
Many
the compilation of writers unskilled in the profession.
artists of superior talents, in different parts of this country, could
practise the art but for the difficulty of procuring a complete set
of good colours: indeed it is extraordinary with what suspicious
secrecy the art of making the proper enamel colours has hitherto
been "conducted. I have been acquainted with several of the

best manufacturers, whose colours were used by the most eminent painters on the finest and most elaborate works of the time,
who have died without ever benefiling their country by publish-

ing their ac(iuirements, or leaving any documents behind them.
By a continued perseverance in such secrecy, it is not impossible
tliat the present improved state of knowledge in the art might,
under unfavourable circumstances, he entirely lost, if some experienced professional person did not seek for an opportunity of
making it public, and more generally useful. With these motives

I

take the liberty to offer the accompanying treatjse, which

• From the Traiisaitloitx of the Societij for the Encouragement of Arts^
Mduufavtures, and Cummcrcc, for 1817- Twenty guineas were voted to
.Mr. Wynn, by the Society, fov this cominunicatioii.
4'
consists

K

,
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Rec( iplsfor

consists of the

Enamel

Colours

most valuable selections

fronri

the experience and

labours of above twenty years.
I

am, sir,
Your most obedient servant,

Wellington Place, Vauxhall, March
.

To A. Aikin, Esq.

1

1,

1817.

RoBERT WyNN.

Sec.

Introductory Remarks.

The

different qualities or degree of purity in the ingredients

as usually

some

met with,

will,

with the same prescriptions, produce

slight variations in effect; but the best

enamel colours may

always be obtaineil with certainty by careful attention to the
following receipts.

When

metals are dissolved, the solutions should always be perIn making the fluxes, they should be sufficiently melted in the crucibles, so as to flow liquid and pour out

fectly saturated.

easily.

The

various qualities of the material, or surface, on which

painting in enamel is pel formed, require the colours to be adapted
to the degree of heat it will bear or require when burnt ; and it
is generally the practice of the best painters in enamel, to use for
the first painting ajid burning, colours considerably harder than
those used in the second painting and burning, the latter being fine
soft enamels, in order to finish the work, and give a beautiful
smoothness.
It cannot hut be obvious to every person who uses
enamel colours, that the hardening them if necessary, will be
effected by adding more of the colouring matter ; or lessening'
the quantity of flux, and, if required to be more soft, or to shine
more when burnt, to add a little more flux ; and this is best done
by a very soft flux generally used for this purpose, such as No. S;
but when particular directions are necessary, they will be found
mentioned in the receipt for making the colour. It will be better to make a few ounces at least of each colour at a time, and
they are all to be ground as soon as made in water, vvith a glass
muller, or a piece of plate glass, and dried before the fire, then
gcraped off in powder, and kept in bottles for use.
When used in painting thev are ground in spirits of turpentine^
and thickened with thick oil of turpentine, which quality the
fluid oil of turpentine acquires in three or four years.

Preparation of iNGREDiENTSt
Flhil Powder.

Take

which have been burnt white at the chalk
lime burners (they may be had at the lime burners at Vauxhall),
make them clean vvith hot water and a brush } then throw them
pieces of

flint,

red

;

and for slalnrng and gilding Glass.
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hot into cold water; after having thus treated them two or
them in a biscuit-ware mortar with a pestle
of the same, (which will be easily effected,) and then grind them
in water on plate glass.
Where no opportunity occurs of procuring burnt flints from
the lime burners, the common black flints broken into pieces,
made hot in boiling water (to prevent their flying in the crucible,)
and treated in the same way, will produce a fine white powder.

reel

three times, pulverize

Red Sulphate of Iron.
Sulphate of iron, otherwise called green vitriol, is t« be pounded
and placed in an earthen ware muffle, (which may be had at the
ironmongers, in Foster-lane; or at Mr. Accum's, in Comptoustreet) till the moisture is evaporated and a gray powder left
which place in a crucible in a charcoal fire, and stir it with a
piece of steel bar, till it is of a fine red colour ; then let it fall
out of the crucible into a pan of cold water, under a chimney,
to avoid the disagreeable fumes that arise ; when settled at the
bottom wash it in several hot waters, and then dry it for use.
The more it is burnt, the darker the red.

Broun
Take

Siilj)hate

of Iron.

sulphate of iron in lumps, and calcine

it

in a red char-

becomes of a dark brown; and let it cool
crucible, afterwards wash it repeatedly in hot water.
coal heat

till it

in the

Black Oxide of Copper.

Take copper and

dissolve

up any more metal

it

in aquafortis,

till

the acid refuses

then dilute the solution with water,
and add to it some subcarbonate of potash, dissolved in water;
a green precipitate will fall to the bottom, which must be washed
in several hot waters ; when settled, pour off the superfluous
water, and place the green matter at the bottom on a piece of
coarse open canvass, tied over a large earthen pan, on which a
piece of blotting paper is laid ; after the precipitate has been
thus drained, it should be taken off and made perfectly dry, by
placing the paper on a drawer of powdered chalk to absorb more
When dry,
of the moisture, and then placed before the fire.
calcine it in a crucible in a charcoal fire, and throw it red hot
then rinse it in boiling water, and dry at the
into cold water
bottom of the bason before a fire ; what remains is a beautiful
black oxide of copper.
to take

;

;

Green Oxide of Copper.
solution of copper in aquafortis, and preciwith subcarbonate of potash ; then wash it several times
ju boiling water, filter and dry it,

Take a saturated

pitate

it

Wkite

Ennmcl

Receipts for

5t)6

Colours,

IVhile Oxide of Tin.
Into a small wooden box witli a sliding cover, chalked over on
the inside^, pour melted tin fioin a iadle, and shake the box till
the tin becomes finely granulated ; then wash it and dry it, and
put it into a Florence oil ilask, and pour over it strong; nitrous
When a sufacid, which rapidly converts it to a white powder.
ficient quantity of this is obtained, it should be well washed in
several boiling waters-, poured out into a bason, and dried before

the

fire

;

—

-it

then produces a very white oxide of

Black Oxide of Col alt.
Take good metallic cobalt*, and dissolve

it

tin.

to saturation in

nitric acid diluted with a little water, in a ilask placed in

sand over

then pour it in a large bason, and having added a quantity of xvater, pour in a solution of subcarljonate of soda, as long
as any precipitate falls down: wlien settled pour ofif the water,
and wash the powder in several hot waters, filter it and dry it.
When dry, mix it in a biscuit-ware mortar with a pestle of the
same, with three times its weight of dry nitre ; place it in a warm
Crucible, and drop in an ignited piece of charcoal: some slight
explosions will then take place, and when these have ceased,
make the calx red hot: this, after being washed and dried, prothe

fire

;

duces the best oxide of cobalt for enamel, and capable of making

and compounding various

colours.

Fluxes.

Take

great care to

mix

all

the ingredients accurately together

same, and to have
Let the crucibles be made
warm before the fluxes are put into them, (by placing them on
the fire with the open end downwards,) which will prevent most
of the accidents which happen by their breaking in the fire.
The best furnace for making fluxes, or for any other process
in a biscuit-ware mortar, with a pestle of the

them

all

pounded

as fine as possible.

that requires great or continual heat, is a common German stove
about 18 or 20 inches inside, lined all round from the grating to
the top, (except the aperture at the door in the front for the occasional introduction of a muffle,) with one row of fire-bricks set
with loam ; the iron-pipe chinmey projects from the back part

near the top. The top or cover of the furnace, to be loose like
a lid, and removable by handles in tlie centre of it a circular
hole is cut out, which is also fitted with a cover through which
the top of the crucible may be lifted off, and its contents be
A small piece of fire-brick is
stirred up with a bar of steel.
placed on the grate, for the crucibles to stand on, and the fuel
should be charcoal and coke mixed, or charcoal alone.
;

* in the choice of cobalt, that which when dissolved in nitric acid gives
the purest and deepest red solutioa generally makes the finest colours.

placed

.

. ..

and for staining and gilding Glass^
FluXjNo.l. Red lead 8 parts
by weight
*Calcined borax

powder

Flint

No. 2.

Flint glass

6
10

White arsenic

1

Nitre

1

No. 3. Red lead
4.

Red

No.

7.

Flux, No. 4

Colcothar

I

No.

8.

Red

6

calcined

Borax not calc.5|

6

lead

Borax not

3
9{

lead

H

powder

Flint

I

Flint glass

No.

H
2

Flint glass
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Flux, No. 5. Flint glass
6
Flux, No. 2,
4
Red lead
8
No. 6. Flux, No. 2, 10
Red lead
4

Flint

"1

4

J

powder

2

8

Flint glass

After the fluxes liave been melted, they should be poured on a
pan of clean water,

flag-stone wet with a sponge; or into a large

then dried, and finely pounded in a biscuit-ware mortar for use.

Yellow Enamels.

Red

V

.8

lead

Oxide of antimony

.

White oxide of

.

tin

.

.

.

1

.

.

1

Mix

the ingredients well in a biscuit-ware mortar, and having
put them on a piece of Dutch tile in the muffle, make it gradually red hot, and suffer it to cool.

Take of

this mixture
1
. .
Offlux, No. 4
..
Grind them in water for use.
By varying the proportions of red lead and of antimony, different shades of colour may be obtained.

..If

Another Yellow.

Take

three parts by weight of sheet lead and one part of blocktin, melt them together in a ladle or a flat shovel, and skim off

the top in proportion as it oxidates ; when a sufficient quantity
is obtained, place it in the muffle in a gentle heat, to reverberate
and entirely calcine any remaining particles
Of which take
..
Oxide of antimony .
1
. .
Litharge
1
.
. .
.
Mix these well together, and give them a red heat in a muffle
Use the same fiiix as
to bind them together, but not to melt.
for the other yellow.
:

..71

Take red lead
Red sulphate of

..

iron

Orange.
Oxide of antimony
1
Flint powder

12

I

..

|

. .

4
3

* Borux ciilcined to a. dry white calx in a crucible, only a third pSrt of
which should l)c filied ot oiice, ou account of the borax swelling so much as
it

gets

tiot.

well

2^

... ...

.

.

Receipts for

.... ...

Enamel

Colours,

well mixed In the mortar, and calcined so as to stick together,
but avoid melting.

Take

of the above

.

.

1

. ,

.

Flux, No. 7

2f

Grind for use.

Dark Bed.
Take sulphate of
Flux, No. 7
Grind

iron calcined dark
.

.

. .

.

. .

1

S

,

for use.

Light Bed.

Take

red sulphate of iron

Fkix, No.

1

3

1

White lead
Grind

i

1

for use.

Eed Brown.
Take brown sulphate of iron calcined dark
Flux, No. i

1

.3

Grind

for use.

Vandyke Brown.
Take Flux, No. 4
Iron filings

.

.

,

3
1

. .

together in a crucible, and drawn out with curling
tongs*; with so much metal it will noit pour out freely.
5
Take of the above
. .
.
Black oxide of cobalt
. .
,
I

melted

.

Grind

for use.

A7iother Brown.

Take manganese
Red lead ..
Flint

.

.

...

...

powder

.

.

•

2|

..81
. .

4

calcined to stick together.

Of
Of

this

mixture take

No.
Flux, No. 4
Grind

Flux,

4,
.

..

..

and iron

filings

.

,

I|
..
.»
melted as above If
I

for use.

Black for painting and mixing with other Colours.
of umber, broken into small bits and calcined to a yellow
heat in a crucible, till quite black, then washed in boiling
10
.
. .
water and dried,
10
,.
..
.,
Black oxide of cobalt

Take

.

* In this and in other cases where a muffle is not in readiness, an earthen
crucible washed with flint powder inside, or with diy flint powder rubbed
inside l-8th of an inch thick, may be used, and the materials when partially
pielted, so as to stick togetl^r, are completely taken o«t without Ipss.

Blue

;

and for

.

staining

Blue

flirt gl»9s

Raw

borax

Red

icad

.

.

..

. ,

.

.

and gilding Glass,

,

.

in

water

269
10|
71

. .

12

Calcine these well together, and take of
Flux, No. ^5

Grind

1

,

2

It

I

for use.

Blacks are compounded in other proportions of these ingreand manganese is sometimes substituted in the place of
umber.

dients,

Another Black.

Take umber

calcined black

Black oxide of cobalt
Black oxide of copper
Flux, No. 4

Grind these

in

when

water, and

.

1

..

.,

1|

..

,,

^

drieii

3
place them on a piece

of Dutch tile, (washed over with flint-powder ground in water,)
in a muffle in a charcoal fire, and calcine them so as to stick together ; then add to it one-half of Flux, No. 4.
Both these
blacks, if too soft, are hardened by adding a little black oxide of
coJjalt.

Black /or shading and drawing under the Greens.
Take manganese
5
, ,
Royal smalt
,
,
1
ground fine in water, and calcined to a high degree of heat in
a muffle.
.

.

A beautiful Black, for

grounds or inlaying, hut does not
generally.

solid

mix

Take black oxide of copper

1

. .

Flux, No. 4

2

Grind in water for use.

A Frit for transparent
Take

flint

Flux,

No. 2

powder

. .

3
3

Greens.

Red

lead

Raw

borax

, .

. .

H

2|
Green pot-metal glass
1
Green oxide of copper 1
Melt them in a crucible, pour out the mass, and pound it
.

.

. .

. .

.

.

in

an earthenware mortar.
Green.

Take of the green frit
Of yellow enamel colour m^de up
.

,

, .

.

as before directed

3
1|-

add Naples yellow.
water for use.

If too soft

Grind

in

Another Green.
TcSte of green

frit

,

,

, ,

.

,

5
FlUK,

.

27Q

,
. ..

..

. ..

.

Enamel

JReceipls for

,

.

.

Colours,

Flux, No. 2
Flux, No. 6

I
•2|-

Grind in water for use.
Greens in painting on enamel, are formed of various shades
by mixing blue and yellow, or blue and orange, S:c. in different
proportions.

Blue.

Take
Flint

of black oxide of cobalt

powder

.

.

. .

4

. .

[)

Nitre

13
Mix them well in an earthenware mortar, and heat them in
the crucible, in a strong fire of coke and charcoal, till perfectly
melted* J then pound the mass, wash it in cold water, and dry it.
Of this take
1
.
. .
Flux, No. 5
1
Grind in water for use.

....

Another Blue.
Take black oxide of cobalt

. ,

1

Raw

. ,

1

.

. .

2

..

..10

borax

.

,

Melt them together.

Of

this mixture take
Blue pot-metal glass

Red

lead

|

Melt them in a very strong

a little royal smalt
borax 1.

:

if

If either blue

fire.

too hard, a

little flux

made

is

too

soft,

add

of blue glass 2,

Piirple.

Take

fine-grained gold from the refiners, and dissolve

turation in an

Nitric acid

near the

.

.

.

.

3 V by measure.
3J

the solution in a clean Florence
fire.

Pour melted

clean parts of this tin

Aqua

to sa-

1 ~\

. .

Muriatic acid
Distilled water

Make

it

aqua regia made of strongest

oil flask,

tin into cold water,

.

regia, diluted with

.

placed on sand
and take of the
. ,

.

.

water in the same propor-H

1

^

tion as above
.
,
.
.
.J
Place the acid and the tin in a large bason covered with a
plate, in a temperate heat
when the tin is all dissolved, add
Strong red fuming nitrous acid
I
.
.

;

.

Tin

And

instantly cover the bason with the plate, to

1

prevent the

* If these preparations are not sufficiently fluid in the melted state to
pour out of the crucible, the colour will stick to a piece of steel bar when
it is wai'in, and may be drawn out ; and sometimes the blues are made in
crucibles lined with flint powder as bel'ore mentioutd.

fumes

.

andfcr
distilled

2/1

may

After standing twenty-four hOnrs, a little
water should be poured into the bason. The solution of
theji be ])ut into a clean phial for use, adding to it a few

grains of tin
tion,

and gilding Glass.

from escaping.

fiitties

tin

staining

;

.

if

;

examine it after four or five days, when the solumade, will be of a fine and clear dark colour,

carefuily

fit to make the purple with.
Then of the solution of gold
take sufficient to colour distilled water of a faint straw yellow,
and drop gradually into it the solution of tin, and a most beautiful purple precipitate will immediately be formed, which must
be thrown as it is made into a large vessel, and two or three
pieces of the melted tin should be put at the bottom.
Mix the solution of tin with that of the gold in this manner
till the last added drops occasion no turbidness in the liquor
the precipitate is then to be washed in several hot waters, filtered
on the blotting paper and canvass, and while in a moist and soft
state, mixed with Mux, No. 4, finely powdered.
The proportion of fiux to the purple precijiitate is always various, and is judged of by the mass being of a good rich and dark
colour, as the ingredients are ground together on the plate glass.
Care must be taken to grind this colour before it gets dry.
Twenty-four grains of gold made into a precipitate in thi.s
manner will take two ounces of flux, a)id this may be a rule to
the inexperienced practitioner.

and

Rose Colour.
a saturated solution of gold in aqua regia (containing
twenty-four grains of gold), diluted with 100 times its bulk of
warm distilled water, having 20 grains of alum* dissolved in it,
add caustic ammonia drop by drop as long as any precipitate is

To

tiirovvn

down, which wash

To 24

in several hot waters.
grains of gold, precipitated in this manner, put
Flux, No. 4
..
..
2 oz.
..

Fiux, No. 3
2 oz.
together wet, and grind them on a plate glass, adding, by a leaf at a time, sixteen leaves of leaf silver; when the

Mix them

whole is ground fine, let it be dried on the glass, scraped off, and
put in a bottle for use.
This rose colour grinds of a gray or slate colotir, but after being ground, if placed in a nmlile and exposed to a gentle heat,
it

will turn to a red
If

;

l)ut it is fit for

too yellow, add a

little

purple

;

use in either state.

and

if

too purj)le, add morfe

leaf bilver.

Another Hose Colour.

Take purple made

as before directed
Flux, No. 3
Muriate of silver
.
.

•

The

.

.

. .

1

oz.

4
10

gr.

rose ci.iouri* sumetimei ihafle ^vtthout any alum.

The

2/2

.

.

.
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prepared by dissolving silver in aquS'
fortis, and precipitating it with common salt.
Grind in water for use ; if too purple, add more muriate of
latter ingredient

is

silver.

Opake White.
Hartshorn shavings burnt
perfectly wkite,

in

a crucible, in a charcoal
.

.

.

. .

.

fire, till

1

Fhix, No. 1
L
water for use.
Venetian white cake enamel
1
.
Flux, No. S
I
Grind in water, then calcine them together in a muffle.
Fkix, No. 2, pounded and washed, then dried and calcined in

Grind

in

.

a muffle.
It would not be

a multitude of specimens
a volume with descriptions of them,
by combining these original enamel colours in various proportions
this, however, may safely be left to the taste and experience of the artist.
My object has been to avoid every thing
superfluous, and at the same time to explain the processes
adapted to immediate practice in terms not liable to be mistaken.
difficult to exhibit

of different tints, and

fill

:

Sir,

—When

I

Enamel Colours
Chemistry,

I

my

Treatise on
Committee of
produce the method of

had the honour of explaining

to the gentlemen forming the

was requested by them to
with a view of adding it as a second part to the

staitii/ig glass,

Treatise on Enamel Colours.
I have inserted the most valuable information which

on

this subject in tlie

paper that accompanies

request that you will present
Arts.

No.

I

am,

it

in

my name

I

possess,

this letter,

and

to the Society of

sir,

Your most obedient humble
May 6, 1817-

servant.

3, Tnylors-Buildisgs,

To A. Aikin, Esq.

RoBERT WyNN.

Sec.

The Art of staining Glass.
In coloured glass, the whole body of the material

is

tinged

throughout by means of some colouring ingredient uniformly

dif-

fused through, or dissolved in, the substance of the glass.
In enameling, the colours, being ground up with an easily vitrifiable flux, are laid on the surface of metal, or porcelain, or

and are then exposed to such a degree of heat as shall just
melt the enamel, and then fix it on the surface of the substance
on which it has been applied.
In staining glass, the colouring ingredients are mixed with
glass,

water,'

and for slainhig and gilding Glass.

273

by means of which they are
spread over the surface of a plate of glass, and when dry, are exposed to such a decree of heat as by experience has been found
The colour is then rub''ed off from the surface
to be suihoieut.
of the glass, to which it does not adhere, and those parts of the
plate which have been thus covered are found to have acquired
a permanent and transparent tin^e or stain, doubtless from some
particles of the colour having been absorbed, and fixed in the
water, or some other

fluid vehicle,

pores of the glass.
In all the compositions for staining glass, silver, in some form or
other, enters as an essential ingredient; I shall therefore begin by
describing the different preparations of silver that I make use of.
Take two or three ounces of pure nitric acid, dilute it with
three times its bulk of distilled water, put it into a Florence flask,
or any other convenient glass vessel, and add to it refined silver,
by small pieces at a time, till the acid, though kept at a warm

temperature, refuses to dissolve any more.
After standing quiet
for some hours, pour off the clear liquor into a clean ground
-Stoppered phial, and label it Nitrate of silver.

Preparations of Silver.
salt in water, and add nitrate of silver, drop by drop, till it ceases to occasion any precipitate; there
will thus be obtained a heavy white curd-like substance, which
must be well washed in hot water and dried ; by exposure to
light, it becomes of a dull purple colour.
It is known by the
name of muriate of silver, or luna cornea.
No. 2. Dissolve subcarbonate of soda in water, and add nitrate
The white precipitate thus obof silver, as above described.
tained, when washed and dried, is ready for use.
It is called carbonate of silver.
No. H. Dissolve subcarbonate of potash in vrater, and proceed
precisely as directed for No. 2. The white powder thus obtained
is also carbonate of silver.
No 4. Dissolve phosphate of soda in water, and proceed as
already mentioned.
The precipitate thus obtained is of a yellow
colour, and is called phosphate of silver.
No. .). Take any quantity of pure silver rolled out into thin
plates, and put it into a crucible, together with some sulphur.
When the crucible has been a short time on the fire, the sulphur will first melt, and then will gradually burn away with a
blue flame.
When the flame has ceased, add some more sulphur, and proceed as before; then take the silver out, and heat
it red in a muflSe
it will now be white, and very brittle, and,
after having been reduced to powder in a mortar, is fit for use.
No. () Take any quantity of a dilute solution of nitrate of silver, and put into it a stick of metallic tin, warm it a little, and
Vol. 51. No. 210. Jpril 1818.
the
S

No.

1.

Dissolve

;

common

..

. ..

Receipts for
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Enamel

J

..
. .

Colours,

the silver will be precipitated in the form of metallic leaves on
Scrape it off, wash it in warm water, dry
the surface of the tin.
it, and grind it in a mortar.
No. 7. Take any quantity of nitrate of silver, and put into it
a piece of copper plate; then proceed precisely as in No. 6.
The foregoing preparations of silver mixed with other ingredients, in the proportions about to be described, compose all the
varieties of pigment which are requisite for staining glass.

Yellow.

Take

silver.

No. 2

. .

.

Yellow lake

Mix

H
lj>

the ingredients, and grind

them

parts.

well with

oil

of turpen-

mixed with the thick oil of turpentine ; lay it on thin.
1")
Take silver. No. 1
White day, precipitated from a solution of
3
alutn by subcarbonate of soda .
. .
)>parts.
Oxalate of iron, prepared by precipitating a
clear solution of sulphate of iron by oxa3
late of potash •
.
.
2J
Oxide of zinc
.
.
.
. .
Let the silver be ground first in water with the oxide of zinc,
and then with the other ingredients. This is intended for floating on thick.
Take silver. No. 3
..
,
ijPa"^*
Yellow lake
..
Grind them in spirit of turpentine and oil, and lay the mixture on very thin.
1 "\
Take silver. No. 4
.
Yellow lake
1
> parts.
, .
White clay
. .
\)
Grind them in spirit of turpentine and oil, and lay the mixture on thin.
tine

J

|

|

.

.

|

H

.

Orange.

Take

silver,

No. 6

parts,
Venetian red and yellow ochre, equal parts,
Jwashed in water, and calcined red
Grind the ingredients in spirit of turpentine, with thick oil of
ditto, and lay the mixture on thin.
Take silver. No. 7
^\ parts.
Venetian red and yellow ochre .
. .
1
If entire
Grind in turpentine and oil, &:c. as the foregoing.
panes of glass are to be tinged orange, the proportion of ochre
may be greatly increased. The depth of the tinge depends in
some measure on the heat of the furnace, and on the time that
the glass is exposed to it, which, though easily learned by expe-

;}

rience, cannot be

made

the object of precise rules.

Take

.

1

.

and for staining and gilding Glass,
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Red.

Take

silver,

No,

5,

Brown oxide

1

of iron

prepared by heating

them in water,
powder, and lastly

scalesof iron, then quenching

J
V
\

parts.

reducing them to a fine
'^
calcining it in a muffle .
1
.
. .
Grind the ingredients with turpentine and oil, and lay the
mixture on thick.
Take of antimonial silver, prepared by melting
^
together one part of silver, and two ditto of
^
*
crude antimony, and pulverising the mass
1
Colcothar
..
..
..
..
..!_/

Grind the ingredients

in turpentine

and

oil,

and

lay the

mix-

ture on thick.

Take antimonial

silver, prepared as above,
1
, ,
^
'
Venetian red, and yellow ochre, of each . ,
1
S
Grind, &c. as before mentioned.
When whole panes of glass are to be tinged, the proportions
of ochre or of colcothar may be much increased^ and the ingredients should be ground in water.

Of laying
The method

on the Colour.

is to draw the
brown colour, ground with turpentine and oil, and then to float on the colour thick, having previously ground it with water.
But in this way of proceeding it

practised by most stainers of glass

outline in Indian ink, or in a

is

very subject either to flow over or to

come

short of the outline,

and thus render tbe skill of the draftsman of httle effect.
My method is to draw the pattern in Indian ink, and having
ground the colour as fine as possible in spirits of turpentine,
brought to a proper consistence with thick oil of turpentine, to
add a little oil of spike lavender, and to cover the outline entirely
with this composition.
When it has become dry, I work out the colour with the point
of a stick and a knife from those parts that are not intended to be
stained, and am thus enabled to execute the most delicate ornaments and most intricate designs, with exactness and precision.
If the colour is required to be laid on so thick that the outline would not be visible through it, let the colour be first laid on
as smoothly as possibU", and whai it has become dry draw the
outline upon it with vermilion water-colour, and work out the
design as before.
Besides the precision acquired by the above method, it enables
the artist to api)ly different shades in the same design ; whereas
the old method of floating only communicates an uniform tint to
the whole pattern.
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should contrive to charge his furnace with pieces
the colour of which is ground in the same vehicle, and not to mix
in the same hurningsome colours ground in turpentine and others
ground in water. The pieces must also be very carefully dried,
*nd must be placed in the furnace when this latter is moderately
artist

warm.

To gild Glass.

Take

of fine gold in grains

\ "
of pure mercury
8/
Warm the mercury and then add the gold, previously making
When the gold is perfectly dissolved, pom- the mixit red hot.
Then press out the suture into cold water and wash it well.
perfluous mercury through linen or soft leather, and the mercury
v.'hich runs through (as it retains some gold) should be r°served
for the next opportunity.
The amalgam which remains in the leather is to be digested
in warm aquafortis, which will take up the mercury, but will
This
leave the gold in the form of an extremely fine powder.
powder, when washed and dried, must be rubbed up with onethird of its weight of mercury ; then mix one grain of this amalgam with -three grains of gold flux (see the former part of this
paper, p. 271), which is to be applied in the usual manner.
*,* In the foregoing communication borax is mentioned as an ingredient
It does give them very easy fusion, but
in the composition of the fluxes.
.

.

.

.

1

we

should fail in our duty did we neglect to caution artists against a profuse
use of this flux. It can hardly be employed in any quantity whatever without danger to the durability of the work ; having a great tendency to efiloresce in the atmosphere.
Indeed this can hardly, if at all, be prevented
where borax enters into the composition of colours used for painting on
glass.
Edit.

XLVl. On

the Resilience of Materials; u/ilh Experiments,

By

Mr. Thomas Trkdgold.
To Mr.

Tilloch.

—A

Sir,
REVious to making the experiments on the resilience of
timber, the results of which are given in your Number for last
month*, I had endeavoured to anticipate the results by the usual
mode of calculation, and proceeded to make some rough essays,
in order to try the apparatus and prepare for more correct experiments ; as it was desirable to let the weight fall from a height
that would only just produce fracture, without having to make
successive trials, which always weaken the pieces considerably.
In these trials I soon discovered that the calculations I had
made would be of no use to me whatever, although I had to• PhU. Mag. vol.li. p. 216.
lerablv.
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go upon ; and that the theory is imperdoes not include the whole of the principal

Icrably correct data to
fect,

in as far as

it

circumstancee affecting the case in question.
In the first place, I propose to lay before you the invest'gation according to which the heights of the falls were comand then conclude
puted.
2dlv, Some additional experiments
with some ohservations on the probable cause of the difference
between the theoretical and experimental results.
I. Put i
the strength, or weight that would break a bar supported at both ends; G
the deflexion at the time of fracture;
the weight; A = the
*=any variable degree of deflexion;
:

=

=

height of the

fall

velocity with

which

Then a

:

.r

:

:

;

zi'

W=

= the weight

of the bar

;

and

V Agh —

i\iQ

W strikes the bar.
— =the motive force atany deflexion x; couSo?

S

:

S X

W + w} = the

sequentlv —rrrr
*
•'a (

accelerative force there.

By mechanics— fi'=2£f/'i=

—

— v^= —^r
— "fy ^

are
v'^

,.

CfS/i

,__

but when

;
:

Also,

Sa

"",'

'

,

:

of which the fluen:?

= ^^h.

z — o,v^

:

Ash

therefore

—

when x=c^ i;=o; consequently 4gA=
^

It is shown by writers on the resistance of solids, that at the
time of fracture S is inversely as / ; / being the length, and tha^
a is directly as P. Hence, all other things being equal, we have
h is as I.
The resilience of bodies has been considered by Emerson, in
his Fluxions, sect. 3, prop. 21, p. 404 ; and by Dr. Thomas
Young in his Nat. Phil. vol. ii. art. 337 ; and their conclusions
are the same as those above stated.

Experimetits on the Resilience of Timber.
II.

As Memelor Riga timber, when

To

avoid referring to the results given

it is straight-erained, and
the portions of the annual rings vertical, almost always breaks
short or without splinters, it afforded an opportunity of trying
each piece thrice ; and the same was done with some of the others,
when the splinters did not extend too far along he piece.

• The motive force ought to be

Sx
a

(W + w),

the quantity (\V + w) is nesrlecteJ, as when
does not matpriallv alfect the res-ult. Were

b«

*=

Ahich

^Sn-i(\V + w)

—-

is

itself le.<s

t mi. Mag.

'-

than
vol.

it

Ji.

=

it

ought

:

last

Number f,
...

only very small in respect to S, it
included, the correct solution would
.

a

your

it is

Sd
.

in

but for the sake of simplicity

that

to be.

p. 216.

S3

is,

.

,

ess than the quantity al)o\e,
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the height that broke the pieces vvhicli would admit of a second
trial, are here repeated.
Those trials made with the same piece are marked with the
same letter. And the same weight of seven pounds was used in
all

the

trials.
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signing the degree of pressure equivalent to the stroke of a pile
engine, the effects were not found to agree with the laws of falling bodies.
M. de Cessart endeavoured to compare the percussive and pressive forces, by reducing equal cones of lead to the
same thickness by the blow of a ram, and by pressure. M. Rondelet tried to accomplish the same object by means of the dynamometer of M. Regnier*; neither of these gentlemen found the
effects to be proportional to the heights of the falls f; consequently we must either suppose this law to be incorrect, or that
the motion is partly destroyed by the re-action of the supports.
Now the experiments of Camus tend to prove the latter supposition to be correct; but the theorv given in the first part of this
letter does not suppose any part of the velocity to be destroyed
by being transmitted to the supports, which appears to be the
cause of the difference between it and the results of the experiments, and therefore requires to be considered anew, as it is not,
present state, sufficiently correct for any practical purpose.
part of the velocity is destroyed by the supports is easy
to conceive, because, I believe it may be shown, that the velocity of the motion transmitted through the length of the bar,
in

its

That a

be greater than that with which the point struck will descend.
I am, sir, yours, &c.

will

Thomas TreDGOLD.

Grove End, April 11, 1818.

XLVII. On

the Expeditions to the North. Pole.

By M. Malte

Br UN J.

ooME

English writers have already indulged themselves in illu; they describe Greenland as
bursting from the icy barrier which surrounds it. They repeat the
traditionary reports of the last century, respecting some whaleships said to have reached the pole, and even to have passed on
the other side of it.
They presume to doubt the existence of
land to the north of Baffin's bay, although Baffin was the best
informed and most judicious seaman England could boast of;
and they even flatter themselves, that commerce will be carried
on in a direct route from London to Canton, by the pole, which
makes a distance of only 2,600 nautical leagues, whilst that by
the Cape of Good Hope is 5,500 leagues.
Two men, however, of great authority, do not participate in
these exaggerated anticipations.
Mr. Scoresby, an experienced
sory conjectures on this enterprise

—

—

* Rondelet's Art de Bdtir, tome iii. p. 22 32.
Tliesc experiments were certainly not all applicable to the care in
"t"
question that is, to establish the relation between the pressive and percus;

sive forces, as far ay ieg;irds drivijig piles.

X

From

the Journal Uvi DiOaCx.
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Greenland
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Greenland captain, thinks that the polar seas are blocked by ic^,
joinii y to the pole by means of sledges drawn by
rein-detT. Captain Buvnev,\vbo accompanied the immortal Cook,
has [)ul)li.>>hed a pamphlet, of which we have received a copv, and

and proposes a

in vvliich he proves clearlv that there exists a large extent of land

to the north of Behring's strait
he goes too far in supposing
that this land piobahlv nnites the two continents of Asia and
America ; i)nt it is very certain that his arguments are sufficient
to contradict the opinion of the existence of an open sea.
The gratitude which the English government merits from every
:

friend to science, oiight not to prevent us from examining

what foundation

upon

their hopes of success in this enterprise rest.

It

even an advantageous justice due to the commanders of the
expedition, to point out to them beforehand the innnense obstacles Hgainst which they have to contend.
Fixed and floating ices maybe considered as the first of these difficulties. Admitting for a moment the non-existence of a polar continent, that Greenland, New Siberia, that the land to the north of
Behring's strait, and the land seen and coasted by Baffin, are in
reality but fonr islands, (as the maps of the sixteenth century apis

pear to represent them,) yet
seas which separate
tain

it is

very proiiable, that the

them are constantly choked with

Scmesby observed

tiie ice

form

itself in

narrow

ice.

the open sea, at

Capmore

than twenty leagues from the coast of Spitzbergeii ; and masses
of ice arise from the bed of the sea.
Thus, then, the principal
argument in favour of an open sea is considerably weakened ; it
will be in vain for them to rely on the removal of a barrier of
ice, shaken by an earthquake, or broken by the strength of the
The sea itself freezes, notwithstanding the assertions
currents.
of Mr. D. Barrington. This truth once proved, eternal variations
in the state of the polar seas may be expected.
From the year 1660 to 16S0, the most sanguine hopes were
entertained of penetrating to the pole ; vet every authenticated
effort to this eflfect proves all exertion to have been terminated by

which arrested the navigators' further pursuit or by
it, which tiireatening to overwhelm them, compelled them to desist from their courageous enterprise.
Captaip
fixed ice,

;

floating Hjasses of

Wood, who

confidently bclieveil the possibility of a passage to
the north, was opposed by a continent of ice, which united Nova
Zembia, Spitzbergen, and Greenland.
Captain Souter, on the
contrary, continued his route to 82 deg. 6 min. in a calm open
channel ; but the ice, on each side, i)eginning to connect, the
dread of being blocked up obliged him to abandon his purpose. The adventurous Baffin was able once to navigate the s^a
which bears his name; but it has since been frecpiently found that
thi.-i sea was filled with iiurn^jrous islands, some of which were

—

iOO leagues
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?00 leagues in circumference, and nearly 400 feet high. Perhaps James's island, noted in several charts, was itself one of these
masses of ice. Captain Wafer frankly confesses that he mistook
these fixed masses of aliont 500 feet in height for real islands.
Even the floating ice is often covered with large stones, and trees
torn up hy the roots, which appearance produces the idea of land.
It is very uncertain whether \he Dutch discovered, to the east of
Spitzljergen, a tract of land, or onlv a mass of ice : in one of
their voyages to the north of Nova Zemhla, they found a bank
of blueish ice, covered with soil, on which birds had built their
nests.
Ilalf a century ago, two islands of ice were seen to fijc
themselves in the bay of Disco the Dutch whale-ships visited
and assigned them a name. The same circumstance took place
about Iceland.
Mr. Scoresbv informs us, that the water of the sea of Spitzbergen contains only 5i ounces of salt in a gallon of 231 cubical
inches
its weight is to pure water as 1,0^60, and it freezes in
a cold vi two degrees by a thermometer centigrade. Thus it is
probable, that in the polar nights, that is to say, during our
:

:

winter, the arctic seas are covered with ice.
ferent voyages furnishes us with proof of this

The

;

history of dif-

— but

let

us resume

the physical discussion.

The masses
and ivhich

of floating ice arising from the water of the sea,

its porous contexture (owing to the
mixture of the volatile qualities of plants), sink 4-5ths of their
thickness into the salt water, the latter being in a freezing state.
The masses formed of fresh water have a greater density and
more transparency. Mr. Scoresby made bnrning-glasses from
pieces of it, and lighted the pipes of t.he astonished sailors. These
bodies sink 15-if)ths of their thickness below the surface. It appears certain, that the bays and straits of the polar seas (not generally very deep) are often obstructed by these masses, resting
at the bottom.
The floating ices present obstacles not less redoubtable.
The concussion of the masses produces a tremendom
noise, whith warns the navigator with what facility his vessel would
be dashed to pieces, if he were placed between two of these floating islands.
It is even asserted that the wood carried off by the
currents kindles by the violent collision caused by the motion of
ihe ice; and flame and smoke arise amidst the gloom of eternal
winter.
Pieces of floating wood have been often found burnt at
is

distinguished by

—

the extremities. In winter the intense cold continually occasions
these mountains of ice to split asunder, and at each moment may
be heard the explosion of these masse s which separate in enormoun
chasms.
In spring, the motions of the ice chiefly consist in the
upsetting of those masses, which lose their equilibrium, because
;iiOinc

parts dissolve

more

rapidly than others.

In

all

seasons

tlic

broken
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accumulates in the passages or gulfs, and opposes
equally the attempts of individuals who expose themselves on
foot, and the progress of the vessel, whose motion becomes pa-

broken

ice

ralysed.
if to all these considerations be added, that the ordinary course
of the ices from the pole depends upon two constant and eternal
causes, the seasons and the currents, the removal of the obstacles
is only local and momentary; and it will be allowed that the
polar seas will never afford a commercial route. Immense bfnefit may result to the fisheries from the discoveries which they hope

to effect.

The principal argument which has begn made use of, to show
that the great changes in the position of the polar ice must
open a passage through those dreary regions, is the pretended
supposed, has changed the face
a colony
embracing several towns and convents, and containing a consiis seen all at once shut up trom the rest of
derable population,
Beside this terrible catathe world, by a vast barrier of ice.
strophe, probably every thing suddenly perished there ; men,
animals, vegetables, every living thing perhaps has been attacked
If, in our time, this
at the same moment with a mortal cold.
barrier be removed, we shall surely find this mummy of a nation,
this frozen Herculaneum; nay, who knows but that some remains
may be traced of the ancient Scandinavian colony? or who can
say, but that, in this spot, so long inaccessible, a people may be
found, who shall have preserved the language, the manners, and
the Catholicism of the North, as they were in the fifteenth cenphysical revolution, which,

A

of East Greenland.

it is

flourishing colony, say they,

—

—

tury

?

This romantic prospect, however, vanishes before a critical
examination of historical facts, gathered in the Sagas, works
which have been much read since the discovery of Greenland.
Nothing in their annals, though preserved in the bosom of their
families, proves that Greenland ever enjoyed a milder climate.
The establishments of the islanders there, were never more consolidated than those of the Danes on the western side, or of the
The i'oyages thither were not so
British near Hudson's Bay.
frequent or so expeditious as has been supposed: these voyages
sometimes occupied five years. In 13S3, a vessel which arrived
in Norway, brought there the first news of tlie death of the bishop
There were not
of Greenland, who had died six years before.
many enterprising enough to undertake these voyages, and hence
Greenland became the country of prodigies the scene of the
most wonderful events. For instance, Forfaeus, a certain NorIn the
wegian, went over the ice from Norway to Greenland.
latter country, h(- saw great forests, whose trees produced acorns

—

as

:
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and where he hunted large sea-bears
The
sea there was inhabited by immense giants and giantesses: and
there were to be seen mountains of ice, as lofty and as solid as
those which impeded the entrance of tlie Argonautic expedition
as large as apples,

!

into the Black Sea!

These are the poetic tales of the old Scandinavians, who, like
Jason and Hercules, sought out danger, and defied every peril.
But historv is more circumspect. The Iceland book, entitled
" The Mirror of Kings," gives a just idea of this country. It
shows, that ancient Greenland differed in nothing from modem
Greenland. The coast, even in summer, was surrounded bv
enormous mountains of ice, such as the Norwegians had never
seen in their own country. The colonists established there, knew
nothing of bread, nor were they skilled in agriculture.
They
exchanged the teeth and furs of some animals for wood, which
they wanted for firing, and for constructing their houses.
The
coast was uninhabited, except in those places where there was an
abundance offish the interior of the country, occupied bv mountains and vales covered with snow and ice, was as difficult of
access as it is at this day.
The number of the colonists did
not exceed that of a large parish in Norwav, nor would thev
have had a bishop, but for their great distance from the mother
country.
The Scandinavian colony in Greenland was divided
into two cantons,
one west, which had but four churches, the
other east, where there were two towns, or rather villages. This
division gave rise to a great error in geography, from which it is
supposed, that the eastern canton of Old Greenland occupied
the coast opposite to Iceland; and those unknown regions have
been pompously described as Jlusturlygol, in East Greenland
imaginary gulfs and promontories have been traced there ; but
this geographical system bas been overturned i)y modern ac:

—

curacy.

The

first

navigators, on going from Iceland to Greenland,

steered south-west, shunning a coast surrounded with iee ; and
tliey doubled the point of Hvarf, which is situated on the continent, but has before it an island with a very large mountain,

which they

call

Chemise Blanche.

Following this route on the

modern map, it is to be inferred, that the promontory in question
is Cape Farewell, the known southern point of Greenland.
The
Icelanders then sailed north-west to arrive at the colony.
Other navigators have proved, that the point of Hvarf h the
southern extremity of Greenland, from which it must follow,

that East Greenland is only a portion, in fact, the most eastern
and southern part of the west coast. The name of Greenland
only by the verdure of some tufts of grass and a few
which show themselves in June^ towards the soutii.
Higher

is justified

flowers,
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Higher up, nothing is to be seen but ice ; and ice so accumulated and impenetrable, as !o repel the boldest pirates.
The
current, whose continual fin< tio'.i is snuth-WTst, tioiUs towards
<

this coa.vt, extending for ten degrees of latitude the sheets of ice

whirh

from Spitzbergen. This has been the cas> for two
and hence it is extremely proliable, that thif coast

coii;e

centuries

;

was never

accessible.

It is

not here that the ice has lately dis-

appeared
it is higher north, where the ruins of the old Norman
hamlets and churches have been discovered.
These ruins bear
traces of violent destruction by a hostile force.
Perhaps, also,
the plague, which ravaged Europe in the fourteenth century, was
extended to Greenland.
The commerce with this colouv having
become a droit of the queen of Norway, the monopoly acce;

lerated the decline of the establishment.
But a bull of pope
Nicolas V. proves that the destruction of the colony was caused
by a foreign invasion; a fleet, nobody knows whence, attacked
and devastated the country; all was annihilated by fire aiid sword.
This fleet probably belonged to Prince Zichno or Sinclhir, lord
of the isles of the Orcades and of Fmlaiid, whose two brothers
Nicolo and Antonio Zeni decried the expedition as piratical.
These explanations, which make the woix'ers of East Greenland disappear, have not been received without examination, and
without opposition.
In a memoir printed in the Danish lanf»uage, and which is deposited in the Royal Liljrarv at Paris, a
lieutenant of marine, M. de Wormskiold, attempts to prove that
old East Greenland must exist on the eastern coast between the
62d and 64th parallels of latitude. These arguments are taken
from the " Voyage of Danell," a book not deemed authentic.
Denmark has left nothing untried to decide the problem. Many
attempts have been made by that power, both by sea and land.
In 17S8, Lieutenants Egede and Bothe sailed up the eastern
coast as far as 6^ degrees parallel the ice prevented them from
going further.
The coast presented the most dismal prospect.
Nothing discovered in modern times proves those changes in
the climates, those great phvsical catastrophes, with which some
A\Titers, full of imagination, have endeavoured to animate the
:

picture of the polar regions.

The

idea of being winter-bound in the midst of the glacial

who have read the
and Heemskerk but these two Dutch mahad foreseen, had prepared nothing ; shipwreck consigned

regions, frightens the imaginations of th.ose
relations of Berendt
riners

:

them, without defence, to the horrors of a polar winter. The
English navigators have calculated the dangers, and provided the
means for withstanding them they do not appear to doubt the
possibility of supporting the cold, even under the pole
perhaps
liuture may furrish them with some facilities which they do not
;

:

—

expect.
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The

polar countries, such as Iceland and Greenland*
abound in warm, and even boiling, springs. Who has not read

expert.

the descriptions of the Geyser, that marvellous boiling waterspout, which surpasses in magnitude all theye/5 d'eau which art
has produced ? But the ceconomical use which may be made of

The histois not so generally known.
Herodotus of the North, and a long time judge
or president of the republic of Iceland, made a bath for a hundred persons to be constructed, which still exists
and the water
of which is furnished from a natural source. Some monks, who
settled in Greenland in the middle age, went a step further; they
heated their monastery with the vapour of boiling springs. The
following is the curious account of it given by the brothers Zeni.
" There is," he says, " in this place (the monastery of Saint
Thomas) a spring of boiling water, with which the monks heat
the church, the refectory, and their cells
when it arrives at the
kitchen, the water is still so hot, that they have no need of fire to

these singular fountains,
rian Snorron, the

;

;

prepare their meats. To make bread, it is sutficient to put the
paste into copper-vessels, and to hold these in the water; the
bread becomes baked in this mansier, as if it were in an oven.
He found also in this monastery, small gardens in full vegetation
in winter ; the monks irrigate them with this water, and by this
means grow flowers, ripen fruits, and rear different sorts of
plants, which vegetate as well as if they were favoured with a temperate climate.
The rude savages, who inhabit these countries,
astonished at effects which they regard as supernatural, take the
monks for gods; and carry them all sorts of presents, such as
birds, meat, and various other things."
Although the situation of this monastery cannot now be traced,
the relation is too circumstantial to permit of our supposing it to
be an imposture, though, perhaps, there may be some confusion
in respect of places.
"The monks," continues the narrative,
*' employ
no other materials for the building of their monastery,
than what are supplied by the neighbouring vclcano; they take,
for this purpose, the stones which are ejected in the form of
scoria from the crater of the mountiiin ; and while thev are yet
hot throw water upon them, by which means thev are entirely
dissolved, and converted into an excellent iime. The scoria, when
it is cold, serves
in place of stones to form very solid walls
and arches ; for when once cooled, it cannot be broken but by
an instrument of iron. The arches made with this scoria are
so light, that they do not require any support.
The want of
rain is never felt as an inconvenience in this country; for the first
snow which falls remains frozen for the space of nine months, the
time which winter la.'-t^. The people live upon wild birds and
tish.

" The
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The hot water of the volcano, falling into a large haven, prevents the sea fronn freezing, in consequence of which, so great a
quantity of birds and fish are attracted to this place, that the religious draw from them as much as is necessary for their own subsistence, and for that of a great number of the inhabitants of the
country, whom they constantly employ in building, in hunting, in
*'

fishing,

and various other occupations."

The narrative treats afterwards of the barter trade^ which these
monks carry on with Norway and Iceland.
" During winter a great number of ships are always to be found
here, which cannot get away in consequence of the sea being
completely frozen, and therefore wait the return of spring."

The

upon wood, which exhibits the course
brothers Zeni, represents Greenland under
a figure approaching that which is now given to it, and under
the double name of Grolandia and Evfrroenland.
old chart, designed

of the navigation of

tlie

The monastery of St. Thomas is placed there at three degrees
northward of the island ; a position which answers to that of
Point Cham, where the whalers have met with floating pieces of
It is also about this jilace that Volkart Boon, a
hollow stone.
whaler of Sleswick, discovered in 1761 a large gulf.
The details which the Zeni give with respect to the houses and
canoes of the savage inhabitants of the country, coincide exactly
with all that we know of the present Esquimaux of Greenland.
" The canoes of the fishermen of En^^roeidand have the form
of a weaver's shuttle ; they are made of the bones of marine animals, covered with several plies offish-skins sewn together. These
canoes are so impermeable and so solid, that in the greatest tempests, the persons who are in them content themselves with remaining at their ease, without caringwhere thewinds or waves maybear
them, well persuaded that their canoes run no risk of being broken
or submerged; should it even happen that they are thrown upon a
rock, they sustain no damage."
It would be a singular event to see the English re-discover the
If in the
monastery of isaint Thomas, or some similar locality.
fourteenth century, some poor preachingfriars were able to create
a commodious habitation and a smiling garden in the midst of
eternal ice, what may not the enlightened industry of the nineteenth century achieve ? Were a small colony of learned men to
sojourn for some years in a similar place, it would enrich science

with precious discoveries. Magnetism, universal gravitation, the
aurora borealis, and many other phsenomcna, could in no place
be observed with more advantage.
[To

b(i

contiuued.]
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On extinguishing of Fires in

Buildings.

By Mr. John

Moore.

— vJbserving the destruction of property by
the
occurs
dwellingand inconvenience to families when
— and
taking a survey
of
houses, with sometimes
Sir,

fire, anri

fright

it

loss

lives;

in

after

of the progress of the arts, I am surprised, that recourse is not
commonly had to the mixing of some ingredient with the water
employed, (as there are many known,) for the more immediate
The importance of
extinguishing of that destructive element.
the subject is so considerable, that I think it ought to have the

most serious attention.

To the uninsured, a means of speedy extinction would be a happy
resource, and to the public a great acquisition, provided the extrifling. Now in order to stimulate others towards
the obtaining so desiral^le an object, I take the liberty to state to
vou the ideas that have occurred to me, hoping that improvements
on them, or the selection of some more effectual means, will be
the result;
therefore, without further introduction, I beg to submit to your consideration what I conceive would be serviceable.
I would have every fire-engine provided with a few sacks of

pense be but

—

ground clay in powder ; the clay to be ground after it is dry and
then sifted, in order that no large fragments of it may lodge between the valves, so as to prevent the working of the engine. I
doubt not but vou will observe, that the greater the quantity of
clay and water wliich passes through the pipes to the fire, so much
the sooner the fire must be extinguished ; because the clay contained by the water will form a crust, and act like an extinguisher;
by which means the flames will not only be prevented from extending their destructive progress, but may, by a judicious application of this clay water, be easily brought under. For clay being
uninflammable, wherever

it falls

in sufficient quantity, it will cut

communication between the fire and air, and thereby exclude the accession of oxygen to support the flame, which will
consequently go out.
Alum is also an excellent ingredient to mix with water; because it has no tendency to inflame, and will also form an extinguishing cap or crust like clay, with which I have no doubt mobt
of your readers are well acquainted but if any of them should
not, let them throw a piece of alum on any common fire, and
they will be convinced of the truth of the observation. There is,
however, one objection to the employment of alum, namely, the
expense; and thi« is likely to keep it out of use, though its efficacy were nmch greater.
Hut the best substance of any for this purpose, is, in my opinion, burnt lime, exposed to the atmosphere that it may ai)sorb

off the

:

moisture,

28S

On

extinguishing of Fires in Buildings.

This, after sifting and
moisture, and thereby fall to powder.
being mixed with water, when thrown on fire will be found almost
Indeed it has come under my
instantly to extinguish the flame.
notice more than once, that water impregnated with only the
quantity of lime that it is capable of holding in solution, always
effect in extinguishing fire ; for, at a fire
that recently occurred, it was observed, that if any burning piece
of wood was extinguished thereby, it would not rekindle. Since
such was the effect of lime-water, which contains so small a

had a very increased

quantity of lime, will it not immediately put out flame, when
the lime is thrown in a larger body with the water? and will not
each engine be enabled to throw its water a much greater distance,
as its density will be much increased by the mixture of either of
the foregoing substances ?
If the dust of the turnpike roads was collected, and sifted
from its grosser particles and kept for use, it would be found of
great benefit because, most stones that are used on the roads
;

being of a limestone nature, the dust of them when thrown on
the fire will become lime, and consequently have much the same
effect.
There is moreover a considerable advantage in the ease
with which it may be procured*.
To show the utility of mixing something uninflammable with
the water, I need only mention, that, at a fire at which I once
assisted, it was observed, that one of the engines operated much
more powerfully than either of the others ; and wherever it*
water came, the flames appeared to be almost instantaneously
subdued, whilst the other engines often seemed rather to be increasing than diminishing them. Upon inquiry I found that this
efficient engine was supplied with the waste water that was spilled
in the street, which vvas afterwards taken up in buckets, water
and dirt together, and thrown into this engine. Is it not therefore reasonable to conclude, that the superiority of it was from
the mud being for the most part uninflammable ?
Besides making each engine carry a reasonable quantity of
clay, &c. it might be adviseable, that each watch-house or other
convenient places should be provided with a sack or two. Were
this done, no fire could possibly take place in any part of a city,
without some clay, &c. being at hand, always in a state fit for
usef.
Bristol, Feb. 21, 1818.

I

s™j

^'c.

JoHN MooRE.

• Where lime forms the principal ingredient in the materials employed
for makiig and repairing the highways j the road-dust, as suggested by the
author, night answer very well ; but where siliceous ingred.ents form a
portion of the materials, such dust would grind the pump-work of the engitees to pieces in a very short time. Edit.
f Mr. Moore's communicatioa also contcuned some hints for extinguish-
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On the Preparaiion and Use of Copal Varnhh o? a
Fthicle preferable to Oil for the Purposes of the Painter.

XLIX.

Mr. Cornelius Varley.

Bjj

To Mr.

Tillocln

—

J. BEGj through the mediiiin of your valuable Magazine,
to lay before artists the iriethod of preparing pure copal varnish
It is quite transparent,
in spirits of turpentine *, witliout heat.

Sir,

colourless, durable, protects the colours,
in the least.
is

the only vehicle

Take
small,

mass
.

Tiiis

the purest material
use to paint with.

is
I

the cleanest and

and pick out

in a glass or

I

and does not change
have yet found, and

whitest lumps df copal

all tlie

;

beat

Pound them

impurities.

Wedgwood's mortar; then pour

them

to a fine

in colourless

about one-third higher tiian the copal, and
work up tl'.e whole quite fine in half an hour work it up again
till fine (if left too long, it will get so tough as not to be rubbed
up again) ; and in an hour work it up again, and once or twice
more in tiie course of the day. The next morning it may be
poured off into a bottle lor use; but as it is thicker or thinner according to the c|uantitv of turpentine and the heat of the weather,
Dip a paletteit should be tried as follows, before bottling it up
knife in, and tlrv it by the fire as quick as you can without burning it; and if, when cold, it is found to have left on the knife a
otherwise, work it up
fair coat of varnish, it is strong enough
After taking off this
ao^ain, and let it stand some time longer.
first supply, pour on a fresh quantity of turpentine, and rub it up
try it by the paletteseveral times during two or three days;
knife as before and when strong enough, pour the liquid off into
spirits of turpentine to

;

:

:

—

;

tlie

same

bottle with the

first.

A

third (juantity of spirits

might

be added, wliich would make the remaining copal appear as dry
as crumb of bread ; but a much longer time than laefore would
be required for the solution.
To paint with this varnish, use powder colours groimd quite
.fine ; or else grind them in spirits of turpentine, and add as much
Keep them in bottles,
of the varnish as will bind them well.
and mix your tints in saucers for use; and as they thicken by
but as the idea had already been anticipated in our xxist,
which our readers can turn, it was unnoccssary to insert them
He also s«j;tcests that ships might be rendered -more buoyant by
here.
making them uir-tighl, and forcinj; in air by means of an .Vn--punip, which
would elevate them to a hiffher level in the water, and consequently might
Bometimes save them when they have got upon a bank.
• The common spirits of tuii)entine seems to dissolve copal best ; but
when that cannot be had colourless, 1 use the rectified spirits.
ing

fires in ships

;

vol. p. 97. to

Vol. 51. No, 240. /Ipril 1818.
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drying, thin them with pure turpentine.
I purposely make the
varnish so thin as not to shine when tlie paint is dry ; but if it
work too dry, moisten with a little more varnish till right ; and
if it become too thick so as to work gumniv, add powder colour aiu! turpentine till it is brought to a proper consistence.
I

keep these saucers of colour clean in a small chest of drawers,
I have
a great many in a little compass
and the co-

by which

;

lours are continually set for use, as they oiilv require moisteningin the morning with turpentine.
I do not however always wait

them

to soften

in this

way, but put fresh colour upon

tlie old,

out

of the bottles.

The

freest, and dry quickest, when they do not
remain exactly as you put them on ; but if there
is too much varnish, and the canvass is painted frequently over
in the same day,the sharp touchcsvvill spread a little; a fault which
must be avoided bv using no more varnish than just enough to
shine, and by drying the part more perfectly l)efore painting on it.
In cold weather, the drying may be effected by the fire, or by holding a hot iron before the canvass; in cold weather, vou must not expose the painting to a hot fire directly afterwards, as it would
melt and run, but let it dry two or three hours, and then bring

shine,

it

colours

and

to the

work

will

fire to finish.

The

picture

may

be varnished with the

same varnish made thicker (if you wish to be sure of the purity
of the materials), and when varnished, dry it as soon as convenient
by gradually approaching the fire, avoiding a heat that would
melt the copal. After this perfect drying, no dirt or smoke will
ever stick to the picture
but it may be dusted or washed quite
;

clean with pure water, and will never change.
The next varnish I generally employ is made in the following

manner

Take the sediment of the

varnish or fresh copal
height with turpentine in
which camphor is dissolved, (an ounce to a quart,) cork it up,
shake it well, and put it by for a year, at the end of which it will
:

beat small

;

cover

it

to about twice

first

its

be dissolved. The first portion that is dissolved thickens the turjjentine, and enables it to dissolve the remainder ; but if the turpentine is too much diluted, the remainder will never dissolve, so
tiiat it is easier to make thick camphor varnish than thin.
It
must not, however, be made too thick at first; but when that
which is put by is thick enough, pour it off for use, and add fresh
camphor and turpentine to the remainder, and put it by again till
dissolved, which it will be in the course of time. If you want that
which is put by before it is quite dissolved, it may then be put in
a saucepan of cold water with the cork loosened, and made to
boil for an hour, stirring it well up two or three times towards
the end, and that will finish the dissolution.
1 paint small pictures on the finest mill-boards glued to a deal
frame.
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frame, and I take care to prevent the larger pictures from swagging, by not allowing the canvass to be tightened afterwards, but
cutting the jiicture off the frame on which it was painted, and
then pasting it to very tight canvass protected from swagging by
pannels. This mode of preventing cracking is of real advantage;
for all pictures will imbibe the smoke of London, and become
tinged in proportion to the softness which is had recourse to for
this purpose.
A third varnish is ciuickly made by oil of spike-lavender, which
is very good for drawings or prints, but will not do for pictures,

as

it

will dissolve the paint

ing.

I

remain,

42 Newman-street, May

L.

On

sir.

underneath and run down while dryYour most obedient servant,

CORNELIUS VarleY.

17, 1816.

the Saltness of the Atlantic Ocean.

By M. Gay-

LUSSAC*.
i\x. Lamarche, a distinguished officer of marine, collected the
water of the sea at different latitudes during a voyage from Rio
Janeiro to France in the year 1S16, and on his return to Paris
he brought it to me in order to submit it to some experiments.
The water had been taken from the surface of the sea, and preserved in glass bottles closed with stop corks, and for the most
part tarred.
I at first proposed to myself to examine the nature and the
proportions of the sahne substances which they contained ; but I
found myself relieved from the necessity of such examination, by
the analysis of the water of the Frith of Forth by Mr. John Murray, who appears to have made it with much care, and from which

it

results that this water contains in

100 parts

Muriate of Soda

2-lSO
0-486
0-078
Lime
0-350
Sulphate of Soda
I contented mvself with determining the specific weight and
quantity of the saline matters of each specimen. The experiments
were made in my laboratory by M. Despretz with all possible
care.
The specific weight was taken, by weighing successively
the same vessel, first empty, then full of distilled water, and afterwards full of sea- water at the constant temperature of 8^
The total quantity of saline matters may be determined by
analysis, in the manner adopted by Mr. Murray; but it is more
simple and more exact to determine it by evaporation. This operation is done very conveniently by putting the water in a phial,

Magnesia

*

From

the AnnuleH de Cli'mie for

T

2

December 1817-

and
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and contiimally agitating it while u|)on the fire, with the neck iiichned at an an^le of abuiit 45". The residue gives exactly the
weight of the sa'ine matters. It is easy to estimate the quantity
of iiydrochloric acid proceeding from the decomposition of a part
of the hydrochlorate of magnesia contained in the sea-water, by
collecting the magnesia which remains, when the residue after
the evaporation is dissolved in water; since the relation in which
these tv\o bodies enter into coml)inati{;n
c|uantity of

magnesia furnished

is

well

known.

The

each residue beinc; too small
to be estiiiiated witli precision, all the residues were collected into
one; and after separating t!ie magnesia from the whole mass, it
was divided proportionally to the weight of each residue. yVs it is
very probable that this base exists in sea-water in the state of chlorate of magnesia, the weight of each residue was corrected by subtracting from it that of the oxygen contained in the magnesia obtained, and adding to it the weight of chlorate saturated by the
corresponding quantity of magnesia. The results have been collected in the following table.
The water which is designed by
Calais in the column of latitudes was taken up by myself in the
midst of the channel between Dover and Calais. The saline residues proceed from 100 parts of sea-water.

Latitude.

1)V
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marche do not accord with anv general rule. The density of
the water at 32 and 35 degrees N. is as strong as that of the
water of the tropics. M. Ilunaboldt, whose attention was directed in his celebrated voyage to all the great phenomena of
nature, has observed, after comparing the results of his experiments with those obtained by other voyagers, " that the experiments hitherto published do not justify any opinion being enis Salter under the equator than under
30 and 44 degrees of latitude." {Relat. Hist. i. 74.) According to Pages, the saltness of the sea is constant and equal
at four centimes from 45° N. to 50° S. However, according
to the experiments of Bladh on the specific weight of sea water,
it would appear that the w-atcr is sailer towards the tropics than
even under the equator.
Some similar experiments of Mr. John
Davy, which have been published in the Philosophical Transactions for 1817, prove that from 30° to 35^ on one side as
well as the other of the equator, the specific weight and consetertained that the sea

—

quently the saltness is exactly the same, but that it is a little
stronger under the northern than under the southern tropic.

And

lastly, M. Humboldt, by tlie use of an excellent aerometer
constructed by Dollond, thought he could discern that the water
is less salt between the tropics than from the coasts of Spain to

Teneriffe.

From

discordance between the results, which may depend
analysis, or on local causes ; from the circumstance especially that the results of different voyagers range often in contrary directions, we may conclude that the saltness of
the great ocean, if it is not the same every where, presents at least
very slight variations.
But every incertitude which remains on
this subject, will doubtless be removed on the return of M. Freycinet, who is to bring home, in vessels closed with emery, water
taken in a great number of places in the two hemispheres.
Looking in the mean time to the subject in a theoretic point
of view, it is easy to be convinced, that in general tiiere can be
but little difference between the saltness of the sea at one place
and at another, if we except some local causes, and particularly
the river waters, which mav occasion a good deal of vaiiation.
this

on the process of
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Mr. Hydrographer,

*

it is

From

now

attention

is

so ge-

out to explore the
to be supposed that individuals who take a

nerally directed to the expedition

Arctic regions,
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lively interest in the objects

own wav,
them

tlie

it

probabilities,

has in view, will estimate, in their

and the obstacles, that appear to

to weigh for, and against,

its

success.

of an article in the Quarterly Review this
month, on this subject, has led mc to consider some of the matters there stated, and to inquire into the solidity of some of the

The appearance

writer's notions

on

this interesting topic.

In the

first

place—

The disappearance

of a whole, or a great part of the impenetrable
barrier of ice which had shut up a large portion of the eastern
coast of Old Greenland, seems to be authenticated by persons
entitled to credit;

of

ice,

and

probably by

its

it

vunjhc, that

this

"accumulated

own weight and magnitude, and

i)arrier

the action

But at the
its fetters."
same time it may be observed, that, if this barrier possessed the
eame strength and compactness as it did during the many hunof the current together, at length burst

dred years

it

is

said to

have held

its

post in defiance of

it,

it

would have remained there still. We must, therefore, look for
some other cause to account for a diminution of its strength;
and this cause might perhaps be, winters unusually mild, without
frost sufficient to keep its parts so consolidated as heretofore. Accounting thus for a reduction of its strength, the same current ic
had so long resisted might separate it. The removal of this ice
being " cotemporaneous with the period when the western declination of the magnetic needle became stationary," is certainly
a

'•'

remarkable coincidence."

That there may be some connexion between this disappearance
of large masses of ice, and the power of magnetic attraction, is
probable enough, from this coincidence. Yet all we can gather
that the power of magnetic attraction increased with an accumulation of ice, and became stationary about the period of its
removal from particular places. Whether there exists any combination of causes
vvhether the connexion is between the ice
and the grand focal point of magnetic attraction, which some
philosophers suppose to be situated in the earth, or whether it is
between the ice, and electricity in the atmosphere, or the aurora
lorealis, or all these together, can as yet be only matter of mere
conjecture ; as are opinions of the cause of the aurora Lorealis

is,

—

itself.

Beccaria conjectures, " that there is a constant circulation of
from north to south, and that the aurora Lorealis
may be this matter performing its circulation in such a state of
the atmosphere as rendered it visible, or approaching nearer than
usual to the earth." Dr. Halley imagines " that the aurora lorealis is produced by a kind of subtle matter freely pervading the
pores of the earth ; and v/hich entering near the southern pole,
passes
T4
electric fluid
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passes out again with some force into the a;ther at the same distance from the northern.

Franklin supjposes, " the electric fire discharged into Hie polar
regions from vaporised air raised from the ocean hetween the
tropics, accounts for the aurora borea/is; and that it appears
first, where it is first in motion ; namely, in the most northern
part, though the fire really proceeds northward."
Father Boscovich determined the height of an aurora horefdi^, and found it
825 miles. Mr. Bergman, from a mean of thirty compulations,
made the average height of the mucra borealis 469 miles; but
Euler supposes the height to be 7000 miles ; and Marian al>o
assigns to them a very elevated region.
Thus discordant and
various are the conjectures of philosophers on this matter.
At all events, in whatever way the suppo&ed connexion maybe
between the removal of the ice and these phaenomcna, it " seems
not Unfair to infer, that the departure of the itiimense nmuntains
and fields of ice, which for so many centuries have covered the
arctic seas, may have had some effect in stopping the barrier of
the western declination of the needle."
But we may as fairly
draw the same inference from a similar cause, though probably
of much less exlent ; and all we can know, till the whole of the
arctic regions are explored, is, the departure of perhaps a very
buiall portion only, of " these immense mountains and fields of

of Greenland. What
remain in the arctic seas we are yet to learn; and con-,
cerning which, like every thing else where facts and local experience are wanting, our opinions can only i)e formed on some
theory l.u'It on fixed, and generally received principles.
The fact, however, of the disappearance of some large moun-.
tains and fields of ice from pari of the arctic regions being admitted, the writer of the article in question then "inquires whether
any, and what advantages, may arise out of an event, which for
the first time has occurred, at least to so great an extent, during
the last four hundred years ;" and among the objects most interesting mentions these
1st. The influence which the removal
of " so large a body of ice may have on our climate,"
On the benefits we should derive from an amelioration of our
climate, there can be but one opinion.
And that our summer
seasons have been colder than usual, in the latter years for instance, are from the causes he assigns, few will doubt. But the
effect produced may not continue.
For though the principal
cause of the chillness of our climate, compared with what it appears to have been centuries ago, may be removed for ike present., yet tbe grand primary cause which produced the ice, whose
ppproxiiuation delcrioriated our climate, it is to be presumed,
ice," which had collected in the vicinitt/

may

still

:

will
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happened bv the esta;
blished {general law ot" nature tnav happen again.
Therefore,
thougli it may he /loptd, it certainly would be "unreasonable to
presume" that merely on account of the present accidental removal of some portion of ice," our summer climate (and winter
too, when the wind blows from the western quarter,) mav henceforth improve."
Though, no doubt, it will improve, {/the ice
does not again collect in the places from whence it has lately been
dislodged.
But surely u'e have more reason to fear it may, because it has done so before, than to presume we siiall " henceforth" have no more huge ice-bergs drifting down to the southward in the wind's eye of our island, and that therefore our climate may improve. For, whilst the universe continues to be
governed by the unerring and unalterable general laws of God,
mountains and fields of ice will doubtless continue to be formed
in the polar regions of the north
and whenever the winters are
successively severe there, they must accumulate ; and, no doubt,
n'lll

cnntiniie to operate

wliat lias

;

way

southward as they have done.
the opportunity which tiie /ocflZ disappearance of the jce affords of incpiiring into the fate of the long lost
colony, on the eastern coast of Old Grcewhuui." It must be admitted to be favourable f( r this object, so highlv interesting to
humanity and science, as well as to curiosity; and should the east
coast of Greenland continue to be free from ice, as it is said to
have been last year, it is probable it may be attained.
find their

to the

"

The

2(1

object

Tlie

3d

object, viz.

is

" the

facility it offers of correcting the

very

defective geography of the arctic regions in our western hemi-

Of attempting

sphere.

A

the circumnavigation of Greenland.

direct passage over the pole.

And

the

more

circuitous one along

the northern coast of America into the Pacific." Certainly "aiiy
event that tends to encourage the attempt to amend the very defective geoiiniphy of the Arctic regions,

side of America,
let

may be

us see whether,

what may be onlv a

moval of

ice, collected in

facilitate

more

tiian

more

especially on the

But

hailed as an important occurrence."
local

and very partial

the vicinity of Greenland,

an examination of

its

is

re-

likely to

eastern coast, or, at

niost, its circunniavigation, and, perhaps, of exploring the coasl

of America some distance to the north-west of Cumbcrlund
Jsland, if not to its north -eastern extremity.
It is very true,
that "several circumstances may be adduced in support of tiia
opiriion, that GrfcnlanJ is either an island, or an archipelago of
islands ;" an<i none stronger than, the perpetual current stated
to set down " to the southward, along the eastern coast of America, and the wotern shores of Greenland."

But

this current,

though affording " a strong presumption"

that between Davis's Strait anil the great polar basin there

is

ioiiiQ

On
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it does not anthoiizs us to preuninterrupted communication." On the
contrary, it seems probable, that there may be islands or shoals
between the north-west coast of Greenland and the north-east
coast of Auierica, among which smaller masses of ice, trees, and
whales too, as well as the current, may find a passage down
Davis's Strait from the polar basin ; but which maybe, and pro-

sume

that there

;

yet surely

"an

is

bably are, so blocked up generally by mountains and large fields
of ice, as to present an impassable barrier for ships.
On account of the current, it is certainly fair to presume, that
the northern part of Davis's Strait is misnamed in the charts as
*' a bay ;" for if it were one, it certainly " would be very difficult
to explain, how a current that runs to the southward perpetually,
with a velocity of four and sometimes oijive miles an hour, could
originate in the bottom of it " 7/" there is an miinterrupted communication, that is, if there is no land, no shoals in the whole
space between Greenland and America, it appears very probable
that greater quantities of ice would pass through that space with
a current of such velocihj ; and less find its way round Greenland. But we must endeavour, first, to decide in our own mindsj
!

we

as well as

how and where

can,

the ice in the polar regions

is

probably impelled by the winds
and currents. How these winds probably prevail in summer, and
winter, and how the current probably sets underneath, as well as
For, notwithstanding the writer of
at the surface of the water.
the article I am examining, apprehends it will be " found, that
formed.

In what direction

it is

the currents of the ocean, where no land intervenes, are entirely
and though he says, " it would be difficult to ex-

superficial ;"

plain the perpetual egress of a current, from the polar basin into
the Atlantic, without admitting a supply through the only remaining opening (Behring's Strait,) into that basin, to answer

the demand of the current," I yet firmly believe there must be a
continual u?idcr flow of water in the ocean, as well as superficial
currents. Otherwise, that "universal motion of the great deep,"

which he, and

How

all

must allow, cannot

l)e

satisfactorily

accounted

asked, are these lower currents to be
accounted for? The question is much easier to be put, than solved
But I will endeavour to explain
to the satisfaction of others.

for.

then,

it

may be

and that, too,
I have on the subject as well as I can ;
the diffidence of one who knows that, though conjectures
perhaps, be well-founded, their truth depends on experi-

the ideas

with

all

may,
ment.

The conjectures I venture to oflFcr, are founded, however, on
known and acknowledged properties of heat and cold. Heat
known to be the general cause of the expansion of air, and cold

the
is

the cause of

its

com.pression.

Heat

rarefies,

and cold condenses.

The
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The

influence of the sun, in rarefying the

atmosphere to the

greatest degree, between the tropics, together with the earth's
its axis from west to east, would produce a constant
wind from east to west, all round the globe, if no land intervened;

rotation on

because, the points of greatest rarefaction being successively westward and those eastward of each other, parting successively, as
the sun sets in their horizons, with part of the heat received in
;

his'

passage over them, the motion of the atmosphere nearest the

surface of the water, must necessarily be from east to west

;

fol-

lowing the apparent motion of the sun. We find this proved by
fact, on ihoi>e portions of the globe where the general law is not
obstructed bv causes 'if an opposite nature, arising from terrene
influence; viz. in the great Pacific ocean, between America
and the coast of New Holland, and also in the open sea, between AiVica and America. The central medium line of greatest
rarefaction, is the eiiuator ; but, according to the sini's declination, north or south, it will be more to the northward or southward.
The air, thus rarefied in the lower regions of the atmosphere surrounding the earth, and comprised within the limits of
the sun's path between the tropics, must be continually ascending into the higher, and thence, north of the equator, advancing
towards the north pole; and south of the line, towards the south
pole, till, somewhere in its passage, it acquires that degree of condensation bv cold, which compels it again to return in the lower
strata, to the point of greatest rarefaction, to undergo the same
process. This seems to be the grand general law of nature's operation upon the atmosphere; that by "universal motion, it may
be preserved in a state of purity." Let us now incpiire, whether
this same law is not equally applicable to that universal motion
of the great deep which must be equally necessary to its purity,
and therefore we certainly may presume, does take place on some
general principle.
We indeed already know, that the watfers of
the ocean in the Pacific, and in the Atlantic between the tropics
wliere least obstructed by land, move at and near the surface, iti
a similar direction, nearly and generally, to that of the wind.
When obstructed by lands, they take the various turnings and
windings, which the forms and trendings of those lands, and
other local causes, impose on them.
If it be allowed, that the influence of ^' the sun, in rarefynig
the atmosphere to the greatest degree between the tropics, together with the earth's rotation on its axis from west to east,
would produce (if no land intervened) a constant wind from east
to west," may we not suppose, if the same causes operate similarly, but proportionably, on the waters of the ocean, that
they must produce a similar effect, and oblige them to take a
like direction ?
That is from east to west, at and near the surface
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globe, witliiti tl/e limits of t];e sun's uecUimgeneral effect be adniilted, then, cii tlie ground it

rouii;! tlie

If this
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rests, we may presume that, if there was a passage through the
isthmus of Darien for the immense bodv of water which coiitiniiailv flows from east to west, into the Caribbean sea and gulf
of Mexico, what is called the gulf-stream would no longer esisti
And as it seems probable, that the surface of the water must be
-vomewhat higher on the eastern side of America, thtrealvvlSy
than on the other, owing to the land's obstruction to the natural
course of the great equinoctial current, and the necessity imposed
on it, to find vent through the gulf of Florida into the Atlantic,
it is not unreasonable to conclude, that, if this accumulation of
water was at lil)ertv to flow through the continent of America
into the Pacific Ocean, the surface of the sea on this side would
be lower than it now is
and parts of land, now under water,
would be exposed to view. This effect wouhi however be injurious to commerce with the West Indies, for it would lender
the homeward-bound passage more difficult.
Instead of a constant weather current to assist ships, it is pretty certain there
would be a lee one from the N.E. along the east coast of Florida,
and its influence would most proljablv be felt far up to the N.E.
from whence the current of colder water would flow nearer l!ie
feurface than it now can, covered superficially as it may be suj>The lugh degree of
posed to be by the warmer gulf-stream.
temperature which this great body of water acquires by the sun's
constant action uj)on it, being slowly reduced during its pru;

peiled progress to the N.E., it is pro!)ai)]o that
may advance
even bevond the Banks of Newfoundland before it is reduced to
the colder temperature of the fluid below it, wliich must be flou'ing from the northern regions of condensation towards the points
ii:

of greatest rarefaction and evaporation between the tropics, to
supply the place of that which the heat is, as constantly, rarefying
and evaporating ; and so sending back in the upper strata of tlie
atmosphere to the colder rcgiotis. The gulf-stream thus pro))clled by lateral pressure up towards the Banks of Neufoundland, is seldom found to affect a ship beyond those banks; at
the same time, it is possible, that some of it may advance further
to the northward, before that reduction is effected in its temperature which gives it a tendency to the southward ; for many
articles, the produce of tropical ciinies, and some known to have
been from the West Indies, have been cast ashore on the coi.st
of Europe.

foundland,

Some

of these places being to the N.E. of New«
to believe these articles could have been

it is difficult

driven thither by the winds and the swell of the sea only.
these prevailing as much from N.W. as IS.W. would give

about aa east direction
•

3

and

if

For,

them

ihey were immersed sufficiently
tQ
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to feel llie force of the great iivder flow of cold fluid froiil the
north, which brings the ice bergs down to 39^ or 40" of latitude,
they would move in an east sontherly direction.
It seems therefore reasonable to suppose, that there may still be the remains
of a northerly movement of water, at and very near the surface,
to cause bodies floating there, to make course, as some have done,
to the north even of E.N.E. from Newfoundland,
The great
body of the gulf-stream is, however, much reduced in temperatu'.e about the Banks of Newfoundland ; and in proportion as it
feels the cold of the great under-flow from the north, it is turned
<>rcdually to the eastward and southward past the Western Islands.
V/hether any part of it reaches the coasts of England, France,
Portugal or Sj)aiu, is a point much disputed.
It is possible,
however, that it may, diverging as it appears to do to the eastward and southward, some of the fluid that composed it mai/ find
its

way

to the

northward of Cape

Finisterre,

and add something

to the great bodv of water which the western swell heaves into
the Bay of Biscay; and proceeding to the northward along the

coast of France, sets over from Ushant beyond Cape Clear; till
meeting in that quarter witli a fluid below, of a colder degree

than its own, perhaps gradually joins the polar stream to the
southward according to its depth and temperature. Some of the
waters of the gulf stream it is possible (though hardly that), may
assist in supplying the water expended by evaporation in the Mediterranean, whose surface, therefore, it is presumed, must be
lower than that of the Atlantic, as the constant current setting
into it, seems to prove.
Some philosophers, indeed, suppose
that the (juantity of water continually admitted through the Gut
cf Gibraltar into the .Mediterranean, is greater than can be expended by evaporation ; and that th?rerore, there must be a

To establish this opinecessary first to prove that the temperatiu'e of
t!ie MeHiterranean is lower generally than that of the Atlantic
which flows into into it. For, if it is higher, (as is more prcliable,) t!ie surplus (if there was any, and allowing their surfaces
to be equal) would, I presume, run out at the surface, and the sup-

f'iunler current setting out vnderneath.
jvjtn,

it

sci?ms

ply be received in underneath; which
1

have supposed

it

—

contrary to fact
though
some of the gulf stream
by no means say that it is so. On the
is

barely pos ible, that

rnajj cross the Atlantic,

1

by ships far to the eastward of the Azores;
hut in the vicinity of those islands, the S.E. portion of it gradually
turns to the soutliward, and a-j it advances in that direction, soon
feeling the impulse again of the grand equinoctial current, is
compelled tc partake of its western motion. Thus forming a
(Bort of circular eddy, which may be comprised between the laticontrary,

it is little felt

tude
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tude of abont 18" or 19° north, and the parallel of the VVesteni
Islands ; and from about the longitude of 29^ to 43° west; within
which limits the gulf weed is found floating on the surface, where
I suppose it originates, lives its a])pointed time, and decays like
any other vegetable production j and I believe it is rarely or never
met with beyond these liniits.
Though I have admitted the hare possililily that sotne of the
gulf stream may enter the strait of Gibraltar, I cannot agree with
the writer of the article in the Quarterly Review, when he says
(speaking of the gulf stream) " that it is of sufficient force and
quantity to make its influence be felt in the distant strait of Gibraltar."
Thus implying (if I understand him right) that this
" force and quantity," of the gulf stream, are the primary causes
On the contrary, thinkof the constant current into the strait.
ing as I do that the causes of this constant flow of water into the
Mediterranean, are of a purely local nature, coiinected exclusively with that sea ; I therefore think it most probable, that
if the great equinoctial current flowed (as I presume it would,
were there a sufficient passage,) through the continent of America into the Pacific, and consequently annihilated the present
gulf stream, there would be the very same constant flow of water
into the Mediterranean that there is now, as long as the sun's
power continued, and the localities exclusively belonging to that
sea remained the same.
In short, I am of opinion that the
waters of the Atlantic (approximate to the strait of Gibraltar),
feel the influence of purely Mediterranean causes ; and that
neither the '-'force" nor "quantity" of the gulf stream has
any effect whatever in causing the current that runs into the
It is well known by experience, that this curMediterranean.
rent is strongest with easterly gales in the hottest weather, with
wind at the same time, and is diminished during the prevalence
of the westerly winds ; and is weaker in winter generally than in
summer. But to return. The winds, and surface currents in the
PacificOcean, are influenced generally in a similar way by the sun's
power as those between Africa and America, makirig however
due allowance for the difference of the formation and positions
of intervening lands, for these obstruct the uniform general tendency of the winds and currents from east to west therefore,
from the east coast of New Holland, to the east coast of Africa,
and within the limits of the sun's declination, the winds and currents become periodical and changeable, according to his place.
But it would be leading us too far out of the way, to attempt to
trace the currents iq the Indian seas, influenced as they are so

—

:

variously and oppositely, in their direction and velocity, at different season?,

by the monsoons, and the bodies of land withia
their
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Suffice it to say, what more particularly applies to
the North Pacific, and will lead us again to the Arctic regions.
Having said that the air is rarefied and raised in tl)e atmosphere, and that the greatest degree of evaporation is effected
between the west coas,t of Africa and the east coast of America;

their limits.

and that north of the line, the fluid is so returned louards the
North Pole, and being condensed somewhere in its passage by
cold, it perhaps supplies with water some of the rivers which discharge into the seas of the temperate zone, or into the polar
ocean ; and whether, falling in ram, hail, or snov/ upon the earth
or not, it ultimately finds its way into the ocean ; and according
to the temperature proportionate to its depth, the water takes a
direction towards the regions of equatorial heat, is again raised
by that heat to the surface, and again evaporated. For experiments in the ocean have proved, that when the temperature of
the aimospliere exceeds that of the surface of the sea, the superwater is generally warmer than that at certain depths leneatk it, (I say generally, because in soundings, and confined
waters, local causes effect many exceptions to this general rule),
and in all probabilitv, the greater the depth the colder the fluid in
ficial

that case.

And

as

we know,

ceives an increase of heat,

its

that

when

the air (or water) re-

parts will be put in motion towards

that heat, it follows that the colder water throughout its whole
depth, must have a tendency to flow towards the point of greatest
heat ; and be continually rising towards the surface in the equaThis probably is the routine of the general movetorial regions.
ment of the atmosphere, and the waters of the ocean, between
Europe, Africa, and America, from the Arctic regions to the
equator; and it seems no less probable, that in the Pacific, they
are subject to the same general laws.
For there also the greai
equatorial current is in constant motion to the westward, and
like the eulf stream, and from causes too in so7ne points similar,
it gradually turns to the northward, when it approaches the lands
to the northward of New Guinea, and the Philippine Islands;
and being perhaps at the same time influenced by currents setting
in a different direction, more particularly during the prevalence
of the S.W. monsoon in the India and China seas.
Near the coast of Japan, the current has been found to set
N.E. by N. at the rateof five knots an hour. At eighteen leagues
distance, about three knots in the same direction, but at a greater
distance from the land, it inclined more to the eastward ; and at
sixty leagues from the land, it set E.N.E. three miles an hour;
then (like the gulf stream), inclining gradually to the southward;
80 that at the distance of 120 leagues from the coast of Nipon, its
direction was S.E. and its rate not more than a knot an hour. From
this current setting generally to the N.E. along thecoast of Japan

more

—
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or less strong, probably, according to

tlie .season

of thd

and waters between
the <vest coaot of Asnerica, and the coast of New Holland, and ali
the lands to the northward towards Behriiig's strait, is similar
to that north of the line, between Africa, Eurone, and America.
remmable, that thouph a superjicinl current may
It is tliercf )re
run into Behriiig's strait, there nfiust also be one running out of
year,

it

apppars that the motion of the

air

j

it

wid&.rneaf/i,

The

if

the principles this theory rests on, are correct.
that
I am examining is of opinion,

writer of the article

circular motion, and interchange of waters between
the Pacific and the Atlantic," must be bv Behring's strait, otherwise " it would be difficult to explain the perpetual egress of a
current from the polar basin into the Atlantic, without admitting
a supply through the only remaining opening into that basin to

"the constant

answer the demand of the current."

He considers the principal object to a free communication between the Pacific and the Polar basin, to arise from " Capt.Cook
having found little or no current to the northward of Behriiig's
strait ;" and answers that objection at once, by instancing " the
small current perceptible in a milldam, though the waters below
may be rushing ojit with the greatest violence under the floodgate;" meaning, if 1 do not mistake him, that though little or no
turrent was found at the surface, there ivas one below " rushing
(in) with the greatest violence" from the Atlantic to the Polar
basin.
I admit the probability of a surface current into the strait, for the
reasons already given, and believe there maybe one, because it is
" We were now convinced
mentioned thus in Cook's voyage
that we had been under the influence of a strong current setting
to the north, that had caused an error in our latitude at noon of
In passing this strait last year, we experienced
twenty miles.
On the 12th of July, when within the strait,
the same effect.
:

—

and half-way between the two continents, the
current was found to set N.W. at the rate of one knot."
This proves there was a surface current, though a small one,
But what
bath at the entrance, and to the north of the strait.
have we to found the supposition on, that the waters may be
" rushing out," that is in, with the greatest" violence under

in latitude 69' 37',

—

—

is compared to " the impenetrable barrier
?"
Tiie
of ice which stopped the progress of Cook's successors
"
if
the
Polar
supposes,
that
article
in
question
the
of
author
basin should prove to be free from land about the Pole, it will

the floodgate," which

—

and that this may be the case, is not improbalde, in the summer season ; not however because of the
non-existence of land, but for other reasons which shall be exHe also supposes that " the barrier of ice
plained by aiul by.
also be free of ice,"

which

^

ofu

direct
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was moveable^
which stopped the progress of Cook's successors/'
bottom.
the
touched
or no where
about
The writer of Cook's voyage was of the same opinion
on a foundation that
the ice nearest the sliip, though it rested
_

_

masses of ice
perhaps might not equally apply to the largest
are— ^Ve
words
His
seen.
not
and
northward,
the
further to
tne run
the sea in lines nearly parallel with

had twice

traversed

made and in the first of those traverses we were
ten leagues as in
not able to penetrate so far north by eight or
found an united
again
had
we
last
the
in
that
the second ; and
southward ot its
body of ice, generally about five leagues to the
that the large
position in the preceding run.— As this proves,
diminishirig}
compact fields of ice which toe saw were moveable or
expectation
well-founded
any
leave
not
does
at the same time, it

we had

just

;

in the most favourable season.
smz, shifted its posithis proves that the floating ice
but chtejti/
southward,
the
to
and
northward
the
both
to
tion,

of advancing much further,

though

it does not prove
ihe latter, as will be seen further proved—Yet,
which they did not see
that the larger masses to the northward,
the
might not be immoveable, by grounding at the bottom ; if
navigators apour
as
direction,
that
in
shoaler
water became
Now should
peared to find it was, as far as they advanced.—
of ice to the norththere have been any such immoveable masses
current, which
Ward, it would in 'some degree account why the
" violence
such
with
set
to
supposes
the writer in the Review
ice away with it
from the Atlantic, should not have carried the
if the whole
towards the pole, where there may be none.—Bx\t,
there was a small
whether
that
proves,
it
moveable,
of this ice was
whether at the surcurrent setting to the northward, or not, and
have been a much
face, and underneath, or both, there must
else, which
stronger current frotn the northward, or something
in desouthward
the
to
ice
the
-nnpeWed
st\\\ more powerfully
which appears to have
fiance of the other, as well as of the wind,
Look *
saia
been generally from the S.W.when strongest. It is
we did not
voyage, " it may be observed, that in the year 17/8

m

on Au-

70 ,
meet with the ice till we advanced to the latitude
bodies, extendgust 17th, and that then, we found it in compact
a part or the
ing as far as the eve could reach, and of which,
upon us, we
down
drifting
Us
by
since
movealJle
whole was
;
the land. Un
narrowly escaped being hemmed in between it and
fields ot ice,
the Asiatic side, they encountered large extensive
qiute across,
and were sure to meet with it about the latitude of 70"
On the 2bth
northward.
the
to
stand
whenever they attempted to
such quantities,
of August, thev were obstructed by it in 69"! in
or west. In the
an made it imiJossible to pass either to the north
were never
they
fw
more,
little
do
could
second attempt thev
of
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to approach the continent of Asia higher than 67", nov that

America in any prirt, excepting a few leagues between the latiRut in the last attempt, they were
tude of 68° and 68'^ 20' N.
obstructed I)y ice three degrees further to the southiuard, nnd
their endeavours to push further to the northward, were princicipally confined to the mid space between the two coasts."
Now all this does not seem to favour the supposition of a current " rushing in" from the Pacific through Behring's strait, with
such velocity as it may l)e fairly supposed a body of water would
have, of sniTicient quantity to supply the southerly current, " setting perpetually into the Atlantic on both sides of Greenland, not
only wlien the ice is melting, but when the sea is freezing."
Indeed, if we do but consider for a moment, the quantity of
water that may be supposed to flow through so extensive a space
as Davis's Strait, " with a velocity of four, and sometimes of five
nfiles an hour," and then add to that the amazing quantity setting as constantly to the southward in the still greater space to
the eastward of Greenland and Spitzbergen, it does certainly appear to be improbable, nay impossible, that a current of at least
equal, or even of double velocity, and occupying the full extent
of the breadth and depth of Behring's Strait, would be at all adequate to answer the demand ; much less so trifling a current as
we are warranted by facts to believe there is. For in Cook's voyage, the remarks on this matter are thus summed up : '' We again
tried the currents, and found them unequal, but never exceeding
one mile an hour. By comparing the reckoning with the observations, we also found the currents to set different ways, yet more
from the S.W. than any other quarter. But whatever the direction might be, their effect was so trijling, that no conclusion respecting the existence of a passage to the northward could be
drawn from them." It is presumed, that all the currents here
spoken of were superficial. But even admitting they extended
quite across the strait, and flowed the same way throughout its
whole depth ; still it seems quite beyond the bounds of possibility, that the quantity of water so admitted, and with a rate of
flow so *' trifling," could be sufficient for the supply of the currents constantly setting to the southward, through the other two
0}knings into the Atlantic.

•of

—

\yo be continued.^

ikll.

On thejirst Principles of Music.
To Mr.

StR,

—HiVERY

lover of music

By A Correspoxdent.

Tilloch.

must derive great pleasure from

pursuing^ the chain of reasoning elioited by your very ingenious

correspondent

0;j the first Principles
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of Music,

anxious to apprize
that a very
that gentleman, as well as your musical readers,
made
plain and apparently correct illustration of his principles has

correspondent H. Upington, Esq.; and

I

feel

" The
appearance some time ago in a little publication called
Piano-Forte Pocket Companion," which professes to investigate the science and practice of music, not by drawing rules for
monochord,
vocal melody from the mathematical measures of the
or the mere' artificial arrangement of intervals as expressed by a
keved instrument, but by investigating the laws of melody, and
its

even harmony, from plain and simple facts connected, with the
prinvoice, the ear, and the mind, seeking in them for XhQ first
ciples

principles in the
of music, finding a counterpart of these
bodies, and applying them to

monochord and other sonorous
artificial imitative

instruments.

Mr. Upington, at page 40 of your Magazine for January last,
manner of transmission of
observes that, what the nature'
those particles may be, which, after being thrown off by the vi
bratingbodv, arrive at the ear, has not been hitherto discovered;
and yet that our organ of perception has been gifted by the
Creator with the faculty of comparing, through the medium of
the pethe ear, the relative magnitude or number, or perhaps

a

—

culiar

arrangement, of these particles, equally as the proportions
medium of the eye, appears too reason-

of a picture through the
able to dispute.

Most certainly; and Mr. Upington's difficulty is precisely that
which has hitherto puzzled all writers on nmsic. But that diffitheory
culty is done away bv the little work alluded to ; and a
offered, which, if
difficulty that

it is

correct, bids fair to explain every musical

has yet appeared in the science.

likely also to burst upon the science from a
drawn between the major and minor the
one being stated to be naturally an ascending;, and the other a
descending octave— a distinction which at once explains why the
requires flats and
artificial ascending diatonic minor octave
sharps which are rejected in descent.

Much

radical

light

seems

distinction

;

This distinction also seems capable of explaining

many

of the

repoints noticed by Mr. Upington ; whilst others, especially in
gard to the inte'rvals both in melody and harmony, are demonstrated to have their origin in the musical conformation of man
himself, and not in the artificial arrangement of the key-board.

Unus,

i:
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jin £ssa)/ on the Principles and Covstrvction of Military
Bridget, mid the Passage of Rivers in Mdiiary Operations,
Sir Howard Dodglas, Bart. Inspector-General of the
Royal Military College at Farnham.

By

JLhis

of very considerable importance to engineers.
informs us, that it was written several years ago, for
the Use of the senior department of the college over which he
presides; and upon his embarkation for foreign serviie in 1808,
it being left in one of the offices, to which it was sent, accompanied by a proposal for extending its utility, it became mislaid,
and was never afterwards recovered. Anxious to prevent its meeting the public eye hereafter, without reference to the purpose for
which it was designed, the author has now published it, with many
additions derived from his own active services since that period.
The long protracted, and strongly contested war which we
have lately carried on, has given our officers great experience in
ail military operations; and the present work n)av be considered
as the result of much attention to the practical part of the sub-

a

is

tt'ork

The author

not wholly confined to the hostile art; many
being equally applicable to agriculture, and the conveniences of rural life
and we should bail the appearance of
many other treatises of a similar nature from the same source,
possessing the result of an equal quantity of experience.
The continual motion of armies, and the frequent necessity
of crossing rivers of various sizes on short notices, render a ready
knowledge of this art ot the utmost importance to those who di-

ject.

Its utility is

parts of

it

:

movements. The safety of the troops, or the success
of an expedition, most connnonly depends on the celerity with

rect their

which bridges can be made, by means of such materials as thd
country affords.
There are many instances on record of whole
armies being destroyed, and large tracts of country desolated, for
Wantof iiiimediate communications across rivers. The advantages,
therefore, of a thorough acquaintance with the nature of those
materials which are generally emploved, and the best way of combining and using them, to engineers, and indeed to soldiers iu general, cannot but be evident.
To inform young officers who are
imacquaintedwith the construction of military bridges, and to refresh the memory of those who have previously learned and forgotten, is the object of this publication
and it cannot but be
pleasing to the country, to observe the author thus usefully occupied in those researches which so immediately concern the service
for which the young gentlemen under his care are destined; whilst
the influence which his rank commands, will tend strongly to indue*
:
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ducc them to follow his example, and store their minds with information, that some day may be of the greatest consequence to
the interest of their country.
The number of different ways in wliich bridges may be made
js very great, and the materials of which they may l)e formed very
numerous: therefore, by thus collecting together into one volume
go many resources, and arranging then^. in succession under various heads, the author appears to have adapted them for almost
all

the cases and

it

the situations that can occur in the usual

all

of an army. Its portat)le size, and the facility vvirh which

march

may

be referred to

service to those

who

when occasion demands, must render

it

of

are employed in defending the cause of their

country. All the best writers on the art of war, both among the
ancients and the moderns, have been searcl>ed for hints with which
to enrich

it;

and some

useful matter respecting the

mathematical

principles of hydrostatics, and the flowing of water, as well as the

theory of floating bodies in general, has been collected from the
most able writers. These auxiliaries, joined to the author's own
knowledge, derived from long and active service on the continent,
gender the work valuable, and well-worthy the attention of all
occasion to build these useful means of commuwar or peace.
It is divided into seven sections
The first treats on the principles and effects of the motion of water in rivers; on the figure
of their beds ; and on the formation and nature of their sinuosities.
It contains likewise the explanations and theorems that
are necessary for tlie further prosecution of the subject, extracted

those

who have

nication, whether for the purposes of
:

It
from the able writings of Gulielmini, du Buat, and Bossut.
concludes with some useful remarks respecting the choice of
places, and the best direction to take in fording rivers.
The second section contains the dimensions and weight of pontoons, accompanied by problems respecting the depth to which
they sink with a given weight, and the weight corresponding to
given immersions; also a table, showing these at sight. He then
gives the practical mode of forming pontoon bridges, and some
important hints, concerning the precautions necessary to betaken
to prevent their being injured by any thing floating down the
stream, by accident, or by design from the encmv. H he whole
is illustrated by real examples, collected from military uieuioirs,

own experience.
Section the third contains the mode of making bridges, either
of boats collected on the rivers, near the seat of war, or of portable bateaux, made expressly for the purpose; together with in-,
stances of the use of light bateaux and row-boats in the passage
©f the Limat and the Linth in 1799, and of the Khine in 1800.
The fourth section contains the theory and practice of flying

or the result of the author's

U

3
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bridges with about twenty pages of good practical observations
on forcing the passage of rivers.

The

fifth

section contains the

method of making bridges on

on casks, on air-tight cases, and on inflated skins.
The different cliapters are interspersed with a variety of theorems

rafts of timber,

and

details, of considerable use in practice.

The

sixth section describes the construction of carriage-bridges

and rope-bridges.

In this is given Colonel Sturgeon's celebrated
rope-bridge across the broken arch of the bridge of Alcantara,
which appears to have been a very complete one.
The last or seventh section contains the construction of bridges

on

on

on

and other principles of carpenan account of a wooden arch of 250
feet span, across Portsmouth-river in North America, which may
serve as a good pattern, when the beams that can be obtained in
the country are short, or when portable pieces of no great length
are carried with the armv. It appears rather too complicated for
hasty military purposes; but may be advantageously applied as a
permanent bridge over a river of no great width. Its construction affords good hints to builders in general. The chapter concludes with practical modes of passing small rivers by felling trees
across them in such directions, that they may combine with each
other in forming a communication.
A tolerably copious index is subjoined ; and the plates, which
are thirteen in number, are well engraved, and illustrative.
To an experienced engineer, many other expedients and methods
will occur,besides those which he meets with on perusing this little
work; but, probably, the author thought with good reason, that
they would have increased the size beyond portability, and the expense beyond the reach of general purchasers. The plan and execution of the book is however good, and may be easily improved
and extended, if the public should require other editions, of which
there is little doubt when it becomes sufficiently known.
trestles;

try.

Among

piles;

the latter,

trusses,

is

Chemical Amusement, comprising a Series of curious and instructive Experiments in Chemistry , which are easily performed and unattended by Danger; the third Edition with
Plates, and considerably enlarged.
By Fredrick Accum,
Operative Chemist, Lecturer on Practical Chemistry, on
Mineralogy, M.R.LA. F.L.S. M.A.S. R.S.J. Berlin, ^c.

This work, of which a third edition has appeared, has been
written with a view to blend chemical science with rational
amusement. To the student it may serve as a very useful manual
for performing a variety of curious and instructive experiments,
well calculated for illustrating at a cheap rate,

wanner, the most striking

and

in a pleasing

facts the science of chemistry has to
offer.

'

—
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Royal Society.

perspicuous man^
Is written in a concise nnd
knowledge of mere facts docs not constitute a
each individual
science, the author has added his rationale to
young
experiment, so as to interest the mind, and to enable the
and their
chemist to contemplate the phsenomena with advantage,

offer.

The

But

ner.

treatise

as the

All the experiments are well seand consequence.
and well calculated to unfold the wonderful changes which
upon each
various bodies are susceptible of in their mutual action
others, cannot
-other. The following experiments, among many
friendly circle unacfail to diffuse mirth and surprise through a
To cause ivater to bod by the
quainted with chemical science.
application, of
application of cold, and to cause it to boil by the
the contact of
heat, p. \.—To set a combustible body on fire by
same body
cold ivater, p. \A.—Heat and cold produced by the
Thn^e
same thine and at the same temperature, p. 29.

relation
lected,

at the
metals, when brought into contact with each other, take fire
spontaneously, p. i^.— Illustration of the art of calico printing,
p, 253.
Of soap boiling, p. 'liVO.— Of bkachtng, 262, &c.
of the work are executed with great neatness and
plates
The
apparatus for
fidelity; they exhibit the most essential chemical
the
carrying on experiments in the small way ; and the whole of
work is singularly well adapted to answer the purpose for vvhich
science with rational
it is intended, namely; to blend chemical

—

amusement.
Whittle and Laurie have announced the publication, m two
tlie coasts of
parts, of a general description of, and directions for,
Janeiro and
Brazil, from Maranham in the north, to Rio de
Santos in the south ; accompanied with three large and elegant
Lieut.
charts of the coast and harbours, from the surveys of
Hewett, R.N. and others; and in which, from original observadirections
tions, the enormous errors of all preceding charts and
for these coasts

have been obviated.

essay on a species of mosaic pavement, formed of rightcalcuangled triangles of different colours ; with the method of
illustrated by a series
lating the number of their combinations
By N. J. Larkin.
of engravings.
The first volume of the Transactions of the Royal Geological
publication
Society of Cornwall, will, it is expected, be ready for
in the course of Mav.

An

:

LIV. Proceedings of Learned

Societies.

ROYAL SOCIETY.
April 23.

A PAPER was

on the Parallax of

read by Mr. Pond, Astronomer Royal,
in which he states the result
of
U4

Alpha Jquila,

2

Royal
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Inslitule of France.

of his observations to
Brinckley.

differ

— Coal Gas.

considerably

from those of Dr,

A

communication from Dr. Granville to Sir Everard Home,
of a singular Case of Malformation of the Uterus, was also read.
Part of a paper from Dr. A. Ure, On tl.e Elastic Force of Vapour, communicated by Dr. WoUaston, was read, and the concluBion deferred till next meeting.
April 30.
The remainder of Dr. lire's paper was read.

ROYAI, INSTITUTE OF FRANCE.
April 24th. The Annual Public Sitting of the Four Academies
took place this day.
M. De Rossel, President of the Academv of Sciences, presided.
M. Biot, of the Royal Academy of Sciences, read a notice upon
the operations undertaken for determining the Figure of the

Earth, in the course of which he took marked notice of the eminent exertions which Sir Joseph Banks, " the Nestor of the
learuoil world," has made for the promotion of this object of
philosophical inquiry.
Quatremere de Quincy, perpetual Secretary of the Academy of Fine Arts, read a dissertation on the elementary principle
of imitation in the fine arts, and the primary cause of the pleasure which they afford us. The theory he maintained is not newj
he wished to demonstrate that the design of the fine arts, like the
belles lettres, is not to reproduce the objects of nature, but to reproduce some one of the affinities which exist among these ob-

M

jects.

M. Abel Remusat, of the Academy of Inscriptions and Belles
Lettres, read an article on the wandering nations of Upper Asia,
work entitled Recherchcs sur les Lanoues Tar^
The most original observation for which it was distin-

extracted from a
tares.

guished is, that the Goths originally issued from Tartary ; in proof
of which he affirms, that near Mount Altai inscriptions have been
found in Runic characters similar to those of Scandinavia.

LV.

Intelligence

IMPROVEMENT

IN

and Miscellaneous Articles.

THE PURIFICATION OF

COAI,-GAS.

At

is sufficiently known, that the production of carburetted hydrogen obtained from coal, and its fitness for the purpose of illumination, varies much according to the circumstances undervvhich
the gas is obtained, and the means em|)loyed for purifying it. To
deprive coal-gas of that, portion of sulphuretted hydrogen, with
which it is always more or less Qontamiiiated;, it has hitherto been

made

Waier Spouts.

made

to act

on quicklime, either

in a dry state, or

313
combined with

water in particular vessels, so constructed as to bring a large surface of the lime into contact with the gas.
This method must
naturally be very imperfect, on account of the feeble action of
sulphuretted hydrogen upon lime.
In proof of this statement,
the gas supplied to this metropolis, need only be examined in the
following manner.
Collect a four-ounce phial full of the gas, in
a wash-hand bason, or other vessel full of water, in the usual
manner, and then plunge into it a slip of paper moistened with
a solution of nitrate of silver, or super-acetate of lead. The paper
will instantly acquire a brown colour.

A new method of getting rid of the sulphuretted hydrogen gas
has been lately resorted to with success ; and the facility, cheapness, and expedition with which this process may be employed in
the large way, give reason to believe that it will be highly beneficial to the manufacturer of coal-gas in general. The process consists in passing crude coal-gas, as it is disengaged from coal,
through a heated iron cylinder, or other vessel, containing fragments of metallic iron, (the waste clippings of tinned iron will do
very well) or any oxide of iron at a minimum of oxidation j for
example, clay iron-stone, so disposed as to present as large a
surface as possible
by this means the sulphuretted hydrogen becomes decomposed by the metallic iron, and the gas is obtained
in a pure state.
This iron, if in a state of a metal, acquires by
this process a crystalline structure, and affords abundance of sulphuretted hydrogen by the affusion of dilute sulphuric or muriatic
acid, a proof that it is converted into a sulphuret ;
a quantity of
sulphuric and sulphureous aeid is likewise collected at the extremity of the vessel. The gas thus treated affords no disagreeable
odour during combustion, and its purity is attested by its not acting upon the solutions of lead, silver, or any of the white metals.
:

—

WATER-spoirrs.

The

following observations of Capt. Thomas Lynn, commander
of the E. I. Company's ship Barkworth, afford a striking corro-

boration of the statement of the ingenious writer in our last number, Mr. J.H. viz. that the particles of water ascend upward from
the sea, in the phaenomenon called a water-spout.

"Barkworth, Dec. 11, 1816, in lat. 4" N. long. 129^ E. (having passed through the Siao channel yesterday) at 1 1 A.M. the
officer of the watch, Mr. Dudman, came down and informed mo
there had been a whale hloivin^ close to the ship for several minutes, and that

it was continuing to do so.
I then, from curiowent upon deck, and was surprised to find it was the vortex
of a water-spout, within one hundred yards of the ship, on the
windward quarter
ordered a gun to be got ready, hy which

sity,

:

—

time

..

SI4 Steam-Engines.— Pil'alUe.-^Selenium.—MagJielic Needle.
time it had passed under the stern, within thirty yards of the ship,which afforded us an excellent opportunity of observing this won-*
derful phzenomenon.
*' The space it occupied upon the sea was
apparently about
thirty feet in circumference, and the water so much agitated in
the centre, as to be quite frothy, ascendivg in a spiral form in
visible par,ticles like rain, and making a rushing noise about as
loud as the blowing of a whale continued, and communicating
with a spout* depending from a black cloud over head, gradually
passing to leeward, and disappearing about a mile oiF."

STEAM ENGINES IN CORNWALL.

From

Messrs. Leans' Report for March 1818, it appears that
during that month, the following was the work performed by
the engines reported with each bushel of coals.
Vounds of water

25 common engines averaged
VVoolf 's at Wheal Vor
.
Ditto
Ditto

Wh. Abraham
ditto

..

Dalcouth engine

Wheal Abraham

ditto

United Mines engine
Treskirby ditto
..

Wheal Chance

..
..

..
..

ditto

.

PETALITE.

M. Ardvison,

Load per square
inch in cylinder.

21,898,644

various.

29,5 11,211

17-2 lib.
16-8
5-45
10-5

30,445,224
26,978,054
40,499,113
35,715,298
31,427,373
41,867,601
33,594,548

.

..

..

lifted

high with each bushel.

'IJ'vot

109
13-6
10-6
8-9

— SELENIUM.

Berzelins, has discovered a new
known to mineralogists by the name of petaliie.
The experiments have been
is named lithion.
assistant to

alkali, in

a stone

The new

alkali

M.

repeated and confirmed by Vauquelin.
Berzelius has also discovered a new metal in sulphur, to which he has given the natjie
of selenium.
As it occurs only in the proportion of 13 grains
in 500 lbs. it is not surprising it should hitherto have escaped the
notice of chemists.
This new metal has not yet been obtained
in France,

MAGNETIC NEEDLE.
In the meeting of the Royal Society of Sciences at Copenhagen,
on the 27th of March, Chevalier Vlengel read an essay contain-

ing observations on the magnetic needle, from which
probable, that its western variation has already been at

it

seems

its

max-

imum.
* We could not perceive the communication with the spout, the particles
teing too minute for the eye to discern much above the sea, but we had
no doubt of the fact.
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knight, commonly called Lord
a manufacture of lamps for streets which effectuate
and regulate the combustion of a certain purified essential oil or
spirit obtained from different ligneous, carbonaceous, or bituminous substances usually called spirit of tar, or oil of tar ; and
also working or making a manufacture being an arrangement or
arrangements of parts of lamps, whereby all other lamps in which
flame is inclosed as in street-lamps within glass vessels or cases,
capable of transmitting light and protecting the flame from the
wind and weather, are adapted to the production of a clear light
by the combustion or decomposition of the said purified oil or
spirit therein, and the use of the said purified essential oil or
Allowed 6 montRs to
spirit in such lamps.
Sth April 1818.

To

Sir

Cochrane,

Thomas Cochrane,
for

—

—

enroll.

To John James Alexander M'Carthy, of No. 4, Spring Garden, Westminster, in the county of Middlesex, gentleman, for
his method or methods of applying granite or other material in
the making, constructing, or forming pavements, pitching, and
Sth April.
covering for streets, roads, ways, and places.

—

—

months.
To William Annesley, of Belfast, architect, for certain improvements in the constructing ships, boats, and other vessels.
Sth April.
6 months.
To William Hopkinson, of High Holborn, in the county of
Middlesex, coach-maker, for his machine or apparatus to prevent the wheels of waggons, carts, coaches, and all other carriages from coming off by accident, and which he intends to denominate or call a Wheel-detainer. Sth April. 2 months.
To George Whitham, of iSheffield, manufacturer of spindles,
for his machinery for grinding, glazing, and dressing small cotton
and woollen spindles, for spinning on jenney bills and mull and
2 months.
other kinds of machine for fine work.
Sth April.
To William Booth, of Eckington, in the county of Derby,
turner in wood, for his method or process of making by a certain
machine or machines, wooden clogs for pattens, wooden clogs
or soles for shoes, and a description of wooden clogs commonly
called or known bv the name of the Devonshire clogs, or by whatsoever other name or names, description or descriptions the same
several clogs or soles are commonly called, known, described, or
distinguished.
8th April.
2 months.
To William Church, late of the New Coffee-House, Sweeting's
Alley, Cornhill, in the city of London, but now of Clifton-street,
Finsbury-square, in the county of Middlesex, gent., for his improvements in the steam-engine. Sth April.
4 months.

—

—

—

—

—

—

—

—

—

To
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To

— New Comet.

Robert Clayton, of Nelson-street,

in the

county of

Dubim,

method of depositing or inserting certain metals o>
a mixture of metals in wood, ivory, bone, horn, paper, and pottery ware, whereby the old and tedious process of iuiuving uiav
be superseded, and the same eflFects be permanently produced iu
a shorter time and at a less expense than by any other process
artist, for his

now

in use.

— 16th

April.

— 6 months.

;

317

Meteorology.

Meleorologkal Journal kept at IValthamstow, Essex, from
March 15 to April \o, 18 IS.
[Usually between the Hours of Seven and Nine A.M. and tlie Thermometer
(a second lime) between Twlve and One P.M.]

Date. Therm. Baroni. Wind.

\5

SE.

— Some

first

windy day}
P.M.; rainy and windy. Moon

slight showers; gray

rain after 4

quarter.

W — NVV.—Clear, and cumuli; some showers

;

wind and sun cumuli and nimbus evening
bright star and moon-light, and light cumuli.
NW. Clear; cirrostratus, and wind; cloudy
and witidv ; some slight showers ; light, but
;

;

—

cloudy.

— Cray and some wind
SW. — Gray morn; some

S.

;

a gray windy day;

light, but cloudy.

slight

showers; a

gray day; cloudy and windy.

W— NW. — Showers
9 A.M.;

fine

and wind

day; windy;

;

sunshine at

moon- and

star-

light.

SW.

—

White frost, and clear; very fine day;
some showers and sun ; clear moon-light.
Storms of rain and
hail, and wind ; great showers and sun
night rain and wind.
Full moon.
SW
NW. —- Violent rain and wind J

SW—NW—W—NW.—

—W—

elm trees torn up by the roots by the
storm;] shower? and sun; moon-light.
SW. Cloudy; sun and wind ; a storm at
fine day; bright star-light.
1 P.M. ;
[hirge

—

SW — NW. — Clear,

and cirrostraius; great
and cumuli; wind
and showers; star-light and windy; frost in
the night; and then rain and wind.
NW.—Very rainy till after 3 P.M.;
after 3, showery
cloudy windy night.
NW. Sim and wind; fine day; some slight
rain in the night; clear

SE— NE—

;

—
SW — — Calm and hazy;
day; cloudy.
SE — S. — Clear; cirrostraius, and wind;
hoil

star-light.

;

S.

fine

fine

gray day; star-iight, and

windy.

Moon

last quarter.

E — W.

— Clear, and

cirrostraius ; calm; .fine

day; star-light.

March

— —
31S

Meleorotogjj.

Date. Therm. Barom. Wind.

March
31

3S

30-30

N—NE.— C/rro5<ra/«,.-

sun, aiid wind

;

c?^-

muli, and wind; fine day; star-light.

Jp
NE.

— Sun

and wind ; very fine day; clear
and windy.
NE. Clear, and cirroslratus ; fine day sun
and wind dark night early; then star-light,
and aurora borealis.
NE. Windy and cloudy, and very cold; fine
star-liglit

—

;

;

—

day; dark night.
N: NE
SE.
Sunshine;

—

—

—

very fine dayj

clear star-light.

SE. Cirrostralus; white frost early; calm,
and thick ice; very fine day; dark night.
Full moon.
Small rain till near 9 A.M.; fine
day; stormy wind; a cloudy dark night.
SE E SW. Rain and wind; very rainy
day, and but little wind; at night violent rain.
SW S. Cirrostrutus, and gleams of sun j
clouds, sun, and wind ; rain after 1 P.M. till
about 5 P.M. ; night cloudy and windy.
NS. Showers, and some sun ; fine day;
windy, and moon-light.
SE. Rain ; very rainy day; dark and vnndy.

SW—NW.—

— —
—

—
—
S — N. — Sun

—

and cumuli; sunshine; slight
stormy; wind, and
;

rain; very rainy after
very dark.

N — NW. — Sun

and wind

sun, clouds, and wind
clear night.
S.

— Hazy and white

;

frost

cirrostralus; cloudy

;

clear sky ;
; and
some hail storms j
fine

day; sun and

and windy.

Moon first

quarter.

E — SE.

— Fine

morn ;

clouds and gleams of
fine halo round the
moon, slightly tinged with red ; bright moonlight till near 10 P.M.
E. Fine morn; clear and cumuli; a very
fine day; bright moon-light.
sun, from 8

P.M.; a

—

Errata in last month's Phil. Mag.,—for 29-90, read 28-90;
Sth March, for moon first quarter 13th March, read moon first
quarter 15th March,
METBORO^-
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.
[The

time'

of observation, unless otherwise stated,

Thermometer.

is

at 1

P.M.]

Baro- State of the Weather and Modificatian
of the Clouds.
meter.

DAYS
46444651-

29-47
29*54
29-86
30-06
29-97
29-90
29*84

Rain
Cloudy

Fair

43*

29-68
29-39
29-73
29-58

3S4348-

29*51 Rain
30-25 Fine
3043 Ditto

49504545'
4744475041-

30-39
30-36
30-50
30-47
30-52
30-57
30-49

Mar. 13

8

16
17

9
10

1

]1

19
21

12
13
14

22

full

23
24

16

38-

17
18

46-5

19.

20

25
26
27

52-5
5045-

41-5

20

28 21
29 22
30 23
31 24
April 1 25
2 26
3 27
4 28
5

new

6

1

7

—blows hard
— and

Rain
Fair

rain

hail in the evening

Fine

Cloudy
Ditto
Ditto
Ditto
Ditto
Ditto
Fine

45-

424350*
51*

30-11 Ditto
frost and hail in theJnom[ing
30-09 Fine
29-85 Cloudy

54-

6

Cloudy

29-31
29-83
29-51
29-35
29-63

58-

2
3
4
5

Ditto
Ditto
Ditto
Fine

Rain
Ditto

Cloudy

— rain A.M.

Ditto

Rain
29*40 Cloudy

—

of rain fallen has been very §veat, though the number of
comparatively Mnall.

The quantky
rainy day*

is

METEOBO-
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METEOROLOGICAL TABL^,

Br Mr. Carv, of the Strand,
For Jprily 1818.

I

[
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LVl.

Orator,

the Question

—
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]

Whether Music

is

necessary to the

Extent, and how ynost readily attainable P"

to U'hat

By Henry

'•

Upjngton, Esq,
[Continued from

To Mr.

— ^J\1y former

p. ISG.]

Tilloch.
Blah's Hill, Coik, April 12, 1818.

-.

which has been published
March, were almost exclusively confined to
a cursory survey of harmony, and tlie particular analysis of cur

|SiR,

in your

Magazine

modern

intervals.

letters, the last of

for

To

these letters occasional reference

may

perhaps be requisite ; but in themselves they are obviously insufficient for any final deduction with regard to our oratorical
question.
They merely point out what very few persons could
have supposed
the superiority of the fourth, as well as the excellent proportions of the minor 3d and minor 6th ; and indicate
the apparent danger of cultivating harmony, when dignity, which
is decidedly hostile to every species of jingle, shall become the
object of the speaker.
In place therefore of obtruding any premature and perhaps ill-founded opinions upon the public, I have
considered it an indispensable task to analyse the genius of our
speech itself, as connected with tone, time, and forte; proceeding with all the necessary caution of a careful experimenter;—
first, by calling to my assistance the most discriminating ear of
all my acquaintance
and secondly, by selecting an eligible person as the subject for investigation.
Awars of the almost insurmountable difficulty of measuring
the intervals of speech ; and determined that no favourite theory
whatevershould influence mv judgement,! availed myself the more
readily of the abilities of my musical friend
having previously
ascertained the accuracy of his ear by a satisfactory test*.

—

—

;

—

• Experiment. I divided the scale of my 30-inch monochord, described
your Magazine for November, agreeably to the various intervals of our
octave, as found on our piano-fortes
that is
taking the open wire as the
fundamental, 1 marked across the surface of the board, a certain number of
lines, every one of which exactly corresponded with every semitone between that fundamental and the centre of the wire or octave. In this operation I was merely guiiled by the ear of my associate, strictly conforming
to those distances which he considered perfect.
Now, having interposed a
screen between him and the monochord, I struck the open string or wire
for half a dozen times, more or less as he deemed expedient v>hen promptly
introducing the bridge ut any previous line I thought proper, I sounded
that interval, which he never failed to recognise and what is more, whenever I committed an error by placing the bridge even one quarter of an
inch short of, or beyond the destined mark (which I frequently did, to try
liirn), he was equally certain whether that interval was too sharp or too flat,
although its deviation from accuracy could oot have exceeded the one-fifth
ef a semitone.
ill

;

—

;

:

Vol.

.5

1

.

No. 2\ I

.

May

1818.

X
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prepared for my intended scrutiny, I
directed my endeavours towards the obtaining of a suitable
speaker:
and with all due deference to the several provincial habits of our English, Scotch, and Irish countrymen, the intonation
of the well-educated London gentleman habituated from infancy
to the higher circles, has always appeared, in mv estimation, so
decidediy superior
that he, and he only, who in his delivery approximated most closely to that character, could interest my at^

Being thus

siiiliciently

—

—

tention.

—

A gentleman just suited to my purpose whose
was extremely distinct
whose' modulation was
agreeable,
and yet, who neither could sing in tune, nor play
upon any instrument, entered fully into my views; and consented
I

succeeded.

—

articulation

—

not only to the examination of

his ordinary

language, but also to
I should

become the subject of any course of experiments that
deem it necessary to pursue.
Examination of his ordinary Language,
OF SOUND.

Observation 1.
Two species of sounds or syllables were manifest
the sonorous and obtuse ; the latter, in ratio to the former, as perhaps about one to four. The sonorous syllables were
obviously of the musical class, and could be sufficiently estimated
to form a competent idea of their situation on the scale
on the
contrary, the obtuse syllables were altogether immeasurable, until
persevering practice overcame the obstacle.
Remarks. The whole of our particles, viz. a, the, of, to, &:e.
were almost at all times (in the flow of conversation) of the obtuse or non-sonorous order; as also, rather frequently, a considerable number of more independent monosyllables, viz. at, hut,
get, met, &c., together with a variety of commencing, intermediate, and terminating syllables of dissyllables, trisyllables, and
polysyllables, as ob in obtain, suf'm sufficient, per in perfection,
der in consider, con in convenienty col in recollect, lerable in to-

—

:

lerable,

&c. &c.

—

J

may indeed

be alleged, without hesitation, that every sylwhose vowel is indistinctly uttered, opposes a decided obstacle to mensuration.
Hence the necessity, in graceful and
melodious delivery, of expressing those vocal elements with all
the clearness and euphony of which, consistently with the decorous usages of speech, our language is susceptible ; a practice
highly estolled by iMilton in his letter to Hartlib, ou Education.
It

lable

OF TONE.
Observation 3.

The

musical iatonations or uotes ^verc almost
wholly

—
to

what Extent, and how most readily attainable P"
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—

the
wholly of that description cnWed fixed tones or monotones,
f/irfe, or variation of tone on the same syllable, being very seldom

employed.

The

voivel caWed

"

lo7ig

i"

(or perhaps

more pro-

ordinary character, if prolonged
it will terminate in ee,) must be considered an exception to this
general observation
this letter appearing, at all times, to terminate somewhat higher than it began *. The latter character
perly triphthong, for besides

its

;

indeed, viz. that of terminating higher than the commencement,
is equally applicable to almost every other slide that was ex-

—

;
the opposite character or downward slide being
scarcely ever affected during the course of this investigation, ex-

pressed

cept in a few instances where the vowel or diphthong u became
the terminating syllable of a period, as in you, news, refuse, &c.
No circumjiex-'y whatever was observable.
Remarks. Dr. Burney in his " History of Music," with every
appearance of «orrectness observes, that it is extremely difficult
to preserve a slide, when speaking to any person at a considerable distance; and that on such occasions we naturally use our
efforts to express ourselves

his

"

mjixed

Institutes of the Orator,"

tones.

Quintii.ian too, in
similar remark;

makes a nearly

he positively asserting that the command of our inflexions is lost
upon the higher keys ];.
Some modern theorists, however, would insist thai fixed tones
are the peculiar characteristics of song; and that a series of
speaking sounds cannot be accomplished but through the agency
o£ slides.
A Mr. Steele (I believe of London), the author of a work
intitled " Prosodia Rationalis," but deserving rather the appellation of " Prosody run mad," was the origin of this egregious
absurdity, which he deduced or rather fancied to have deduced

from a very obscure passage of Dionysius

Thrax:

— But of

this

hereafter.

The

reality

is,

that slides must be considered as graces, and

May we not thus account for the well-known difficiilty of singing this
triphthong in perfect tune ?
t Dwelling on the base of an upward, or on the summit of a downward
slide will he taken by the grosser ear for two species of the circuniHex.
errors into wliirh
for
Thus,
may be taken for \y' , and
I am persuaded that our giammarians have constantly fallen, when speaking of the Scottish and other intonations.
See Sheridan, IValker, &c.
This deception is principally attributable to the management of the ictus.
X Is it necessary to observe, that in calling to a distant object, we are
compelled by necessity to the adoption of the higher keys or pitch? I iiave
met with some professional musicians who imagined the reverse, until acMad they reflected on
tual experiment convinced them of their mistake.
the wide diiTerence, both in loudness and acutencss, between the. braced
*

"^

,^

/\

:

—

and unbraced drwn, the question

liad

X

been instantly resolved.

2

oftentimes

:

.

324

" Whether Music

is

necessary to the Orator,

—

oftentimes peculi;irly expressive ones, with which every language
may, and ought to be, occasionally adorned but as a proof that
they are not actually indispensable for the constitution of speech,
:

in opposition to song,

I shall proceed to experiment, by s«tting
the following sentence in fixed tones or mouotones ; and this
too without any deviation from the ordinary intervals of our mu-

sical scale.

[I

Experimevt.
would recommend to the amateur to defer the execution of
this passage.
By reading a little onward, he will find some
necessary hints.]

--ftt:

May

the Aloiiarchs ot iMij^luiid evtr cultivute

tlie

l,,ip^uK rs

i>t

man.

Thus it would appear, that the essence of speech is dependent on the series of sounds, not on the individual character of
those sounds with regard to slides or monotones
and consequently that by the modification of the series, speech may be
converted ii.to song, or song into speech, at the pleasure of the
composer*
Preparatory to the execution of this passage, it v\'ill be necessary to offer some observations even to the intelligent amateur
for, strange as it is, among the various musical gentlemen to
whom I have shown it, not more than two or three have been
able to perform it, until the following indispensable requisites were
:

laid before

them.

Requisites for the Execution of the Experiment

Of Tone.

—

Agreeably to Italian phrase (for which I am
indebted to Dr. Burney) this passage must not be vocalized, but
syllabized: the meaning of which is, that the motith must not
be unduly opened, nor must the larynx be almost solely occupied
as in song ; but that every organ be preserved, and engaged in
that exact position in which it would be necessarily placed, were
every syllable to be uttered in the ordinary way of language.
Tims will be obtained that peculiar modification of sound which
is the characteristic of speech.
2. Of Time.
Every idea of musical time, or musical pause*
called rests, must be relinquished
forgotten: neither should
any syllable whatever be contracted within, or extended beyond
its usual dimensions in speech.
Also,
A sufficient duration must be allotted to every consonant; by
no means sufFedng the whole period of enunciation to be al1.

—

—

most

to

what Extent, and how most readily attainable ?"

most exclusively consumed by the vowel,

as in

825

song*; which,

the general practice.
Without this necessary precaution, the closing syllable in particular, viz. ''man," whose vowel is exceedingly short, will have

especially with the inarticulate singer,

a most unnatural
3. Of Forte.

effect.

— The sentence

delivered, as a public toast, for

should be rather energetically
example ; and sufficiently loud

imaginary room. The due emphasis
to every emphatic and unemwhile the genius of song which so frequently

to be heard throughout
too,

is

tiie

and no more, should be given

phstic syllable

deranges

;

this habitual order,

These premises being

—nothing

fully

must be studiously avoided.
understood and carefully attended,

further remains than merelv to suggest to the experi-

if, after giving every vowel its legitimate soimd, and
expressing every syllable without a jerk, should still the minutest
vestige of sing-so?ig be discoverable ;
the substitution, in such
instance, of a fixed quarter tone higher or lower, or some other
unacknowledged interval, in place of the existing character, will

Rienter, that

—

effectually re'move
,

To

it.

who would feel desirous of trying
who may consider the execution of so many

the musical gentleman

the experiment, but
solitarv

and independent

intervals (for they are

sociated, and governed by a key-note,

by no means as-

as in song) too trouble-

some

a task, I would recommend the playing of this little passage on the piano, and accompanying it with his voice in the
then setting aside the instrument, let him
best manner he can
endeavour to speak the passage without ever reflecting on the
necessary notes ; and he will be certain not only to express it in
fixed tones or monotones, but likewise so very closely to the
cctual intervals, as will enable him to form a sufficiently just opinion of the subject.
Now, after all this lengthened discussion, lest any objection
should arise in the mind of my intelligent reader, with respect to
the unvaried range of notes, or repeats, which two or three times
may appear within this sentence ; or that he should wish for an
:

•

it not upon this principle thp.t the stammerer can sing with more fathan speak ? And, to cure his impediment, should lie not, for some
time, he exercised in the opposite extreme; extending as much as possible,
every prolongable consonant, and proportionably contracting every vowel ?
It is true, that by so doing he will incur the danger of cacophony, to which
the over-extension of/, m, r, s, and other disagreeable consonants wijl sub»
iect him: but, this habit can afterwards be abandoned.
Having thus touched on the stammerer, will it be too digressive to observe, that changing his associations, with regard to time, may also prove
J)eneficial ?
Let this time be of whatever species it may, it should be simple and slow; nor should the unfortunate person be suffered to protract his
rure by hurrying over any of his consonants, for the despicable purpose of

Is

cility

fro'.vdinjj

them

witjiin a lar.

X3

opinion
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opinion as to the probable number of slides with which it may
be adorned* I shall hazard a few more, though perhaps unnecessary remarks, and terminate my letter.
First then, as to the range of notes or repeats,
I would request him to consider that, having a different object in view, I
did not, by any means, attempt that variety of intervals which
very musical speakers may possiblv introduce
and yet I can
hardly persuade invself that even the present intervals deserve,
when applied to language, the epithet " unvaried\," especially
when I compare them with one of the boldest and most expressive recitative compositions of the immortal Handkl.
We are indebted to Dr. Burney for a copy of this production,

—

—

:

taken from the last act of the Oratorio of Athalia.
He considers it a master- piece, in which the genius of English speech is
wonderfully preserved.
It commences witli " But as the young
Barbarian I caress' d," and terminates \\\i\\'-^ I fainted and I

fellThe music runs

thus

:

Recitative.

But

as

tlie vuiiiig

taint - eu,

Of

bar

-

ha - nan,

(S:c.

aiiL

—

passage the variations of interval require no combut with regard to the slides (which in regular music are
throughout the four lines from which
represented by slurs)
the above words are extracted, not a single instance of any such
can be found, except in the solitary case of " foinled " or rather
Such was the conception of Handel.
'^'foint."
In speech, however, as I should imagine, these graces, byway
of compensation for its comparatively unnmsica! character, may
be less sparingly employed. Our short vowels, it is true, when

ment

this

:

;

*

It will

" Eng"

—

if my subsequent reasoniiifj be well foiuided, that
hy somewhat extending the vowel, is the only admismost undoubtedly, an upward one) within the passage.
a material diiTereuce between "unvaried" and" unmvsical."

be seen,

in Enghind,"

sible slide, (and

tltat,

There is
Speech is not very much
-f-

inferior, vnvuriety, to the sim])lei' k^nds of recitaalthough lesa imisicul
its intervals.
Recitative too, is governed by
a key; speech by none.
Regular //?««, likewise, to a considerable extent,
is gi'antcd to recitative
while, to speech, even this privilege is denied.

m

tive,

.

legitimately
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admit them * and, therefore,
in the previous example, if the word ^'Ja'mted" which Handel
has adopted for the slide, be chosen ; the first syllable, as being
long and emphatic, should claim, no doubt, the prerogative.
To conclude In speaking this passage, if my judgement be

-legitimately sounded, will hardly

;

:

the ha in barbarian is nevertheless the only syllable,
within the quoted portion, susceptible of a slide, and thai too an
vpward one ; wiiich gives the speaker, on all such occasions, a
correct,

—

suitable command
whereas the very reverse must
whenever the downward ^\\<1q is attempted from wliich
;

:

hap])e!i
I

would

expression's sake, the downward
.slide be effected on "faintly" the voice of the speaker will be
naturally infer,

that

for

if,

dangerouslv precipitated, and the succeeding syllable '^ ed" be
rendered very nearly, if not wholly, inaudible.
Such are the fatal effects of sinking through the scale, during
the enunciation of any syllable
and therefore the resistance of
this practice, or judicious susteniatum of the voice, cannot, in
my opinion, be too strongly recommended to the orator; for on
this sustentation, as the intelligent have uniformly observed, the
:

majesty of every language must depend.
[To be continued.]
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To Mr.

Dear

Sir,

and Leven

in

By

Tilloch.

— 1 rhmember mentioning

rious coincidence in the
in Fife,

Loch Lomond.

Inglis, Esq.

names of

you long ago, a cuupon the rivers Leven

to

places

Dumbartonshire.

In both counties their

are derived from the Gaelic, and descriptive, of their local
appearance and situation but however the rivers and lakes may

names

:

coincide in name and other circumstances, in their present and
former geological position there is a prominent change.
The lake in Dumbartons,bire is now elevated twenty-two feet
above its ancient level, which is an exception to the general fact

—

that lakes, by the impetuosity of their discharging streams,

process of time wear down' their channels till they lower
themselves to the level of some opposing rock, or finally, to the
level of the sea, laying their forn)er beds dry, or leaving marshes
It appears perfectly evident, that the waves of
in their place.
that
the Clyde have once beat against the bottom of Dunibuck,
the delightful road, after passing westward by Dunglass Castle,
along the base of the impending rocks, and the space between
in

—

•

From the veiy great difficulty of execution, as

f In speech, a

well sustained tlipi'mnendu

X

4

well as contemptible effect,
expressive.

is sufficiently

that
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that and tlie Clyde, has been formed by the debris from the elevations on the north, and the alhivial deposits tVoin the river on
the south
that the tide at a former period has flown to the
head of Loch Lomond, as it now does to that of Loch Long and
;

Gair Locli; and that at that period Dumbarton Castle must have
been surrounded and standing in deep water, rearing its basaltic
mass above the circumambient element, like the Bass or Isla;
that the flat ground round the castle, that on which Dumbarton
now stands, with all the low grounds east of the Leven, extending from Dumbuck to Stonefteld, with the crofts of Dalquhurn,
Cordale Dillychyp, Bonhill, &c. with all the lower grounds round
that part of the lake where the Leven escapes from its bosom,
debouching towards the sea, owe their present elevation above
the Clyde, to tlie stones, gravel, and other alluvial matter brought
down and deposited by the river Endrick, which discharges itself
into the mouth of the present loch.
So long as the abyss of the
lake continued to receive the deposits of the Endrick, no alteration could take place on the surface of its waters which must
have then extended in one sheet of beautiful expanse, from the
Clyde to the head of the present lake, and from Dumbiuk on the
east, to the head-land on the west of Dumbarton bridge.
But
after tbe accumulated matter from the Endrick rose to the el§;-

—

;

vation of the high water level, the lake getting brimful! every
flood tide, there would then, as far as the slender state of the
primitive but increasing barrier could oppose resistance to the
weight and pressure of the collected waters, be a torrent occasioned at every ebb, which would carry along with it the mud,
clay, sand, gravel and stones, till the succeeding tide catching
the waters of the Leven like a thief loaded with the spoils of the

Endrick in its progress round the south head-land, would throw
the Leven with its alluvial treasures on the opposite shore, where
its stream would be impeded by the hill of Dumbuck
and in
rounding westward to join the Clyde, the castle rock would oppose its stately resistance, to prevent the robbery and stilling th^
waters, or give time for the lighter alluvials to deposit and settle
down; so that the first formation of alluvial soil must have been
in that water.
The continual gatherings, the wreck of other
soils brought down by the Endrick, increased by every autumnal
torrent and winter flood, would collect and heap up from time to
time, till the waters thrown back upon the lake would accumitlate
such weight as to force the augmented, but still loose and unconsolidated materials of its dam, forward into the vale belovv; till
the rushing water coming to its level, would lose its pressure and
allow the heavier matter to settle down, still carrying the lightep
substances on towards the Clyde, and lodging them behind the
castle rock.
This in process of time vvonld bring that part to
;
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the level of the highest tide. The new-made soil would soon be
furnished with the seeds and many of the roots of the various
plants indic;enous within the whole range of the lake, the Clyde,
and all the tributary streams. Reeds, rushes, and other vegetables would soon cover the surface, and add rapidly to its elevation; in cases of autumnal floods filtering the water as it passed
to the sea, and retaining the slush, not only of the river, but in
a more eminent degree that of the land-rills and hill- burns,
raised by occasional thunder-plumps and other heavy rains,
winter freshes and storms, which must have brought down great
quantities of soil and debris from their kindred heights, and given
birth to the gradual and gentle inclination towards the rising

ground, which now hides from human eyes all marks of their
After the quantity of matter at the
origin and former state.
mouth of the lake had equalled the ordinary level of the highest

and acquired a solidity beyond the elevated pressure of the
water during the recess of the sea, there were still great efiorts
to be made to bring the surface of the lake to twenty-two feet
of altitude, and the whole vale of Leven, from the castle to the
lake, to a gently inclined plane. This must have been the work
of time, and a succession of heapings and leveiings before the loose
materials had gained that compact solidity to present an effectual
even after the dam had accjuired a consistency and
resistance
durability sufficient to repel the effects of any ordinary flood, the
grand finishing strokes given to this fairy-land must have been
tides,

;

the effects of a succession of winter freshes, after severe and
lengthened storms and frosts. The vast surface of the lake l)eing
covered with ice of great strength and thickness, and swollen by
the mountain t«rrents above its usual heiglit, the accumulated
ice would of itself become an elevated and powerful obstruction
till overcome by the into the di-^charge of the surplus waters
creasing weight, it would sweep from bank to brae, tearing up
and leveling every thing before it, carrying from round the
edges of the lake and the islands, and still more from its newlyformed dam, great quantities of stones, gravel, fragments of
;

Even blocks of great size firmly fixed in the ice, might
way have been floated down, till grounding somewhere,
they remained, or dropped into the hollows by the melting or burst-

rock.

jn this

ing of the crushing ice dashed against the rocks of either shore.
The shoals of herrings that abound in Loch Lomond have been
adduced as a proof, that the obstruction of the original communication between the lake and the sea must have been the effect
but that idea proceeds from the proof some sudden convulsion
:

many people have

to account for every change by
something strange and marvellous, williout deigning to look into
or inquire after the unceasing progress of nature in her most legi-

pensity that
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and simple agencies. These operations, from tlieir simalthough great and momentous in their results, often
escape the observations of man, till, after a long succession of ages,
changes are effected, the cause and origin of which are for ever
The parent-shoal of these herrings
hid from mortal research.
may have passed from the sea into the lake at a very early period, when the waters of the latter might be less elevated above
the Clvde, perhaps aided by the circumstances of a flood in the
This might throw the
river and a spring-tide from the sea.
waters so far back, as to render the pressure of the current from
tiie lake little beyond the run of a brisk ebb.
The lierrings once fairlv in the lake, might not so easily escape
from their new element by the narrow and single outlet where
tiniate

plicity,

In the regular migrations of
the water runs with some force.
herrings from the bays and shoals to the depths of the ocean, in
their endeavours to escape from the still waters of tlie lake, arriving at where the current acquires its greatest force, they might
instinctively spring back, from the dread of impending danger or
any sudden impulse, and seek safety in the still waters and depths
of the lake, where, in time, they have become as completely naturalized to tl.e fresh, as they were originally to the salt water.

[Loch Leven

in a future paper,]

G. IngLIS.

Mai-ch23, 181S.

LVIII.

On (lie PracLicahilily of a direct Passage over
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[Continued from

p. 306.]

facts as are before us, that a part, and but
a very small part, of the demand to supply the southern current,
comes in from the Pacific through Behring's Strait, it is necessary to inquire, From what sources, then, is all the water so flowing out ol the Polar regions to tlie southward derived ?
produced (at least the •'' motion
I have supposed them to be
of the great deep," generally) by evaporation in the equatorial
regions of heat, and by cold returned, in various ways, in the atmosphere by land and by sea, into all the northern regions, even
For though " the way of the Almighty," as
as far as the Pole.
" is on the sea, and his path in the deep wathr psalmist savs,
ters," yet it is also as surely in the clouds of heaven. And though
*' his footsteps are not known" certainly, yet it is permitted us
hunil)Iv to endeavour to trHce them.
Whether or not there is any increase of water from the melting

eluDGiNG from such

—

of the ice in tiie Polar sea so as to cause a current to the south,
appears to be not very material; and perhaps has little to do in
increasing

1
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increasing or diminishing the general quantity of water in the
In all probability, it remains nearly the same
polar basin."
at all times, whether there is more or less ice; that is, taking

"

the ice and water together as an aggregate body to makeup that
quantity.
agree with the writer in the Review, that " those
I
who could suppose the melting of the ice to afford such a supply,
would betrav a degree of ignorance," greater perhaps than that
of not being aware '• of the very little influence which an Arctic
summer exerts on fields of ice, perpetually surrounded as they are
with a chillv, and mostly with a freezing, atmosphere, created

by themselves." However, there is no subject, perhaps, on which
opinions have been more at variance, than on the melting of the
ice in the Polar regions, as well as where, and how it is formed.
St. Pierre went so far as to suppose it was the cause of the tides.
But he does not appear to have been a plain " matter of fact
man," but of fancv and imagination.
Others think the ice does not melt at all, or at least very little,
even in summer.
If ice, when once formed (be it how it may)
round and along the coasts of those regions, does not melt at all,
there must be a constant increase so long as that ice is " surrounded by a freezing atmosphere created by itself," which we
are told it " mostly is" even in summer; and if so, we may
fairly presume it altways is in winter.
At this rate, with the exception of what may make its escape to the southward through
Davis's Strait, and to the eastward of Greeidand, it would necessarilv be ahvajs advancing towards the Pole (admitting the
unland to he the place of its first formation) and close over it
;

we can

some probable cause counteracting this effect of
perpetual frost. And perliajjs we are warranted in supposing
that there exists some such cause.
Indeed it seems more than
probable, that the process oifreezing and melting may be going
on in the Arctic regions on the same body of ice (if of magnitude
to be siifficieiilly immersed) at the same time, and perhaps in the
winter as well as the summer.
Water is a compoiuid of ice and caloric. The temperature of
less

find

ice is 32'; and while surrounded by a temperature equal, it will
remain ice. But whenever the temperature of the atmosphere
exceeds .'32", and continues so long enough for the body of ice to
receive a sufficiency of caloric to effect its dissolution, it will do
80.
It is probable that the temperature of the atmosphere, even
|n the Arctic regions, in summer, will sometimes exceed 32°, and
the more, perhaps, the nearer the Pole ; and whenever it docs
This seems sufficient
stifficicntly, the effect on ice is obvious.
to be said on the prubaliiUy of ice ahove water melting in
the Arctic regions in summer, if the temperature of the atmosphere ever sufficiently exceeds 32".
In the winter, as the tem-

perature
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perature of the atmosphere must be constantly below that, of
course the freezing above the surface of the sea will be as constant,

though the surface of the sea itself probably will not freeze
much below 30^, even in a motionless state.

at a temperature

The same lodij of ice while freezing above water, that is increasing in size and extent by snow and hail, and the salt water
freezing in washing over it, may perhaps at the same time be
melting under ivater ; and this process will be probably accelerated according to the magnitude of the mass, and the depth of
immersion. For when the atmosphere is colder than the
surface of the sea, the water will (in proportion perhaps to its
depth) be found warmer bysome degrees, than it is at the surface;

its

and though few experiments have yet been made

to establish

warrant this conclusion.
Thus, even
in sunnner, if the temperature of the atmosphere should bs 32%
and the surface of the sea, clear of land and soundings, three or
four degrees higher, that of the water below would probably be
much higher still ; so that the portion of a large mass of ice
above the surface of the sea would remain ice and augment ; and
the other portion of it helow being immersed in a temperature
exceeding the point of congelation, would probably be melting
this fact, yet sufficient to

and decreasing.

The

well attested facts, of large bodies of ice having been seen

bottom up, prove, that their centre of gravity
altered by an increase of their bulk above, or a diminution of

to capsize or turn
is

below, according to the excess of either effect.
Upon the
whole, however, it seems probable, that in the Arctic regions,
the process of freezing in the atmosphere, exceeds that of melting under water, particularly on those smaller masses of ice which
it

are immersed least; and therefore that there must be a general
increase of ice in the polar basin, from the Pole {if the ice originates there) towards the lands surrounding the basin ; or from

those lands

forms there) »ip towards the Pole,
have been most various.
Every
circumstance seems to weigh against the opinion of its greatest
formation being about the Pole, except one, and that is, because
the sea-water there will most probably be found to contain the
least salt.
I am disposed to believe, that it must also in the
winter be colder at the surface of the sea, near the Pole, than any
where else. Yet, on the whole, it seems most probable, that the
ice is originally formed in the rivers, and along the shores of all
the lai'ids surrounding the Polar basin.
Being afterwards detached from those lands, and driven to sea bv the winds and currents in masses of more or less extent of surface, but no great
thickness ; it there accumulates by the falling of snow and hail,

On
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immense mountains

where
In the part of the Polar basin further to the southward,
bounded by the land, it is to be presumed the general prein
vailing winds are from S.W. to N.W. particularly the former,

it is

Northerly and easterly when most settled and fine.
equally to be supposed there will be a generally
prevailing current from the westward to the eastward, partaking
move
at the same time of that general tendency of the fluid to
soutliward from the Pole, which I imagine it will be found to
These two general
have, from the coldness of its temperature.

bad weather

And

:

if so, it is

combined impulses operating upon moveable bodies floating on
the surface of the Arctic seas, must impel them in an eastsoulkerly direction all round the globe ; being, in fact, that " circumvolviiig current" which the writer in the Review mentions
as carrying " fir, larch, aspen, and other trees," the produce of
" both Asia and America, from the polar basin through the outBut a page or two further on, he
let into the Northern Ocean."

" annexed a diagram, constructed on the plam of the Pole,
to assist the reader in the explanation of the notions he entertains on this interesting subject," but which is rather puzzling:
for whoever turns Over the leaf with an idea of his own, or adopt-

has

ing that of the writer, that there really is a " circumvolving current " from west to east in the Arctic regions, will be surprised,
when .\e castfl his eyes on the diagram, to observe two different
«ourse8 denoted by arrows.
The first shows" the probable direction of the ice bergs, from
New Siberia, and is nearly as follows : N.E. by N. to the lati-

—

tude of 80° from thence about E.; then S.E. S.E. by E. and
This first route, if it were not
a"-ain S.E. into Davis's Strait.
for the north-easterly direction of the first arrow, accords prettywell with the notion we had formed of a " circumvolving curBut the second, which the ice fields are conjectured
rent."
probablv to take from the western part of New Siberia, viz. about
N.W.W. then about S.W. to the N.E. part of Greenland, is so
contrary to the former, and so completely opposed to the direction of the circumvolving " current which carried the trees of

both Asia and America into Davis's Strait," that it is difficult to
account for so very obvious a discordance, except by supposing
him to have considered the diagram he looked on, to represent
The
indeed a plane surface, instead of a globular one, as it is.
If there is a current such as the second
case then stands thus
for the ice fields, a circumvolving current cannot exist; and if

—

a circumvolving current, it is (juite impossible that the
can tako the " probable direction " assigned them in
Having
the diagram.

there

is

ice fields

,
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Having presumed tliat there is a " circumvolving current" in
the Arctic sea from W. to E. but southerly withal , it leads me to
inquire into the j)robable eflfect of it, and the winds together,
upon floating masses of ice.
In the first place ^let the ice be formed where it may), its general direction will in all probability be from W. to E, with a
tendency at the same time to set to the southward, too strong to
be much counteracted by the force of anv winds from that quarter ; its bulk under being greater than that uhovs the surface.
If we cast our eyes on a chart of the north polar regions, constructed on the plane of the equator, Jio opening; is seen for the
egress of ice to the southward, out of the Polar basin, from Norway and Lapland to the eastward, along the whole coast of Asia,
till we come to Behring's Strait.
Througii this strait it does not
appear at all probable that much of the ice can pass, on account
of its comparative small extent, and the depth of water, perhaps,
being insufficient to float the bodies of greatest magnitude.
There may also be a " /rj/??//i,'" superficial current, as I suppose ; or one " of the greatest violence," as the writer of the
article in the Quarterly Review supposes, running in from the
Pacific, to oppose its passage through this strait.
From Behring's Strait, then, to the eastward, all along the
north coast of America, we find no opening for the ice to escape,
Through this strait, if there is " an
till we get to Davis's Strait.
uninterrupted communication," it is not unfair to presume that
immense quantities would be carried bv a current " running perpetually with a velocity, as it is stated, of four and sometimes
however, inclined to think that
I am,
of five knots an hour
!

either from the interruption of lands, or shoals, between

Green-

land and America, a comparatively small quantity passes from
the Polar basin through Davis's Strait, and that muck of the ice,
as well as the current, may have Hudson's Bay for their origi'i.
7/" any obstruction does exist to the free egress of ice through
Davis's Strait, the consequence must be a vast accumulation of
it in a mass, more or less consolidated, fr(jm about NovaZembla
all the way to the eastward, as far as Cireenland ; and extending
northward from every part of the coasts of Asia and America, at

which the north point of Greenland may lie.
For whatever masses of ice cannot pass through Davis's Strait?
must be pressed continually by others brought from the westward and northward by the circumvolving current, along the
north part of the more connected ice.
If its progress through
Davis's Strait to the southward was not somehoiu impeded, it
w'ould pass through.
If impeded (let the impediment be what
it may) in its covrse to the southward, ii is 3ct stilF more impeded
least to the parallel oi la.t\tude in
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in its progress to the eastward, by the west side of Greenland ; and therefore must accumulate aguinst this solid barrier,
Then,
as far at Least to the northward as Greenland extends.
and not till then, can ice of any coaiparative quantity drive
further to the eastward, or find any passage down to the south-

peded

ward.
All the ice furthest to the northward of

Greenland

is

then at

liberty to

that may-

be

the

in

move on towards Spitzbergen, whilst the ice
motion closest in with the land, when rounding

N.E.

point of Greenland, will take a turn to the southward, and in
iGiuards the coast withal, because it will be within the influence
of an eddy that must necessarily be produced iu the stream of
There it
waters passing nearest to the N. E. part of that land.
must collect ; and if it consolidates, extend to the shores of Iceland, or even to Spitzbergen
is

said to have done lately,

;

or else

and

drift

'•

burst

away

its

to the

fetters," as it

southward into

the Atlantic.

This is sufficient to account for the ice between Greenland and
Spitzbergen having a general movement to the S.W. ; and there
is the same reason to suppose that the ice nearest to the N.E.
and E. coast of Spitzbergen has also a similar movement. But
it will not warrant the conclusion of there being a current in the
sdme direction, at any considerable distance to the nortkivard

and eastward of Spitzbergen. On the contrary, it seems tnost
probable that any masses of ice found in that direction to the
northward of S2" or 83*^, will be more with.ia the influence of the
general circumvolving current, and therefore make an eastsoutherly drift towards Nova Zembla, and perhaps clear of its
N.E. point.
Greenland and Spitzbergen being situated so much further to
the northward than any other known land in t!ie Arctic regions,
form an impenetrable barrier against the movement to tlie eastward of any ice but what may be to the northward of them
both.

Much of this northernmost surplus ice finding its way to the
southward, is one reason why it seenrs very likely, that, ice in
the greatest quantity, and most compact, will be found from
about Nova Zembla all along the coast of Asia and America, and
extending to the northward as far generally as the north point
of Greenland ; and that perhaps less and less ice will be found to
that
the northward of that parallel, as the Pole is apprf)ached
is, ad(>|jting the opinion that the ice is first produced on the landssurrouijding, and accumulated afterwards at sea, so as to extend
;

its

surface from those lands, northerly,

of the north

pomt of which the

CU71 pass into the Atlantic,

till it

reaches the

])arallel

surplus ice m7iit luund before

//'Davis\ Strait

is

it

obstructed.

Greenland
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Greenland and Spitzbergen forming so powerful a bar td
progress of

tlie

t\\e

ice with

the circiniivoiving current to the eastextremely probable that there is always less ice

ward, renders it
between Nova Zembla and Spitzbergen, than any where else in
the same parallel, and perhaps still less the nearer the Pole in

summer.
Whether the

ice during the winter encompasses the Pole or
not, can only be matter of conjecture ; and, in all probability,
tlie fact will never be decided by man.

In that season, if the cold is intense in proportion to the nearness of the Pole, it is possible the ice may advance to it.
But
yet, as

it

is

perhaps as

more probably
it

drifted out of the Polar basin, as fast

collects to the

northward of Greenland,

it

seems

more reasonable to presume, that it seldom reaches much beyond the latitudes of 82° or 83°, in any consolidated or very ex-

On this ground for one, rests
with the writer of the article in
question, of the probability of the vicinity of the Pole being free
of ice in the summer; not, however, as a consequence of there
being no land there, but whether there shall be any land or not.
For I have supposed it likely, that the temperature of the atmosphere in the Arctic regions in summer, may sometimes exceed
32^; and the more, perhaps, the nearer the Pole is approached.
First, because there may be less ice, for the reasons I have
given.
And if there is ice, there will probably be a warmer atmospheric temperature to dissolve it at the Pole itself, than any
where else to the southward of it, as far as 75° or 80^. Because,
when the sun's rays first strike the Pole, they will be felt there
tensive bodies

all

the opinion

hold, in

I

the year round.

incessantly for six

have yet

to learn.

common

months

On

;

but with what force and

effect

we

other parallels, in proportion to their
distance from the Pole, the duration of the sun's influence will be
shorter.
And though the sun's power during the periods they
all

it may perhaps be greater than at the Pole
yet, being in;
terrupted while he is below the horizon, it is perhaps probable,
on the whole, that the greatest effect of the sun's heat may be

feel

at the Pole, as there he is above the horizon for six months ; in
the latitude of 84°, about five months j and in 781°, about four
months only, at a time.
We are next to inquire, what " facility the late disappearance
of the ice from the east coast of Greenland offers; 1st, for at-

tempting a direct passage over the Pole ; and 2d, the more circuitous one along the northern coast of America into the Pacific."

As

I have taken of the subappears to me, that the facility this event offers for attempting a direct passage over the Pole, would be very nearly
the tame, whether more or less ice is collected, not only on the
eastern

ject,

to the 1st, according to the view

it

-

of a

direct
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around

and even

ca^lmi coast of rAd Greenland, but even all
That is, proSpitzbergen.
Ik tween it and Iceland and towards
it is to be hoped it will be,
a';
made,
be
is
to
vided the attempt
the reasons I have
to the eastward nf Spi-xhi gen; l)ecause, for
it,

will be found there
offered, it is probable the least quantity of ice
masses may be found
clear of the land; at all events, whatever
magnitude, and more
there, "they will in all probability be of less
move
detached from each other ; because the spare for them to
destined
If any of the vessels fitting out are
in is least confined.
advance beyond
to take this route, the probabilitv is, that if they

and less impede
the latitude of 82' or 83° N. the ice will less
perhaps be the
their progress to the Pole ; and to reach it will
least difficult part of the enterprise.
To the northward of 82° or 83^ up to the Pole, it is likely that
part fine, but
the weather in the summer will be for the most
The winds are
thick fogs will be very frequent.

hazy generally—

be moderate, shifting often round from north to east,
by south and west, to north again j but prevailing chiefly from
the eastward.
tiir.e-keepers set to
If our polar navigator is furnished wkh
Greenwich mean time, or with known errors relative to that time,
whose rates of going have been correctly ascertained, and which
magnetisui, and
rates will not be affected by cold, electricity,
may
other yet unknown causes perhaps existing there, which
it is very true,
construction
;
their
of
materials
on
the
operate
" will always be known: but should this
the " time at Greenwich
compass become useless to him, this Greenwich time alone will
the sun,
not enable him to steer his proper course unless he sees

likely to

whose bearing he must have now and then to regulate it by.
" unHere then at the Pole difficulties may occur, that the more
him to
divided attention" of the navigator can not alone enable
For at the Pole being left entirely perhaps without
surmount.
course,
any guide, though he may chance to steer a true south
haphe cannot possibly know to what point on the globe it may
all
pen to lead him, until he is enabled to see the sun, which in
obscured.
generally
very
will
be
probabilitv
difficulty, and finds the
If he passes the Pole without any great
on or near the
true south course he has steered, to be by chance,
170" west meridian, and so leading him towards Behring Strait,
as far as
he will, in all probabilitv, soon get to the southward
further
80% or perhaps 78% where it is 05 probable he will find his
progress stopt by ice, perhaps impenetrable.
From this part of the expedition, therefore, I see no very reapracticasonable ground for entertaining "lively hopes," that a
though
ble passage for ships will be discovered into the Pacific,
there
Y
May 1818.
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there does not seem to be the least doubt of there being one for
water and fish.

As to the second, viz, " the more circuitous passage along the
north coastof America into the Pacific," the prospect of success
is otill more unfavourable than the other, because the navigators
are destined in the first place "to struggle against the ice currents
and tides in Davis's Strait, and on the east coast of America,"
which the writer of the article I have been examining, tells us
himself, " are of course never free from mountains and patches
of ice," and to which he attributes " the failure in every attempt,
either to make " this (very) passage or to " ascertain its imprac-

" so that the highest point the former navigators ever
reached, is the Arctic circle, or at most the C/th parallel."
But,
even allowing that the present adventurers do reach the N.E. point
of America, and discover a passage through Avhat appears to be
" gratuitously called" Baffin's Bay, they will then have to make
no less than 100 degrees of Westing, most prolahly, througli
immense masses of ice, fixed, or moving with the circumvolving
current as well as the winds, both prevailing in a general direction from west to east against them.
If there is any ground to hope, that a practicable passage for
ticability,"

—

ships can be discovered between the Pacific and the Atlantic,
along the north coast of America, the chances are that it will be
done (if ever it h)fiom Behring's Strait to the eastward; and,
therefore, it is much more likely to be accomplished (if at all)
hy the Russian officers, said to be making the attempt this year,
than by oius ; because, most of the obstacles opposed to the progress of our navigators from east to west, will be
favour of the
Russians the other way, at least as far as the effects of winds and
currents go. And though (as the writer in the Quarterly Review
observes) it might " be somewhat mortifying, (to national pride
and vanity, I suppose) if a naval power, but of yesterday, should
complete a discovery in the nineteenth century, which was so happily commenced by Englishmen in the sixteenth," yet it is to be
hoped, it will be no less gratifijing to those who are disposed to
estimate as highly, some of the still better feelings of our nature.
Notwithstanding the little reason we have upon the whole to
expect, that all the objects of our expedition to explore the
Arctic regions will be accomplished ; yet it is possiLde some of
them may: but at all events, I perfectly agree with the writer of
the article I have taken the liberty so freely to canvass, " that
the character of the several officers who have been appointed,
and the men of science who are to embark on this grand enterprise, afford the strongest presumption, that whatever talents,
intrepidity, and perseverance can accomplish, " will be effected :"

m

at

\

,

On

SC9

Chemical Philosophy

p.t the same time, the prolalle obstacles they will have to encounter, should be fairly pointed out to their full extent, that

the public

may not be

io expect

wore from the utmost exertions of

than

officers,

led, by a too flattering

known circumstances

would appear to

babilities

view of the matter,

as well as

these excellent

conjectured pro-

Phoca.

justify.

LIX. On Chemical Philosophy.

By Mr. Matthew Allan,
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Essay

Having

III.

my

arrangement, and the reasons for the
which I have adopted in the mean
time, for the purpose of conveying the views I entertain of the
subject in a more definite and less equivocal form ; we now come
To apply these printo the express object of my particular plan,
briefly stated

names and order of

—

division

—

and to nature. We come,
if possible, to measure the dimensions of the trunk from which
all the grand and all the numerous branches of science arise.
This Es^say and the three which follow, are intended to include an abstract view of the principles which form the basis of
the rest, and contain the principal ideas to be unfolded as we
ciples

to try their adaptation to facts

proceed through the whole.

To

conceive that attraction in general, gravitation,
galvanism, magnetism, caloric and
that their
light, arise from one power regulated by one law,
diversified effects are merelv modifications which circumstances
and sul)stances produce on its actions is easy. But to support
say that

chemical

I

affinity, electricity,

—

—

by a clear explanation and exposition of facts, by
pointing out what those circumstances are, and in what way they
operate, is matter of some difficulty.
I conceive it however to be
ft work which will tend to give us clear and simple views of each
part of science, and of the whole combined, as one undivided,
sublime and majestic fabric of nature.
Similar conjectures have been made by every philosopher of
any consequcce without, however, as far as I know, any idea
having been thrown out by which such apparent diversity might
be explained much less has any chain of reasoning been adopted
to support such a view.
Many expressions occur, it is true, by
which we are given to understand that attraction and repulsion,
&c. are merely effects but these are so loose and so ill-defined, as
to have been almost altogether overlooked by others. Many more
again, on the other hand, have offered powerful arguments and
objections against various assumptions on which modern sciencethis opinion

;

:

:

Y

2

is

Cn Ckemieai

'iib
is
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founded, without however submitting any thing better

in their

piace.

" It is liy attraction," says Newton, (by which he meant one
grand power, without intending: to convey anv thing as to its
ti&ture,) ''that we must expect to learn the manner of the changes,
production , generations, corruptions, &:c. of natural things, &c."
Bacon too, who constantly recommends an inquiry into the physical causes and reasons of things, says, " that he who duly attends to the appetences and affections of matter (which both
in the earth and in the heaven are exceeding powerful, indeed
pervade the universe) will receive from what he sees passing oil
earth, clear information respecting the nature of the heavenly
bodies ; and contrariwise, from motions which he shall discover
in the heavens, will learn many particulars relating to things
below, which now lie concealed from us."
It is evident from this quotation, that Bacon considered attraction, or the general laivs and principles of that power which

moves and
;er

(or

unites and regulates the diflerent tendencies of

as he expresses

it,

"

mat-

the appetences and general ten-

dencies or affections," whiclj matter has to unite), to be the same,
whether it acted on small portions or large masses of matter ;

whether on minute particles or on celestial masses; and that the
actions of these two wlien viewed together, would tend very
much to illustrate each other. We might quote without end passages to the same purpose from the ancients, as well as froin ail
the moderns, Kepler, Copernicus, Fermat, Roberval, Galileo, &c.
All of them had the same sublime views of the majestic simplicity
of nature ; and indeed with Dr. Hooke they prepared the way for
the exertions of Sir Isaac Newton, who improved and extended
the attraction of gravitation, and who first discovered or clearly
stated the doctrine of attraction among minute particles, since
called chemical affinityi
He not only frequently intimates that
the same power is applied to both particles and masses, but
conjectures that the principles by which they are regulated are
same, and that the apparent differences would vanish
when they were better understood "All those actions," says he,
'•'
l)y virtue of which the particles of similar and dissimilar bodies
also the

:

towards each other (and to which he applies the term atsame as that by which distant bodies tend towards each other."
" Again," says Lord Bacon, " the harmony of a system, each

tevid

traction) are the

part sup])orting the other, is and-ought to be the true and brief
" Again," says he,
confutation of all minor sort of objections."
" it is the harmony of a philosophy in itself which giveth it light

and credence

more

)

whereas

if it

be singled and broken, it will seem
Again, in another place, *' Ge-

foreign and d'ssonant."

neiKllv

0«

^^ ^
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to introduce are seen in connexion as one whole.
I wish them,
if possible, to be each descriptive of parts belonging to one whole
j
and to present the mind, when they are seen together, with a

connected and combined view of the different objects of science,
or of the operations, changes and phsenomena of nature.
An
artist wouhl not call separate limbs and features, put together
regardless of proportion and harmony, a correct portrait ; and
still less do those definitions and views of diiTerent branches of
science, which include too little or too much, give, however

—

joined together, any correct representation of nature
it would,
however, be unfair to judge of the one or the other, in an un^
finished form.
V/hat then, it will be asked, is the nature of this power ? and
:

why

in its actions does it produce such diversified effects and
phasnomena? Such questions require to be answered; for I have
ventured to assert, " that I conceive one subtle and all-pervading
power produces all the phaenomena of nature and art ; is the
sole agent which creates or destroys, unites or separates, preserves or diversifies the forms of matter
that to its agency we
owe not merely the subdivisions and convertibility of matter into
solids, liquids and gases
their appearance in one state, and disappearance in another ; their union with this substance, and
;

;

their separation from that species of
various degrees of density, of colour,
arrangement: that in fact it is the
solvent, that energy which pervades

—

matter;
but also all their
of quality, of form, and of
grand agent, the universal
the universe, and modifies
all the powers and properties of matter; vvhich in one quantity
determinate in each species of matter, binds and unites it together, and is therefore its principle of aggregation or bond of
union ; which, increased in quantity, produces all its movements
and changes, and is therefore the principle or power which alternately destroys or renews every state of its existence"
the
Grand Power, which in different quantities, by its solvent and
attractive properties, gives to and preserves matter in its various
states and stages and forms of existence; which binds and unites
its particles together, and by which also they are separated and
carried from one point to another.
This ))ower, therefore, I have defined as " that which produces
all the motion and union of matter."
This definition, without
presuming to explain in full detail its essence, will serve to exhibit some idea, in the mean time, of its powers and its properties
and its actions. It points it out as the grand agent, the cause
alike of the inconceivably minute and infinitely extended movements and changes throughout nature. Some of these are presented to exercise our senses and advance our knowledge ; the
vcbt we conjecture by the powers of reasoning, the peculiar cha-

—

racteristic

:
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racteristic of humanity, and no where so well exemplified as
here, as in these boundless and seductive investigations of the

The more extended effects, I am afraid,
more enlarged treatment than can he given in

wonders of space.

will

require a

this

form. The full explanation of these views cannot therefore at pre-?
sent be expected, nor even any thing like a complete answer to
these questions
What is the nature of this power ? How can
the same power produce such diversified effects? and, Why should
Yet
its actions be attended with such diversified appearances ?
they are questions of such high importance, that we may be excused if we should consider them at greater length than a mere
abridged view would seem to warrant;
for what in science can
be of more importance than clear views on the nature of this
power ? If we are imperfect in our conceptions here, all that
follows will onlv tend to involve us in controversy and confusion
and it is evident that this must be the case, if it be true, that
there are no separate and distinct causes for each of our artificial
and arbitrary divisions of science. And is it not certain, that if
tliis power has the properties and qualities which we have assigned it, then every effect and phienomenon can only L<e modifications which different circumstances and kinds of matter produce on its actions ? That, in fact, if we have distinct views of
its varied attractive relation to substances and of its solvent
powers, by which in different quantities it changes or preserves
their states of existence, then shall we not only know the effects
which it produces, but perceive Its principles or mode of opera:

—

—

tion, by which these effects are produced and also, wliv certain
It is because I firmly bephasnomena attend their production ?
lieve this to be the case, that I have defined it, " the power which
produces all the motion and union of matter ;" a definition
which is brief and comprehensive, which includes every other;
and I conceive it ought not to do less, for it is the definition of the
if those phasnomenaand
cause which includes every other cause,
effects can with propriety be called causes, which, though they
produce other pheenomena and effects, merely result from or at;

—

tend the various degrees of energy, or extent, or nature of those
actions arising from differences in the quantity, intensity, and
direction of the grand power, and the substances on which and
circumstances in which it operates.
If then it be the grand power which in different quantities, by
its solvent and attractive properties, gives to and preserves matter in its various states, stages, and forms of existence ; and if
during these changes it produces appearances as diversified ; as
these changes themselves differ in their nature, we shall not
only perceive why one portion produces and preserves matter in
one form, and an increased quantity changes this form ; or why
every substance varies in the relative quantity it requires to pre-

Y

4

serve
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change it into another ; but also whv,
concentrated actions (or heat, according to
acceptation,) to substances; or when we mix bodies

one

when we apply
its

common
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state, or
its

together, or change their relative position, this power effects
their separation, motion, and deposition, or their solution and
if not soluble, moves them in one wav and draws
another; and all this invarial)ly in the same order, and
And hence f
as invariably attended with the same appearances.
have said that " it is not oiilv the power which binds and unites
the particles of matter together, but that also bv which they are
separated and carried from one point to another."
If then, I again repeat, different quantities are required for
each species of matter, and if these quantities be relative as well
as appropriate shares, then we perceive why cverv increase or
diminution of this power, every change of position and ariangejnent, every solution of one substance in another, must alter
these relative quantities, must take so much from one particle
It is thus one body is precipiand give so much to another.
tated from it and another is dissolved in it; or if not soluble, thcv
are drawn in one way and carried in another, in proportion as
thev have relalivelv to each other more or less of this power; so
that " all changes are mere exchanges of this power," separating from one substance and entering into combination with
Hence we
another, passing from one and adhering to another
have bv these artificial means, as well as in nature, their separation, motion and deposition, or their solution and union, on
their being moved from one point and carried towards another,
&;c. ; and all this, as they are relatively to each other more or less
soluble, or relatively require more or less for any given state of
existence, is true, in those changes that are produced bv simple
mixture, as well as in those where heat, or the concentration of
this power, is applied. The power then, I repeat, that accounts
for minute changes, such as are in general exclusively considered
under chemical affinity, is the same as that which produce-; the
more obvious and striking changes; and they differ in effect and
appearance, because the extent and rapidity as well as the substances on which, and circumstances in which, they are produced, are infinitely varied both in their quantity and intensity,

and

union

;

them

in

:

their nature

and

—

their situation.

Essay IV.
power which we designate by the
verv improperly restricted by modern philosophers to the mere solitary effects of heat and flame:
for though these words caloric, Jire, and heat, are all at present

Thus

words

it is

evident, that the

j^re, heat, or caloric,

is

used by chemists and philosophers as expressive of the cause and
the effect which that cause produces 3 yet in all their writings

and
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"avd lectures on this sii1)ject, they confine their fittention so exclusivelv to the phjEnonieini of heat and fla;ne, as in the most
unequivocal manner proves they conceive these features and appearances characterize its proper form and nature: that, in fact;
caloric abstractly considered

and

is

something

in its

own

nature hot

fiery.

This I conceive, as will be evident, is an erroneous and very
imperfect concoption of its nature and of its actions: and hence,
on this subject there has been so much controversy ap.d conAs, for instance. From whence is it derived >
fusion of opinion.
Whither does it proceed? Why is there frequently heat without
light? Why, again, do thev generally appear together? Whether

Many contend
?
thev are mere properties of matter, and nothing in themselves.
Some, that thev are only the effects which the vibratory motio?i
And what appears to me
of the particles of matter produces.
verv curious, before any one of these questions is answered, almost all our modern philosophers have either been exertin*
themselves with ail their might to prove, or have admitted a»
proved, that heat and light, while they have a repulsion for their
own particles, possess not only an attraction for each ctlier, but
for all kinds of matter; and this is said even by some who at
the same tin^.e affirm, that boat and light are nothing in themselves, mere properties of matter, or the mere vibration of it*
particles.
Nor have these various opinions and contendln*
theor"es at all diminished since the Lavoisierian theory of combustion; protn!l^ in mv opinion most fnllv, that the views i.f the
nature of this power and of its actnms, are still crrone(ms and imperfect: and in fact it is now admitted, tiiat this theory does not account for the heat and flame which appear in many instances ; an4
I conceive it is very imperfect in its application to all of them.
Now, from the theory ah-eady briefly, and consequently from
its brevity imperfectly, detailed as it is, it will, I conceive, appear
evident, (and I trnst :^till more so when we come to particular
detail,) that heat and flame are tlie mere effects and phaenomena
which attend the more energetic operations of a power on which
every motion, change, effect, and phacnomenon, throughout naand though we do not apply the word caloric, a*
ture depend
the can-e of those changes which are more slowly produced, the
power and the principles of its operation are the same, differin;!;
ijot in kind but in degree, and the nature and circumstances ot
its acti()n«.
Confounding the difference between that which
j'lay be the same in kind i)uc very different in degree, is, on ail
'•ubjects, the most frequent cause of error in our conceptions and
our reasonings, and, what is worse, in oiu- practice.
Perceptible
lifat and visible flame are cffecli aiul appearances which, I reare they in reality separate and distinct powers

:

peat,

On

346

Chemical Philosophj.

depend on the nature and the degree of rapidity and extent of those alternate subversions and formations, transformations and transmutations, of the various forms of matter which
one power produces. We are not, therefore, to confine the
meaning of the word to the mere effects and appearances of heat
and flame ; effects and appearances which are only the more
striking features of a power on which every eft'oct depends; the
mere specific and determinate effect depending on the mode or
degree or nature or circumstances in its operations which in fact
depends on the rapidity and extent and nature of the change produced, the rapidity and extent with which old combinations are
subverted and new products formed by this power.
The quanpeat^

—

—

tity

of heat or flame

(I

say heat or flame, not aiid flame, for they

are not in equal but inverse proportion) are in proportion to this.
oj' ignition and solution, of combinaand consolidalion of matter, that by its combination and
concentration, disunion and radiation, its rapid movements to
and from a point in this combined and condensed form^, it produces, us tvell as these changes thefnselves, that also which is
the most useful of all its effects, and that which is the mast
Agreeably
leautifid of all its phcenomena, heat and flame.
to these vieivs, I define that part of our knowledge of nature, the
object of which is to treat of heat and flame, or caloric, as that
which treats of some of those particular and more striking
operations and effects of the grand agent on dissimilar kinds
of matter, attended ivith heat and sometimes flame, and of observing and applying its actions in these states in order to ascertain its nature and produce other effects.
I wish to be understood, that I do not conceive this power of

// is

during these actions

tion

nature is caloric, either alistractedly considered or according to
the common acceptation of the word; but on the contrary, that
that heat
heat is a mere effect, and that flame is a mere effect;
and flame are mere effects, indicating some specific mode or degree in its operations. That this is the fact not merely as respects
heat and light, but also electricity and galvanism; that it assumes either tlie form of electricity, galvanism, magnetism, caloric or light, when in its movements and changes which it produces on matter it combines with or separates from them in a
more or less perfect manner, and in a greater or less degree,
according to the nature of the substances on which, and the cir-

—

cumstances in which it operates. So true is this, that it may
be reduced to the form of an axiom, " that this power is either
given out or absorbed in one form or the other in every change ;
this in proportion to the extent, rapidity, concentralioji, and
From a partial view of
the nature of the change produced."
Dr. Black
this applied to caloric in its usual acceptation.

and

formed

formed

this
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its slates, it

fnm caloric."

This has beea
found true to a much greater extent than was ascertained during
His attention in forming this conclusion
tlie time of Dr. Black.
seems to have been chiefly directed to changes from the sohd to
the liciiiid, and from the liquid to the solid states. But it is now
dearly shown, however slight the change in any one of these
whether mechanically or chemistates, and however produced,
cajly; whether by compression or tlie removal of pressure; in almost all instances of mixing substances together, and the solution of substances in liquids ; and in all wliere the resulting density of the compound is not tlie mean between them in their separated states,
a proportionate quantity of this power in one
form or another is either given out or absorbed suhstonces give
it out or demaiid it, in proportion as they are relatively to each
either comhhies with or separates

—

—

:

other

excess, or defective.
not then most evident, that " all changes are mere exchanges of this poiver," passing from one substance into another; separating from this, in order to dissolve and combine
with some other species of matter ? and in proportion to their
solubility or insolubility they are united or separated from each
other ; and this in a more or less perfect and striking manner,
in a greater or less degree, according to the nature of the subI.s

771

it

Btances, and the extent of the changes produced.
If then the science of chemistry endeavours to ascertain the
laws and principles of that power which produces all the motion
and union of matter, we have to explain what have been considered very different and opposite kinds of effects and phcenomena ; and this is still the production of the same power, and
not, as has been considered, effects and pha;nomena belonging
It therefore
to another and opposite power, called repulsion.
becomes necessary to state in what, according to my opinion, this
difference consists.
It depends, I conceive, on different degrees
of the same power; which different degrees prod';ce various effects, according to the circumstances in which, and the substances
on which, it operates.
In fact, in proportion to the quantity of
this power and the time taken to act, and the solubility of the
substances on which it acts, it tends more or less to change their
Jitate of existence.
The quantity necessary to produce this
change is equally necessary to support this change. Chemists liavc
called this their relative capacity; as if water and steam difTered
in any way, and in the relative quantity of this power required
for their respective states of existence.
That water in the state
called steam, occupies arid .suspends the active energies of this
power, is evident from this fact,
that this gas or vapour does not
scald more than air heated to that temperature \ but when the
water

—
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moment

this

power

is

HherKted

it

energies and force into some other
substances :^-these actions on ourselves we call scalding, buruinstantly passes with

all its

jng-, iieating, &:c.
So in making coal-gas, or any of the gase>j
by heat, the pipes are hot only so long as vapour comes over, &c.
The atmosphere and all the permanent gases, 1 consider (and
I trust in the subsequent Essays will prove satisfactorily)
to be
ihc same grand power holding substances in solution, by which
its density is increased, its active properties and energies suspended or occupied in the exact proportion to its degree of
saturation, or of their qiianiity in any given volume.
Hence in
elevated regions, witii less oxygen and nitrogen and no moisture
to act upon, its energies are not suspended; and thus its greediness for moisture occasions intense thirst, and evaporation unimpeded by pressure goes on with intense rapidity. I consider
also that this atmosphere or the permanent gases are solutions
of substances in this grand and universal solvent, and differ froni
the solution of water merely in tliis; that they are not separable
from it at any known temperature ; and that thus all above this
point acts upon aiiv other soluble substance, dissolves it,and mixes
it with the atmosphere or any of these gases.
Moisture in this
way is dissolved in this power, and that in quantities in propor-

to its excess ; and consequently the quantity of moisture
held in solution in our atmosphere varies with the temperature
or uncombined state of this power, with season and with climate. HencC; when this excess or the temperature is increasing,
and of course going before the saturated point, as in spring, we
perceive the greatest difference between the spring and autumnal
shower,
that vegetation goes on at a temperature in spring, at
\vhich it decays in autumn and hence the difference of our feclii'.gs in one season and the other, and of our diseases
that at
one season we have inflammatory and at the other putrid diseases; that a thorougli knowledge of this principle, and of its influence, explains the diseases of climate and of situation. Hence
also the explanation of many singular facts connected with magnetism and the polar regions (of which afterwards): that this
power, not being separable from these permanent gases at anr

tion

—

:

;

known temperature;

tliat all above this unknown temperature,
necessary to raise and suspend water, as at the
polar regions, appears in this form of electricity, or in its most
separate and pure state, (we can perceive it by the sense of seeing)
as I consider its state in the form of electricity to be
and thus
the northern lights change with the changes in tcniperatvnc,
and follow the parts where the largest collections of ice are
formed, &c.
All these and several other facts appear to me explained on the.e views.
The power of the steam-engine de-

and under

it,

;

pends
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on rendering this power too dense to escape through the
Its power is in proapparatus as it would do in its pure state.
portion as its radiating energies are unoccupied, and yet sufficiently confinable not to pass through the vessel*; thence the
powers of the air-machine lately discovered, (I conceive the
word discovered is more correct than invented: the power is the
discovery; the wheels, and pinions,&:e. are the invention,) or, as
it has been called, the rarefied air-machine.
What is called the
elasticity and compressibility of air is heat, or this power passing out and passing in if altogether separated by compressioa
from the substance held in solution, as in the German tinder-box,
peiui<

:

its elasticity instantly ceases.
In short, not to dwell more om
these points at present, it seems to me that certain appropriate
quantities are inherent in all passive substances, and may there-

them together ; and that all above this
and change their state of existence from the
5olid to the liquid, and from the liquid to the gaseous state ; and
if not soluble, to separate their parts or particles, more or less,
according to circumstances. As for instance, a change of elecJore,

probably, bind

leiids to dissolve

tricity will explode a small quantity of water, converting it into
vapour; and if confined in a small tube, burst it with explosion,
or cause pith-balls which are not soluble to diverge, &c.
Tlie action of one quantity or proportion of this power, I

necessary to the present relative order of things;
this order, and this state, is confined principally
to the internal parts, and preserves and supports them in this
relative and present form of existence.
The other, or additional

therefore say,

is

and according to

is the excess, and has the power more obviously of
and uniting, or moving and separating particles and
masses, carrying in one direction, and drawing in another. And

proportion,

dissolving

in proportion to their solubility or insolubility they are united or

separated from each other.

The

first,

or

combined quantity, more

passive substances throughout space.
quantity,

more

The

particularly pervades
last,

theuncombineil

particularly pervades space void of passive sub-

stances, and is the infinite medium or stupendous chain of conThis distinction, then, though it may
nexion between them.
in some measure be arbitrary and artificial ; vet it comes ne;;r
to facts, and the natural state of things ; and it is one which I
think will be found useful in assisting the memory, the only u^e
• This and every part of this view or theory of the subject was entertained
may be proved l)y a correspondence with the late Dr. Fawcett,
if these letters are stiil in existence.
I mention this, because

in 1S06, as
in Chester,

many improvements in the steam-engine prove this view correct.
1o
speak of the expansive power of steam, convey.s to me a very inipcrloi.t ami
inad(.(iuate explanation of the mode of its acUon.
of
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of any such divisions.

It will

Philoiophy^

be found, too, convenient not only

in rendering this theory of chemical philosophy, of electricity,

galvanism, caloric, light, and chemical affinity, or chemical
changes, more complete and more fully and easily comprehended;
but also it \\\\\ enable us with more facility to follow the application of these principles to astronomy, or mark those means by
It is from consiwhich one celestial mass influences another.
derations such as these, that I have been induced to divide this
power into two portions; by vviiich it is not to be understood I
mean any difference in the power, but in the quantity of that
power and the circumstances attending the operation.
The one then, I call the comliiied portio?i, or that which is
internal and inherent in passive substances ; and the other I call
the uncovihined portion, or that which is in excess, and conseijuently is external and extraneous of passive substances.
The utility of this distinction, and its useful application to the
phaenomena of nature, will, I repeat, be perceived and acknowledged, as we proceed in our course to point out the beads and
principles of chemical affinity; and I conceive I am warranted
in adding, demonstrated in our application of them to electricity,
galvanism, caloric and light, and still more so in proceeding to
particular facts.

existence of separate and distinct powers in nature is so
from appearing to me a maintainable position, that cannot
even form the most imperfect and vague idea of any such thing:
but that one power should be modified in its effects and phaenomena by circumstances and substances, is not only, a priori, a
rational idea ; but on a very slight investigation of nature it will
be evident that such modifications must take place. We see it
proved by every fact of nature and art, that there is some active
grand and irresistible power and universal solvent; and if so,
then, as it holds substances more or less in solution, it must in proportion to this be more or less attenuated or condensed, and con-

The

far

1

Kcquentlv more or less rapid in its movements, and more or less
energetic in its actions. All these and a variety of other things,
infinitely varied in their nature and their proportions and combinations, must diversify the actions of this great agent, and produce phaenomena and effects so infinitely varied and apparently

widely different from each other, that, overlooking this view, we
Tnay cease to wonder that so many powers and agencies in creation have been introduced and enrolled on tlie list by niodera
philosophers; and which in my opinion threaten, by rendering
science so complicated and confused, to extinguish that generai
love for it which must end in its monopoly by the lew, and
thus cease to produce its benign and liberal effects on the
world.

I

contend that circumstances constitute the solo

dif-

ference

.
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fcrence of eacli ; that all natural knowledge can only be the
science of the vis nalurce', that whether we examine the bowels
of our earth or the constitution and properties of our atmosphere,

or ascend to the more elevated and sublime view of nature in
the celestial circle of events, it is still a continuation of our investigations of the laws and principles and modifying circunjstances of the same unlimited power of nature.
If it should appear that 1 repeat these ideas and vary the expression by which 1 convey them too diffusely, it arises from my
anxiety to be fully understood ; and I do this particularly from a

conviction of

hy

its

the difficulty

necessity
I

for years past, in

— a conviction which has been produced

have experienced,

in

making these views

conversing on the subject

fully

comprehended, which

have been in the habit of doing almost incessantly, and with
those most conversant with such things, some of whom seem to
have imperfectly adopted them in their after writings. It is very
different to have in our own minds the clearest perception of a
subject, and the fullest conviction of its truth (which can only
arise from having long confined our thoughts to such subject),
and to be able to produce the same effect on another. Nor
need we wonder at this, when we reflect on the amazing length
of time and degree of labour it requires, even stimulated by an
enthusiasm which cannot be transferred, to produce this effect
on ourselves. I shall therefore be yet more particular.
By" the comhined portion," I mean that fixed internal and
inherent quantity, of which I conceive every distinct species of
matter has, in the same circumstances, its allotted portion, as
that principle which gives, retains, and continues its form, properties, and state of existence.
By " the uncombined portion," I mean that moving, external
or extraneous or projectile or radiating quantity, which, in proportion to its abstraction or its excess, produces either the solution,
deposition, or separation, motion, or change of place, of partiI

cles, or of substances.

Together and as one power they fix the place, regulate the
form, and determinate the movements of matter, whether it respects the particles, or the aggregate masses of matter.
This science of attraction, then, not only investigates the force
of that inherent or combined portion of this power, which is allotted to particles or to masses of matter, but it ascertains also
the influence which its excess, or the radiating or uncombined
quantity, has also upon them; or not only of that quantity which
produces the union, but of that also which produces the motion
of matter.
This science then has to ascertain the grand law by which
this

—
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and tiiis influence are regulated, and mutually act on
each other and it is evident they act on each other witii a force
exactly in proportion as tlie one or the other is in excess or dethis force

;

In fact f (here appears in nahire a strong teridency to
and an appropriate share of this principle; and
whenever this distribution is disturbed or accumulated on one
point, and abstracted from another, this power is at the same
The one body is as ready to part with its exinstant exerted.
cess as the other is to receive its deficiency, and this exertion to
effect a proper diiitribution keeps up all the movements and
The quantity in that place which is
ciianges of the universe.
.overcharged, rushes to that which is undercharged, with a forca^
Fjearing an exact ratio to the overcharge of one and the undercharge of tlie otl.er, when nothing intervenes to oppose the action of this law. But as it is from substances intervening of different specific capacities and conducting powers, Sjc. that these
eommotions themselves take place, in its distribution this law is
modified by an infinite number of circumstances, and of course
produces, bv the qualities of the particles, and these qualifying
circumstances attending these agencies, all the various result*
which it is the object of chemical philosophy to investigate.
Whether these results are those of nature or those of art, and
however varied the circuu'.stanccs, the power and the primary
law of that j>ov,-er are the same.
[To be continued.]
ficient.

pos.^ess a relalii e

LX,

Description of Air.

Henry

Tritton's improved Ap-

paratus Jor Disti/laiiun,

A

HIS apparatus, for which the inventor has obtained patent?
United Kingdom and t^e Colonies, is so simple, so efficacious, and at the same time so important In its results, that we
arc persuaded our readers will feel gratified in being made acfor the

quainted with it.
Mr. Tritton incloses the body of his still in an outer case
nlled with water in such a manner that no heat can get to the
still, but through the medium of the water, and consequently
no heat greater than the boiling point of water can reach
Before commencing the distillation, the still
its contents.
and the other vessels connected with it are exhausted of aif
bv means of an air-pump. A close condensing vessel is used,
instead of the worm commonly employed, which is connected
with a close receiver by means of a pipe and in the pipe there i*
a stop-cock bv which this communication may be closed as ocThe receiver has on its top a stop- cock for
casion requires.
;

the
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Descriplion of an improved Apparatus for distilling.

the admission of the air when necessary, and both the receiver
and the stil! liave proper discharge cocks, and may have manholes or cap-screws in any convenient situation for cleansing

them, and anv

otlier useful apjiurtenances.
construction is shown in Plate II. and will be easily understood from the following description
A is the still; LL
the outer case attached to it ; B is the close condensing vessel;

The

:

C

is

—

the close receiver, having an air-pump

also a stop-cock

D; H

E

on

its

top,

and

the discharge cock of the receiver; I
the discharge cock of the still ; G is the stop-cock in the pipe
connecting the close condensing vessel and the receiver.
The
is

condenser and receiver are also in cases, but surrounded with
cold water.
In this improved apparatus, the produce in the receiver may
at any period of the distillation be examined v.'ithout interrupting
the progress of the operation; for by turning off the stop-cock
G, so as to close the communication between the close condenser
and the receiver, the latter may be opened, without suffering air
to get into the other vessels, so as to stop or

impede the

distil-

The advantages presented by this invention are many
and important. By the removal of the pressure of the air from

lation.

the surface of the liquid in the still, a very moderate heat suffices
to effect distillation
far less than in the common process; and
a great saving of fuel is effected, which (for the colonies espe-

—

cially) is a

To show

consideration very important.

it may be stated, as the reexperiments, that distillation in this improved
apparatus takes place at a temperature full 80" below the common boiling point of 212°. By the regular application of this
low degree of heat through the medium of the liquid in which
the still is immersed, any empyreuma is entirely prevented, and
the produce in the improved apparatus is rendered far superior
to the best produce of common distillation.
No accidejit of
burning to the bottom can occur in this apparatus, nor can loss
by evaporation, inevitable at the worm's end in the common
mode, and sometimes great when too fierce a fire is kept up.
The durability of the vessels is also promoted by this new construction and mode of operating ; and as less heat is required for
distillation with this apparatus, so less cold water is wanted for
condensation, which in several of the West India islands, that
have but a very scanty supply of that useful article, is a very desirable saving. These advantages have been proved by many decisive
experiments, and the quality of the spirit obtained by distillation
in this improved method has been pronounced unrivalled by
gentlemen eminently competent as judges on the svibject. Those
Z
VoK5l. No. 241'. i\7fly 1818.
who

the extent of this benefit,

sult of repeated

'
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who

are interested in such improvements may see the apparatus
at u'ork at the premises of the patentee, No. 63, Whitechapc^I,
London, who has the permission of tlie Honourable Coniniissioners of His Majesty's Excise to erect liis improved apparatus
for distilhng, for

the use of

distillers, rectifiers, S:c.

Copy of a Letter from Joseph Benvvki.l, Esq. {a Gentleman
of long Experience, and of great piactical Skill, in the English Mult Distillery,) addressed to Mr. HfiNRY TRlTTONfO?i
the Subject of his Patent improved .dpparatus for Distilling.

Dear Sir,

— Having attended repeated

Henley, Oct. 9, 1817.

made with your
apparatus for producing a vacuum and distilling by the combination of the balneum with the air-pump, and having considered the principle thereof,
I feel much satisfaction in communicating my full conviction, that it is a mode by which a piuer
trials

—

be extracted, than by any other that has been hitherto
that a considerably less proportion of fuel will be requisite, and that the operation may be performed with equal facility.
I remain,
.spirit will

practised

;

Dear

sir,

yours very sincerely,

Joseph Benwell.

To Henry

Tritton,

Esq.

Copy of a Letter from iV/r. Wxiiiam Ali.v.'s, {Fellotu of the
Royal and Linncean Societies,) addressed to Mr. Henrv
Tritton, on the Subject of his Patent improved Apparatus
for Distilling.
Plougli Court,

Mv Dear

Friend,

—

I

Lombard

Street, Oct. 7, 1817-

consider that the plan for producing

a vacuum, or even a partial vacuum, in the vessels destined tJ
is a great improvement: for,
in proportion as the vacuum is rendered more perfect, the spirit
will be drawn over at a lower temperature, and will be more
fragrant, and better in every respect ; and the still being surrounded with water, the heat can never rise beyond two hundreti
and twelve degrees; and consequently, that unpleasant smei!
which the spirit always has when the matter in the still is overheated or burnt to the bottom, is entirely avoided.
It is furthet
obvious, that upon this plan distillation may be carried on with
a smaller expenditure of fuel than upon the old s}stem.
receive the products of distillation,

I

remain, thine sincerely,

Wn.i.tAM Allen.

To Henry

Tritton.

LXI. Account
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LXI. Account of a Shoicer of Meteoric Stoves irhichfell in the
Cornmunicaled /'jr William BigCovnly of Lirnerick.
gins, Esq.
To Mr. Tilloch.

—

1 SKND you a copy of a letter which I have received
Sir,
from a gentleman of the highest respectal)ility, who was an eyewitness to one of the most remarkable showers of meteoric stones
on record. This shower fell in the county of Limerick.
The information with which I present you, was in answer to
the following queries, which George Tuthill, Esq. of this city was
good enough

to transmit to his friend in Limerick, soon after the

event occurred.
1.

Have any persons seen

the stones in the act of falling

?

How

soon after the large stones fell were they discovered ?
and were they hot ?
3. Was the fall accompanied by thunder and lightning ; and
if so, was there but one clap and one flash, or hov/ many ?
4. What was the state of the weather ?
5. What is the shape of the larger stones ?
2.

6. Have smaller stones fallen at the same time, and at what
distance were they found from the larger ones ?
7. Were there appearances of recent fractures on the surface
of the large masses ; and if so, whether those fractures corre-

sponded in shape and number with the small fragments ?
In consequence of the foregoing questions, I received the fol" Limerick.
lowing letter
Friday morning, the 10th of September 1S13, l)eing
"Sir,
very calm and serene and the sky dear, about nine o'clock a cloud
appeared in the east, and very soon after I heard eleven distinct
reports, appearing to proceed from thence, somewhat resembling
the discharge of heavy artillery. Immediately after this followed
a considerable noise not unlike the beating of a large drum, which
was succeeded by an uproar reseml)ling the continued discharge
of musquetry in line. The sky above the place whence this noi.e,
appeared to issue became darkened and very much distuibed,
making a hissing noise ; and from thence appeared to issue with
great violence different masses of matter, which directed their
course with great velocity in a horizontal direction towards the
west.
One of these was observed to descend it fell to the earth,
and sunk into it more than a foot and a half, on the lands of
Scagh in the neighbourhood of Pobuck's Well, in the county of
Limerick.
It was immediately dug up; and 1 have been informed by those who were present, and on whom I could rely,
It weighed
that it was then warm, and had a sulphurous smell.
about seventeen poimdsj and had no appearance of liaving been

—

:

;

Z

2

trLictured
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ftactured in any part, for the whole of

its surface was uniformlv
smooth and black as if affected by sulphur or gunpowder. Six
or seven more of the same kind of masses, but smaller, and fractured, as if shattered from each other or from larger ones, descended at the same time, with yreat velocity, in different places
between the lands of Scagh and the village of Adare. One more
very large mass passed with great rapidity and considerable noise
at a small distance from me ; it came to the ground on the lands
of Brasky, and penetrated a very hard and dry earth about two
feet.
This was not taken up for two days
it appeared to be
fractured in many places, and weighed about sixty-iive pounds
Its shape was rather round, but irregular: it cannot be ascertained
whether the small fragments which came down at the same time
;

—

!

corresponded with the fractures of this large stone in shape or
but the unfractured part of the surface has the same
;
appearance as the one first mentioned.
Tliere fell also, at the
same time, on the lands of Faha, another stone, which does not
appear to have been part of, or separated from, any other mass
its skin is smooth and blackish, of the same appearance with the
first-mentioned, and weighed above twenty-four pounds.
Its
shape is very irregular. This stone is in my possession, and for
its volume is very heavy.
" There was no flash of lightning at the time of, or immediately before or after, the explosion ; the day continued very
calm and serene; was rather close and sultry, and without wind
or rain.
It is about three miles in a direct line from the landtt
of Brasky, where the very large stone descended, to the plat:e
where the small ones fell in Adare, and all the others fell intermediately ; but they appeared to descend horizontally, and as if
discharged from a bomb and scattered in the air.

number

:

"

I

am,

sir,
'^

Your obedient

servant,

" Sam. Maxwell.
" IVilliam Higgins, Esq.
" Dublin Society-House."

There

is

no phaenomenon

in nature so strange or so difficult

to be accounted for, as the existence of meteoric stones in the

atmosphere, and the circumstances attending their motion and
descent to the earth. The fiery meteors which deposit them
are often seen at a considerable height above the clouds, moving
in a horizontal direction with great velocity, but gradually approaching towards the earth. When thev reach within a certain
distance of it, or when they meet with clouds, the pheenomena
of thunder and lightning are produced, the ignition ceases, and
the stones come down, most frequently shattered into masses of
diflfcrcnt sizes, with the effects of fusion, without exception, on
their

which fell

in the

County of Limerick.
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their surface, the fractured parts excepted, although internallv
they exhibit no such appearance.
In whatever part of the world those stones are found, they
exhibit very nearly the same appearance as to colour, texture,
fracture, &c. and on analysis give the same ingredients, sometimes varyin'4; verv iittle in their proportions.

Tlie stone wliich fell a few years ago in the county of Tipperary, and whifh weighed seven pounds and a half, was found
by my analysis to consist of the same substances with many

which had

fallen on different parts of the globe, according to
the analyses of Mr. Howard.
The following are the constituents of those stones, viz.
Silex in large quantities.

Magnesia.
Iron in

its

metallic state.

Nickel in small proportions.
Sulphur and oxide of iron.
As no other mineral substance hitherto discovered on our
globe consists of the above ingredients, we must consider them as
foreigners.
Some philosophers suppose that thev are projected
from the volcanoes of the moon
that they are projected from
the earth by means of volcanoes
that they are produced in the
atmosphere by the gradual accumulation of minute and invisible
atoms, &c. But as these speculations are inconsistent with sound
I)hilosophy, or even with plausible hypotheses, I shall drop the

—
—

subject here.

supposed by Cladini that they never belonged to anv
were opaque wandering masses, before they
reached the confines of our atmosphere.
This, certainly, is the
most rational mode of accounting for their presence in the situation in which we first behold them in the atmosphere.
However, to account for their becoming luminous or red hot,
when they descend into the upper regions of our atmosphere,
regions of eternal frost, has been a desideratum with me, and engaged much of my attention some time past.
These masses, like all other ponderable materials, contain
specific heat round their atoms and particles
in moving through
the atmosphere they collect electricity ; and tiiis continues increasing, as there is no other solid matter in those upper regions
When they acquire a sufficient
to prevent its accumulation*.
It is

planet, and that they

;

quantity of electric matter, the entire or a portion of their specific
heat is liberated, and much of it is thrown on their surface; this
• TIiP upper part of the atnios))lierc which extends beyond the reach of
clouds, contains a considerable quantity of free electricity, as the phainoncnon of the aurora boreuU* suOicit'ntly rvlnees.

Z3

jjlves
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gives the luminous appearance : as they contain much iron and
Milphur, a portion of oxygen unites to their external parts. The
•degree of heat produced by these different circumstances will

account for the superficial fused crust which invariably surrounds
these substances.
It is probable also that a quantity of electri-

round those masses, so as to form a con;;iderable and
dense atmosphere, and that this electric atmosphere as they
move along keeps the air in contact with them in a constant
city collects

blaze.

These electric stones in descending towards the earth, when
they meet a cloud comparatively negative, lose a portion of their
electricity; which bursting fortli with great vehemence exhibits
the phaenomena of thunder and lightning; at the same time that
they are most commonly shattered into pieces.
So soon as this
takes place, their luminous appearance ceases, their specific heat
resimies its former station, and they are precipitated to the earth,
still retaining a considerable degree of heat.
The stone that
fell in the county of Tipperary could not be touched with the
hand some time after its descent.
It is somewhat strange that those meteors should be found to
move from E. to W., which is contrary to the motions of the
earth unless it had been occasioned bv the electrical explosion,
which might have scattered the stones in every direction by its
violence.
It is impossible that such explosions could be j)ro»
duced but by means of electricity : therefore, it appears rather
singular that they should not be accompanied with lightning,
which is generally the case; but probably the opacity or darkness of the clouds, during the fall in the county of Limerick, reti^
dered it invisible.
I am, sir,
;

Your very humble servant,
W. HiGGlNS.
LXII. Observations on the Letter ^/'A/r. Friedlander on the
actual State of Magnetism in Germany.
By M. C. Oppert,

M.D*
JL he' readers of the Gazette of Health will find in the first number of that work for 1817, a letter from Mr. Friedlander to the
editor of that journal. On the present State of Magnetism hi various Parts of Germany.
The author, who has just performed a rapid journey through
tliat country, begins by giving a succinct account of the history
of a sick person whom he saw at Hamburgh, who, having followed a course of magnetic treatment for several months without
dciiving thcref.om any benefit, had been prevailed on by Mr. F.

• Translated frpm the German.

to

oji

(he actual State

abandon

to

of Magnetism

in

German}/.

.",.09

Going thence to Berlin, where magnetism is
more success and more zeal than any where else,
he displays, or
what he believes he there observed

it.

practised with

—

he describes
;
rather he interprets, the opinion of the most eminent physicians
of that metropolis ;
he then gives his own particular opinions ;

—

and resting on general considerations, he endeavours to deny
most of the effects of magnetism, by attributing to the force of
imagination those effects the existence of which he is obliged to
acknowledge.

The

incorrect statement of facts related in that letter, and tlie
consecpicnces drawn from them, impel me to answer the
author.
It is not mv intention to enter on anv controversy on
the reality of the effects of magnetism,
on the methods employed in the practice of it,
nor on the applications which have
false

—

—

been made of it for the cure of different diseases. These
have already been treated in so many writings,
that it appears unnecesiary for me to discuss them anew.
But
[ believe
I owe it to this science and to truth, to rectify those
relations, the incorrectness of which obscures the light of a doctiine which ought to be made perfectly clear; and to repel a satire the more misi)!aced, when attempti)ig to throw ridicule U])ou
subjects which from tlieir nature ought to be treated in the most
serious and even solemn manner.
Educated at Berlin, where I devoted five years to the studv of
medicine, I did not neglect any thing from which 1 could derive
instruction in that science: and I believe 1 have it in mv power
liitherto

different sul)jects

to explain to philosophers and the learned, those facts, most of
which are misrepresented in the letter of Mr. Friedlander.
The institution of Mr. Wolfart, Professor in the University of
Berlin, is the principal object of the descriptions and satire of
Mr. F. It has been established bctv.een ten and eleven years ;
and it has extended itself and obtained more success every year.
The discovery of the property of the agent denominated magnetic fluid, of parsing to unorganized bodies, impregnating them
during a certain time, and of passing thence into the huinau body,
suggested the apjiaratus knowai by the name of baquets. These
arc isolated vases filled with water, magnetized by a proceeding
.similar to that by which we magnetize human beings; and which

thus become in some sort reservoirs of the magnetic fluid. Iron
or steel conductors emerging from the water, direct the fluid to
the patients placed round the baquct.

The

means of distributing magadvisable to have recourse to those apparatus;

necessity of multiplying the

netic aid,

made

it

one magnetizor could not have strength or time suflficient to
magnetize a great mimjjer of patients.
Experience has brought.
to perfection their use ; and the hixury which prevails even in
for

—

V.a'

the

;
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simplest retreats of science, has given to these machines an
elegance under which the sceptical think they trace mystery and
chicanery.
Mr. Wolfart's baquets were at first of ihe most simple construction; those of other physicians, whether in Berliner
any of the smaller towns of Germany .are so stilh in fact, they are
nothing but vessels filled with magnetized water and furnished
tlie

In the course of his practice Mr. Wolsome of no importance,
;
He
a'ld others useful in promoting the circulation of the fluid.
inclosed the vessel of water in a mahogany case, wiiich Mr. F.

with
f irt

steel conductors.

made

additions to this apparatus

pleased to compare to an altar, with the same aptitude with
which he compares to a sanctuary a room in no respect different

is

A steel rod is in.mersed perpendicuthe raiddleof the vase, woollen ropes of about three lines
diameter are attached to this conductor, and the patients surround
from any ordinarvapartment.

larly in

with these cords such parts of their body as they conceive to be
the seats' of their disease.
Mr. Wolfart thinks they increase the
effect of the apparatus, by conducting the fluid which emanates
from the reservoir. They are not of silk, as Mr. F. states them
to be, but of worsted ; for, according to Mr. Wolfart, silk will
As to the brass
not serve the purpose of a magnetic conductor.
wires of which Mr. F. speaks, there are not any in the machine;
and he is deceived in imagining that he recollects any communication established from the baquet to the sides of the apartment
In the u])per part of the mafor this would be entirely useless.
hogany case there is a space above the bacjuet, which is filled
with lambs' wool.
The wool thus placed becomes charged
with the magnetic fluid ; and is applied in several local affections, to continue on the parts affected the constant influence of
magnetism. Above the machine Mr. Wolfart has suspended a
glass globe, quicksilvered like a looking-glass, which communicating with the central conductor l)y means of a woollen cord,
partakes of the properties of the machine, He believes, in common with many magnetizers, that magnetism is propagated like
light by irradiation; that, concentrating itself in a body within the
glass globe, it is thence radiated so that its effects are diffused
every way.
For this purpose, and not to use as a lustre, he
added a ball of glass to his apparatus.
Mr. Wolfart makes use of the baquets as they were at first used
in the magnetic treatments.
The patients seated round it take
hold of the steel conductors, to draw thence the streams, which
they direct according to their complaints.
They experience
nearly the same effects as from direct manipulations,
cessation
from fatigue ; the sensation of warmth; perspiration; every degree of sleepiness, and somnambulism ;
indeed, all the effects
consequent on direct manipulation are produced equally in the in-

—

—

dividuals

on the actual Stale of Magnetism

in

Germamj.

OGl

recourse to the baquet, more or less strongly,
more or less sensible of magnetic action. I
should repeat what has been said a thousand times, were I to
attempt here to detail the course of those phaenomena which,

diviuuals

who have

as thev niav be

notwithstanding an infinity of hypotheses, are

still

ineomprehen-

eible.

To

convince oneself of their reality, a transitory visit, a superan attentive examination, impartial
is not sufficient
researches, and observations closely followed up, are necessary to
give this conviction.
Had Mr. F., in his examination of this,
exercised the same impartiality of which he has given proofs in
other branches of science, he could not have stated the cases
with the want of accuracy so evident in his letter
he would
not have permitted himself to criticize so unjustly; he would
not have endeavoured to deter the physicians of France from
making trial of a means of cure, whicli, under their direction,
would pro<hice results the most advantageous to the progress of
physiology and of the art of healing.
Mr. Wolfart's institution has existed, as I have already said,
above ten years, and his practice has gradually increased. Most
of his patients are individuals who had already exhausted all the
resources of medicine;
yet this servesonly to enhance the value
of that agent of nature of which the powers are but beginning
to be known, and to increase our respect for those physiciatis
who are willing to study them and superintend their effects. Mr.
Wolfart's success has been very greet: and as his experiments
have Iieen multiplied, the confidence of the public has increased;
and the number of the sick who have resorted to his treatment
has become so considerable in these last years, that he found
himself under the necessity of sending some of these patients to
other gentlemen of the faculty who have established treatments
As to the result of the numerous experifimilar to his own.
ments made by Mr.Wolfart, the method he follows, the theories
it is to him we look for a
bv which he explains these effects,
detail of these, which he will not delay any longer than until the
to
I.ibours which he has undertaken shall aflford him leisure
anticipate the explanations he intends to offer, would be both
ficial

view,

:

—

:

—

—

:

haz.ardous and indiscreet.
To one assertion of Mr. F.

because

it

might give ground

fart's system.

It is,

I

must however reply

for

—

in this |)lace,

a serious attack on Mr.

Wol

that this gentleman prescribes and distri-

—

so that the salutary effects of his
butes medicines to his patients
treatment ought to be attributed to these common remedies, and
In the first place, these remedies are very
not to magnetism.
simple, and have for the most part been employed only to ac-

quire
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the confidence of patients of that class of personc who
it impossiljle to relieve them without S'^''»K them some
medidne to take. In the next place, Mr. Wolfart's institution
not being intended for the trial of experiments, hut for the cure
fpiire

think

of disease ; this gentleman made use of all the means uhich l.is
previous studies afforded for the attainment of that end, in the
quickest vcfiM. Beinp; perfectly aware of the effects of the several
medicines, and of the benefit arising from their association to
cure of certain diseases, he would not renounce
persons who would have magnetism
treated like the physical sciences, without regard to the cases of
those who submit themselves to its action. Besides, the establish-

magnetism

in the

their aid, to satisfy those

was not a criterion at tlie time of Mr. F.'s
was not under the direction of a medical practitioner ;
;:nd though Mr. Wolfart i>crmitted such of the faculty as had
the curiosity to go into it, it was neither to instruct them in his

ment

visit

:

of Mr. VVoU'art
it

for truth
system, nor to try to make proselytes to his doctrine
In short, it must
will in the cud never fail to establish herself.
he remarked, and this entirely removes the objection to which I
that in the numl)er of persons who presented
liave been replying,
themselves, internal or external remedies were not administered
:

—

—

There is no doubt that from henceto a fourth part of them.
forth Mr. Woltart will altogether give up their use ; his insti-

now raised to the rank of a medical academy destined to the purposes of instruction, magnetism will be exclusivelv adopted, in order to preserve the purity of the experitution being

ments: but for that reason he will send out to another treatment
such of his patients as may require the union of medicine in the
As to the credit enjoyed by magnetism at
aid of magnetism.
Berlin as a meansof cure, it maybe said that it increases every day,
and that the most eminent piiysicians of that city hold this to be
one of the most efficacious remedies yet known. They are far
from considering it a specific in all cases ; nor do they resort to
it in such slight affections as yield easily to the connnon medicines; but numerous examples, observations collected from all
quarters, have at length placed beyond all doubt that it is,;i
valuable resource in different disorders, and, in many which arc

bevond the reach of medicine, that it is of inestimable utility,
it frequently happens that Drs. Hufeland, Hcim, Formey, and
other celebrated physicians, send to Mr. \\'olfart's institution
patients who have been long under their hands without deriving
benefit, and these persons leave the institution entirely cured by
Nor are these cases rare
the sole application of magnetism.
Berlin may
I have often witnessed them, and every inhabitant of
That magnetism does not always
assure himself of their truth.
:

cure

;
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nay, that in certain cases it does not appear to have any
cannot be denied;
but unfortunately we are not more advanced with respect to most of the other remedies in "our art :
we do not know their manner of acting; we cannot determine
with certainty what effects they will produce; we fail repeatedly
euro

;

—

effect,

employing them in diseases of the nature of which we know
more than of the remedy nor as yet are the physicians of
Berlin, most of whom have recourse to magnetic treatment in

in

i!o

;

certain cases, quite agreed as to the extent of

apply

mit

it

its

its efficacy.

without distinction to every internal malady
application to determined cases.

But

;

Some

others

in this

li-

respect

magnetism shares the fate of all other remedies, which at one
time rise, and at another fall, in the opinion of the faculty.
Dr.
Hufeland has himself too often and too clearly declared his own
sentiments, to leave it to any one else to interpret them. He acknowledges the efficacy of magnetism ; he ranks it among the
most powerful remedies in his materia medica ; and it is inconceivable that Mr. F. should appear to know nothing of this.
Dr. Hein), Dr. Formey, and other eminent physicians, are of the
tame opinion. There are, indeed, a few who cannot yet bring
themselves to admit the existence of a power of which they have
no conception but these persons are too wise and too modest
to judge of and condemn what they as yet know very imper:

fectly.

The

public usually sides with those physicians

who

are

most

The

majority are by this time acquainted with the
effects of magnetism, and the admirable phaenomena which sometimes accompany it.
The great influx of sick persons tp the

e-teemed.

magnetic treatment of Mr.Wolfart and of some other physicians,
proof of their confidence in it.
Persons of the highest consideration are not above inquiring
into all that this new doctrine offers, that is remarkable and interesting; but indeed here all the mystery and juggling, which in
other countries have been so inimical to the propagation of this
No man thinks of estadiscoverv, have been carefully avoided.
blishing a magnetic treatment to make his fortune.
At Berlin,

is sufficient

Germany, the disinterested love of truth
and the most rigid principle reign in the empire of the sciences.
The government in Prussia has not aeen with indifference the
progress which the doctrine of magnetism has made towards
perfection.
Too enlightened not to be sensible of the advantages derivable from its protection of the science and of indias in the greatest part of

viduals, but too circumsj)ect not to foresee the abuses whicii

might counterbalance them,

—

it

has taken such measures as are
The public

favourable to ^liem, while they prevent the other.

practice
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magnetism has been forbidden to all persons who have
not attained a knowledge of the elements of medicine, and who
have not received a certificate, jjroying tlicin duh c|',ialilii'<i, from
the committee appointed to examine the capahilitv ot the physicians.
By this means there is now notliina; to f^ar from a
power which, in the hands of the ignorant, of enthu'iiasis, and
quack;!, might have been subversive even of social order. On the
other hand, tiie goveriiment has raised magnetism to the rank
of those sciences which are to form a part of the public instruction
it has named Mr. Woh'art, Professor in ordinarv of the
Faculty, and Director of a Magnetic Seminary which it has
added to the numerous useful public establishments existing at
Berlin. Magnetism is thus placed within the observation of such
of the faculty as can appretiate its advantages and its inconveniences, and separate that which may be illusory or exaggerated
from that which is incontestably true.
The practice of magnetism is more or less known in the rest
of Germanv. I have travelled over a part of it, and have found
that it is generally pursued with toIer.iWe impartiality and ;'eal.
At Vienna it had been prohibited by government it was employed notv.-ithstanding, and that even publicly. At the time of
tiie Congress, several magnetic experiments were made in preschcjC of the august strangers there assembled, v,liich succeeded
to their entire satisfaction.
In fine, last summer the prohibition
was entirely taken off by a government order, and the practice
of magnetism was confided to medical gentlemen particularly
approved. On this subject, Mr. F. seems ignorant of this decree,
for he says nothing of it in his letter.
He is dou'Dtless not aware
that the King of Sweden has just sent an eminent physician
and that the Emto Berlin to be instructed bv Mr. Wolfart
peror of Russia has sent thither Mr. Stoffregen, first physician
Other foreign physicians have visited Berlin of
to the Emp'css.
This is sufficient proof
their own accord, with the same views.
that in the Northern countries magnetism is not regarded as a
chimera.
In fact, it is time to leave off disputing the reality of a thing
which has for the last thirty years occupied the attention of the
Nothing is more easy in medicine, than to reason, as
public.
Mr. Pinel frequently says but at the same time nothing is more
useless: indeed, nothing tends so much to prevent real observation and accurate experiment.
This has unfortunately been the
lot of magnetism.
Each man arrogates to himself the right of
reasoning and deciding ; they exhaust the arguments a priori,
drawn from the elements of phvsiologv but no one examines
into facts; no one gives himself the trouble of making accurate
practice of

:

—

;

;

:

:

and
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and continued researches. Ask these reasoners, who fill the medical and literary journals with their satires and declamations,
whether they ever applied seriously to the study of the doctrine
they attack;
in all probahility, not one of tliem grounds his assertions on experiments tried by himself.
Many of them fancy
it would derogate from their dignity, even to make an inquiry
on a subject against which tliev are prejudiced. Since the publication of the first Memoir of M. de Puysegur, printed in 17S4,
a great many collections of facts have been published both in
France and Germany. Some of these were probably of doubtful authority, but many were authenticated.
Tiie works of
Messrs, Wienhold, Gmelin, Kluge, and still more recently that
of Mr. Dcleuze, contain a body of doctrine not one word of
which is contrary to the actual state of the medical sciences.
The phsenomena there mentioned are given witliout exaggeration; the proofs discussed with impartiality: and yet the enemies of magnetism repeat the objections which are there refuted
if they have taken the trouble of reading them, it must
have been very superficially and with strong prejudice.
In
nuoting from them, they cite a few sentences, which being detached from what precedes and from what follows, give occasion
for ridicule.
I do not see any candour in this mode of making
quotations, but there is certainly in it great levity; and it is not
by such means that they can ever arrive at positive results.
Magnetism had the misfortune to fall during the infancy of
the discovery into the hands of individuals entirely ignorant of
the elements of physiology and medicine.
Some persons perverted it for their own interest, and thus abused a doctrine Vihich
they were not called on to profess, and the truth of which they
even brought into disrepute by the pretensions of quackery.
The regular physicians withdrew from the practice in piopovtion
as these empyrics gained ground
tb.ey abandoned the practice
of magnetism, and endeavoured to bring it into contempt,
la
consequence of this, for a long time the examination of the phaenomena it presented was given up to men who had not suflfitient instruction to weigh the circumstances in order to connect,
and compare them with other phaenomena of nature. We are
8tiU engaged in establishing facts which have been seen a thousand times ; in seeking the laws by which they must invariably
be reproduced in distinguishing what belongs to this new prinThose
ciple, from what might be effected by other causes.
sciences which treat of the physical properties of animal bodies
Electricity, galvanism, mineral
liavc advanced more rapidly.
magnetism have been studied and although the phsenomena
which they present arc ncitiicr less singular nor less inexplicable
thaii those of magnetism, we have not neglected to examine, to

—

:

—

:

;

;

establish,

—
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and to register them. The contrary is the case with
magnetism. They reason, they dispute, but do not examine ;
they judge without having observed; conclusion comes before
experiment, instead of after ; and how manv prejudices, how

establish,

many

how many interests produce these concluimpossible to mistake them in reading the opinions,
If tlie
the decisions scattered through the periodical papers.
medical men and the wits (for wits too will argue on medicine)
would study the doctrine which they oppose, the tiuth of it
would soon be evident to them ; and we should then perhaps
hear them giving to ;Tiagnetism panegyrics as exaggerated as

sions

prepossessions,

!

It is

their present criticisms.

C. Oppert.

S.— My

Observations were in the press when a letter was
communicated to me of the Count de Loewenhielm, minister
plenipotentiary of the King of Sweden at the Court of Russia.
This letter bears date Stockholm, 7th October 1816, and the
person to whom it is addressed has given nie permission to transcribe thence the following paragraph
*' I forgot to tell you that at Berlin Magnetism, known by the
name of Mesmerism, receives much greater honour than with
you or even with us. The King of Prussia has jtist appointed
Mr. Wolfart, Professor of Mesmerism in the Academy ; he has
P.

:

also founded an hospital of a

who

hundred wards

for the

wounded,

are to be placed under exclusive magnetic treatment.

" I have just learnt from M. de Cederschoeld, a very eminent
physician of Stockholm, whom I sent to Berlin at the expense
of the Court, that Mr. de Stoffregen, physician to the Empress
of Russia, and Mr. Malfatti, physician to the Court of Vienna,
are also sent to confer with Mr. Wolfart, and to leurn his practical system in the mode of using the baqiiet, a system founded
on the surest principles of approved medical science."

LXIII. Observations and Experiments on oxysnlphnetted
riatic Acid* ) ly the Marquis Cosmo RiDOLFit-

While

Mu-

the important uses of oxygenated muriatic acid f^s

and many of its new combinaand properties are discovered with great advantage to che-

are daily multiplying in the arts,

tions
•

However extraordinary 3ome

ideas contained in this

memoir may ap-

seems to have used so great circumspectionSn the experiments, and announces his hypothesis with so much modesty and diffidcncp,
that we apprehend his labours will be acceptable to chemlfits.
Edit.
pear, the authbr

t TTooiGiomak

di Fisica, Chhnic", ifc. of Pavi;i,

by Brugnatclli, Brunacci

and Configliachi.
Riists^

;
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mists,

its

tlieory

3{»7

a subject of controversy; and its nature,
to tlie disgrace of the first philosophers of the'age,
still remains
enveloped in obscurity.
Important facts exist in support of the
ancient theory of Vauquelin and Bcrthollet,&:c.; and many
is still

Ger-

man

chemists, at the head of whom is Berzelius, wish to preserve it against the delicate and ingenious experiments made
by
the celebrated Davy to establish his theory of chlorine, in which

he

followed by the French and some Italian chemists.
Since
is divided in opinion, and the facts already known
respecting this substance are not sufficient tosettlethe controversy,
is

then Europe

it would be too bold to pronounce
sentence without adducing,
as motives of the decision, new facts and conclusive
experiments.
It is therefore desirable that all chemists would
communicate to

the public the facts which present themselves in operating on
oxygenated muriatic acid and its infinite combinations, whence
some able chemist might combine, and, comparing them, decide
the question.
If I do not deceive myself, I hope that I have not
been altogether unsuccessful in the following few simple observations on oxysulphuretted muriatic acid, although they are
neither so complete nor extensive as they might have been, owing
to some personal circumstances which impeded me*.
I ought
also to add, that I was led to these experiments by the reasonings
of my friend D. Taddei, who assisted me in a great part of them
and hence they are announced under the name of both. We
have already published our first attempt to demonstrate the presence of oxygen in oxysnlphuric muriatic acid, and consequently
support the theory of Berthollet. I have only to add, that the
oxygenated muriatic gas which v,-as passed over sulphur as pure
and dry as-possible, was passed over muriate of lime iu a thousand different ways, to obtain the highest possible degree of dryness ; and that, previous to beginning the experiment, it was
endeavoured to fill the whole capacity of the apparatus with the
same gas, thus expelling the atmospheric air which it previously
contained. The sulphuric acid, in which the sulphur was changeJl
by the action of nitric acid, was as higidy concentrated as possible.
Encouraged by the satisfactory result oi our first attempt, we

made

others corresponding.

Over 313 parts of oxysulphuric muriatic acid put into a vessel full of muriatic acid gas, we threw 20 parts of pure and very
dry phosphorus.

By

simple contact only, after some hours the

•

In a note the author states those to be the injurious efFects of oxvga.'i on his lungs, exciting cough, &c. which have compeliod
abandon the inquiry. It may bo proper to observe, that this g«s h
not ?o dangerous to many others who are daily employed in preparing it ioi
the arts, and that in several manufactories visited by tlie translator he never
imiriatic acid

hinri

to

beard

its

being considered as c.trcmcly insupportable.

phosphorus
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phospliorus was melted without any sensible increase of temperatiue, and liquor placed over it lost its red colour, becoming yelAs it appeared that by repose no
lowish and somewhat turbid.
subsequent change could take place, we applied a moderate heat;

bent tube in the vessel in which we operated, carried
A strong ebullition immediatelv took place, and continued as long as there existed any
uncombined phosphorus, although at its commencement the apThe mass beparatus was removed from the action of the fire.
came of a transparent citrine colour, and an elastic fluid was
separated during the experiment, which we recognised to be pure
As the experiment was made in a retort,
muriatic acid gas.
distillation was easily effected without permitting the contact of
the muriatic acid passed over, and a little sulthe atmosphere
phurous acid ; the sulphur was sublimed ; a mass remained havExposed to a naked
ing a red colour, and the density of paste.
fire without removing it from the same receiver, sulphur was
again separated from, it, and a white solid mass remained, soluble in water and with all the properties of phosphoric acid.
This weighed 50 parts. Hence the phosphorus was found increased in weight by 30 parts of oxygen. Now in 315 parts of
oxysulphuretted muriatic acid, there exist 24 of oxygen : thus we
see that there was no other loss in this experiment but four parts
of oxvgen, which probably constituted the very small portion of
sulphurous acid. The existence, therefore, appearing evident of
a quantity of oxygen in this liquor, in such a state as to form
new combinations with bodies greedy of it, we believed it our
duty not to omit experimenting with carbon, thinking that by
this means the theory of Berthollet might be established; since,
if carbonic acid were formed, we should have a valuable fact to
add to those already stated. Taking therefore 3 5 parts of oxysulphuretted muriatic acid, we put them into a tubulated retort
comuiuuicating with a glass tube, within which was carbon obtained from the action of pure sulphuric acid on pure alcohol.
This carbon was during an hour exposed to the most violent
heat, and rapidly introduced into the tube (which passed through
a small furnace, and after having two bends was united to a
VV^oulf 's apparatus). We commenced by rarefying the air within
the vessels by means of a strong heat applied to the whole of
But owing,
their surface, and afterwards we heated the tube.
perhaps, to the badness of the lute which we employed, we
found this experiment extremely difficult to conduct to a fortunate result; as too great a heat melted the glass, while a temA
perature a little inferior left the experiment incomplete.
porcelain tube, had we been able to procure it, might perhaps
have pbviated this difficulty, and prevented the necessity of repeating

and

it

fixinc^ a

to a bell-glass receiver over mercury.

:

1

—6
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peutini^ the

same experiment

it

When

the apparatus had attained the temthe acid in the retort,
volatile, and keeping the furnace at a uniform tempe\'ery great quantity of gas was evolved, which tra-

dcbired exactness.
perature of 35" of

making

several times before attaining the

Wedgwood, we heated

A

rature.

versing the pure water in the connected vessels, the lime water
in the globular glass, and afterwards a column of the same within
a cylinder in order to wash it well, it was finally collected in the
bell-glass.
The experiment finished, we found the contents in

examining £very part of the apparatus and

in analysing the pro-

ducts.

There was no residue in the retort which contained the oxysulphuretted muriatic acid, axcept a few drops of it, which were
owing to a portion of vapour that had not passed into the apparatus, and which condensing by the cold had resumed the fluid

These weighed

state.

five parts:

Hence of 315

parts, only

310

vapour over the red-hot carbon. In the space of the
anterior tube with carbon there was a little sulphur regenerated
and attached to its sides of a heavy red colour, and pasty-hke
wax, not acid by itself, and in that state which Berthoilet called
oxidated sulphur ; in the posterior part of the tube with carbon
there was also sulphur, but in a very small quantity and of a
natural colour.
This sulphur, besides the former, weighed 1
parts Hence only 84 parts experienced the joint action of the
heat and carbon, from which also should be deducted the proportional quantity of sulphur contained in the five parts of oxysiilphuretted Tiuriatic acid remaining in the retort.
This sulphur, however, found in the posterior part of the tube with the
carbon we considered as left by the sulphuretted hydrogen gas
(evolved as we might say) by some peculiar decomposition.
In
tiie bends of the tubes which contained water, we found a large
drop of a fluid which evinced many characters of hvdrogenat'^il
sulphur*, called by Lampadius alcohol of sulphur. Its volatility
passed

in

:

•

The

is the experiment alluded to.
He totik 315 parts of sulmunutic acid with nitric acid prepared by synthesis, and with

following

?!.<. retted

60 parts of this acid converted into sulphuric acid all the sulphur contained in that substance, which was 100 parts therefore 100 parts of sulphur to be eonverttd into sulphuric acid require 133 parts oxyg^en; of which
only 97 parts were furnished by the 160 of nitric acid. Now the 36 part3
deficient are nearly found by the ancient theory, w'lich considers 315 parts
of sulphuretted muriatic acid as consisting of 100 sulphur, 181 muriatic
Hence he infers that chlorine contains oxygen.
acid, and '.\^ o-xygcn
The author follows the opinion of those chemists who believe that albut Clement and
of
sulphur
is
composed
of sulphur and hydrogen
cohol
Dcsormcs with others maintain that it couMSts of carbon and sulphur.
Note of the Pavia Editors.
:

:

:
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appeared to be still greater than that which is commonly prepared ; and perhaps this fluid differs something from it in other
particulars, as

we

The limevvater was excessively turmuch calcareous carbonate and hydro-

shall see.

bid, and proved to contain

sulpliuret of lime.
It jjassed to the state of an elastic fluid
merely from hydrogen gas slightly sulphuretted. The formatiou
of calcareous carbonate should be suiTicient to confirm us in our
mode of thinking respecting the presence of oxygen in oxysulphuretted muriatic acid; and in fact without it carbonic acid gas
could not be formed, and in consequence we should not have
obtained calcareous carbdnate
but as this phcenoinenon was
combined with others of much importance, we were thus led to
niake new researches, which produced the following results.
At first there appeared a (piantity of calcareous carbonate, such
as to contain so much carbonic acid which could not be supposed to proceed solely from the 34 parts of oxygen that seemed
to form a part of the oxysulphuretted nuirialic acid: besides, not
iiaving found the smallest quantity of the 181 parts of muriatic
acid, except a slight indication in the anterior part of the tube,
where the carbon was mixed with the sulphur, hence aro-^e a
doubt that the muriatic acid itself was decomposed, and that it
had administered fresh oxygen. The carbon was diminished in
weight, become of a surprising blackness, had an insupportable odour of sulphureous acid, and could not be inflamed if not
previously exposed to a vivid heat: mean time by this process it
was burnt to the surface of the sulphur, its bad smell had vanished, and it was thus become sufficiently combustible to consume entirely without leaving almost any residue, being probably
converted by means of atmospheric oxygen into carbonic acid
gas.
In close vessels exposed to a heat nmch more intense than
tliat which it experienced in the glass tube, it did not lose its
strong smell, if not previously mixed with new and pure carbon,
The sulphur which
in which case some sulphur was sublimed.
was deposited on the sides of the tube behind the carbon, and
whose physical characters we have already described, being placed
by us in a glass subliming vessel, left in the act of sublima'Jon
traces of carbon sufficiently sensible to be scraped, and from
which we obtained a blackish powder extremely fine. It immediately occurred to us that this carbon mixt with sulphur proceeded from a reciprocal decomposition of a little carburetted
over a greater portion of sulphuretted hydrogen gas; but as it
presented an extraordinary brightness and combustibility, shining
like iron filings and inflaming by the discharge of a small Leyden
pbial, we determined to combine it with superoxygenated muriate
of potash to produce detonation.
We were much surprised i.n
:
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this operation by the unexpected fulmination which happened,
while we exercised on these two substances but a slight trituration to combine them intimately, a trituration effected with
two fingers holding the mixture in the folds of a thin dry paper.
The noise of the explosion was very great, and such as not to

be reproduced by four times the quantity of the same salt mixed
in any proportion with different combustible bodies.
All the
characters of this powder, its unequivocal odour of sulphureous
acid, whereas previously it was entirely inodorous, made it be
considered as a compound of sulphur and carbon combined together in unknown proportions, and perhaps both modified in
their chemical properties.
The large drops of hydrogenated
sulphur which we found in the cavity of the apparatus, and whicli
was as limpid as water, did not appear to contain an atom of
carbon or of sulphur in the mixture. We divided it into three portions, which we treated as follows
the first was inflamed by the
electric spark, burnt with a blue flame developing white vapours
with a sulphureous smell, and leaving no residuum ; the second
portion, introduced into a glass globe of large capacity containing oxygenated muriatic acid gas very dry, became pale yellow,
and terminated by leaving simple sulphur and destroying the
colour of the gas.
We then examined the atmosj^here in the
balloon glass, and found it to be pure muriatic acid gas.
Tiiis
fact, noticed by other chemists, has not been well observed or
duly considered; and to explain this phsenomenon with greater
exactness, we employed, for the same experiment, the third portion of hydrogenated sulphur which remained.
Instead of a
simple spherical glass vessel, as in the preceding experiments, we
used one elliptical and doubly tubulated.
The inferior neck or
tubulatnre of this vessel was closed bv a steel stopcock, to which
was attached a curved glass siphon, in which, mercury was included,
to show by its height in the one or other arm, the increase or
diminution of the atmosphere in the glass.
The other tubulature was armed with a steel joint, through which was passed a
male screw of the same metal (all the steel parts were covered
with a hard variiish to prevent the action of the oxygenated
muriatic acid), at the extremity of which, introduced into the
inside of the vessel, was a platina wire, to which was suspended
The inner rim was covered with skin, in
a little platina cup.
order tiiat the hydrogenated sulphur which was placed in the cup
ahould not come in contact with the oxygenated muriatic acid,
but at the pleasure of the operator, which was effected by means
of a screw and the edges of the cup being brought in communication with it.
The whole being thus disposed, by means of a
strong pneumatic machine the atmospheric air was confined
witiiia the receiver, and afterwards we substituted very dry oxygcnated
Aa2
:

;
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genated muriatic acid gas. The apparatus was again emptiftil,
and filled with the acid gas until we concluded that it could
contain nothing but oxygenated muriatic acid gas; when we observed the temperature of the interna! air bv means of a thermometer which was immersed in it. Adapting the siphon to the
stopcock, we observed the stationary point of the mercury in its
two arms. Lowering the platina cup containing the hydrogenated sulphur by means of the screw, we noticed in an hour the
following appearances, having the stopcock shut. The temperature of the inside of the vessel rather increased, and afterwards
returned to

had no
it vvas

its

greenish yellow.

became a

little

The gas confined in the vessel
ccmmcneement of the experiment

original state.

colour, although at the

The hydrogenated sulphur from a fluid
somewhat

pasty, from a perfect transparency to a

The stopcock being opened, the mercury in
the siphon evinced an increase of volume in the air of the receiver, the barometer indicating no diminution of pressure. Afmilky appearance.

ter another hour we found the same things, only the increase of
volume of the internal air was greater. At the end of a third hour
we observed no change. We then resolved to try a higher tem-

perature in the balloon glass, exposing it for a few moments to
a bar of iron heated, but not shining.
With this heat the paste
in which the hydrogenated sulphur had been converted, became
dry, and the sulphur remained in the cup in a white powder
some of this powder was sublimed on many parts of the sides of
the vessel ; this happened without the mass being melted, and it
is evident that it was a sublimate from undecomposed hydrogenated sulphur, which abandoning its hydrogen had left this powder adhering to the sides.
left all to repose a little, and

We

when

resumed its original temperature we observed a new increase of air.
At this period we introduced a small quantity of
oxygenated muriatic acid gas, the driest and purest possible.
This was effected by means of a bladder, which threw into the
apparatus oxygenated muriatic acid gas without permitting the
condensed air to escape. After a few minutes the stopcock was
opened, to see if there vvas any increase in the air, as it seemed
there should be in proportion to the quantity of gas added; but
instead of this we found a diminution, and the temperature of the
gas as much raised restored to its original degree, we added
some new oxygenated muriatic acid gas, and after a certain repose found a diminution of air, an increase of temperature, and
the white powder of sulphur had assumed its ordinary yellow coAfter a little repose we added more oxygenated muriatic
lour.
gas, but we then observed an increase of the air and no change
it

:

of colour.

We

deemed

it

suj>erfluous to continue

longer these experi-

ments,

on oxysulphurelted Muriatic Acid.

ZT-i

ments, and resolved to examine the different residuums in tlie
operations.
We found that the weight of the sulphur corresponded to that of the hydrogenated sulphur emplovcd, and that
the mixt gas was composed of simple muvialic acid gas 92, and
liydrogen gas S.
From these facts it seems just to conclude that
the hydrogenated sulphur ahsorbed with aviditv the oxygen,
throwing off a little of its hydrogen ; and such was its tendency
to combine with the oxvgen that it decomposed the oxygenated muriatic acid gas, taking from it the oxvgen with which it
was charged, and reducing it to simple muriatic acid gas. Jt
appears therefore that common sulphur contains a dose of oxygen, as in our process sulphur of a white colour was obtained,
which was coloured yellow in proportion as it absorbed oxygeu
from the oxygenated muriatic acid, after which it displayed all
the characters and properties of common sulphur.
It also contains hydrogen, according to the experiments of Berthollet; and
after passing over the red-hot carbon, in such circumstances it
furnished the inflammable liquor known bv the name of hydrogenated sulphur: it appears that it only gave out a portion of its
oxygen, which constituted perhaps the carbonic acid gas with
carbon surcharged with hydrogen, of which charcoal is a copious
source. Hence we could only form a theoretic hvpothesis, since
the principal object of our labours was not to oi)taiii hydrogenated su!j)har; and consequently we could not determine with
certainty if, from the copious (juantity of carbonic acid gas obtained by the action of the oxygen of the oxysulphuretted muriatic acid, some atom might nofbe involved in it, or might proceed from the oxygeii in the pre-existent sulphur.
If therefore
anyone should think it a principal object to repeat and extend the
experiments of Lampadius, Robiquet, Vauquclin and Berthollet
on this substance, it would be perhaps the most useful thing to
observe accurately, by analysis, if sulphur naturally contains a
dose of oxygen, or if it is apt to combine with oxygen after being
modified by the action of carbon, and perhaps bv that of muriatic acid, as we have seen by sytithesis ; and in case that this
should be the fact, to determine if this rcobtained sulphur had
any property not common to natural sulphur or if at least it
were not at the same time observed under the aspect of a white
powder. Whoever will reflect that, although hydrogenated, sulphur absorbs a portion of oxygen, it docs not ajvpear that it
could deprive the oxygenated muriatic acid gas of its superabundant oxygen, reducing it to simple muriatic acid gas, at least
not without using a strong dose of hydrogenated sulphur, always
supposing S5 parts of muriatic acid gas to be surcharged with
15 of oxygen to constitute oxygenated muriatic acid gas.
But
if the facts which we have announced should throw any doulit
Aa3
ia
;
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on the theory of chlorhie, we cannot, hence, unequivocally reas-

sume the Lavoisieriau doctrine

may be

in all its extensions,

although

it

the following deductions.
sulphur changed the oxygenated muriatic acid

fair to institute

Thehydrogcnated

into simple muriatic acid, giving out hydrogen, and absorbing a
this seems to be oxygen,
portion of its acidifying principle.

Now

property of producing sulphuric, phosphoric and carbonic
The quantity of oxygen
acid, facts which we have already cited.
absorbed corresponds to the quantity of hydrogen emitted: now the
hvdrogenated sulphur absorbed from 100 parts of oxygenated
muriatic acid gas eight parts of oxygen ; there remain therefore combined with the 85 parts of muriatic acid gas only seven

from

its

of surplus oxygen, and the properties of the acid gas are scarcely
hence
those of simple muriatic and not oxygenated muriatic
we conclude, that the muriatic acid gas may be surcharged with
oxygen to a certain point, without evincing the properties of oxygenated muriatic acid gas ; that the ultimate portions of oxygen
under the circumstances in which they exist, determine its true
:

it to the
not entirely
void of probability, as in like manner it is known that sulphureous
acid has divers quantities of oxygen without altering its properties ; so also nitrous acid, the ultimate portions of oxygen

formation, and thus subtracting
state of simple muriatic acid gas.

its

properties restore

This reasoning

is

Hence may
uniting and constituting it sulphuric or nitric acid
we not suspect that muriatic is a simple gradation of oxygenated
I know that the modern doctrine opposes this
muriatic acid ?
mode of reasoning, and considers these bodies as in a state of
mixture and not in divers degrees of oxygenation ; but this does
imt appear to me to be yet well ascertained; and if it were, it
:

to our case.
over the bubbles of hvdrogenated sulphur in the cavities of the apparatus, and in which the gas was
washed, was milky, and contained sulphuretted hydrogen and car-

is

easv to apply

it

The water which lodged

bonic acid gases.' The limevvater in the balloon glass was converted into a bydrosulphuret of hme, and calcareous" carbonate
was formed, which, after being washed and dried, gave lime 1 14,
200. The carbonic acid gas
carbonic acid gas 84, water 2
Here
consisted of 51-4 oxygen, 19 carbon, 10-6 water =84.

=

find a quantity of oxygen equal to. 17*4 more than what
should really be found if the carbonic acid gas was all formed
at the expense of the 34 parts of oxygen which accompanied
the sulphur submitted to experiment, recollecting that the sulphuretted muriatic acid was at 10' of Reaumur (55°Fah.) under
the barometric pressure of 27 inches eight lines (French), spesulphur, 181
cific gravity 1'7, and composed of 100 parts of
Neither the extra 17-4
muriatic acid, 34 oxygen, =315 parts.

we

parts
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oxygen which were found, can be attributed to the sulphur, in which I have intimated a doubt of the natural existence
of oxygen as not being vet directly proved, and as not being caparts of

pable of existing in a proportion exceeding 17 per cent., nor fo
the carbon, as it was not observed to be developed by Lampadlus
or Bepthollet

;

nor from the atmospheric

air,

which was expelled

tocommencing the experiment; and even had it not been
5o, the whole capacity of the apparatus was not such as to contain so much oxygen, combined in tiie proportion in which it
exists in the atmosphere.
Recalling to mind the diminution of
previous

the 181 parts of muriatic ^cid, shall it not be permitted to doubt
that the oxygen proceeded from some decom,positicn of this substance, of which the other elements being unobserved, their nature
is unknown ?
Who would again offer tlie hypothesis that mariatic acid may be composed of hydrogen and oxvgen, and that
it differs from water only by the different proportions of its constituent parts?
If it were permitted to think thus, we should
doubt that in decomposing it might have yielded water, the formation of which we could not perceive, not having first weighed
the water in the vessel, and some free oxygen that combining
with the carbon had produced the extra carbonic acid gas, of
which we have already spoken. We recommend to chemists
the facts here stated, while we request their indulgence with respect to the above hypothesis; declaring that we are not fanatical
framers of new systems, but only desirous of accumulating facts

from which the most ingenious of the age may deduce new
theories*.

LXIV. On

—

* Observation by the Translator.
Marquis Ridolfi is one of the vei*y few
Florentine nobles who devote their attention to the sciences; and hence, perhaps, we may discover more causes than reasons for some of the opinions
ct>ntainedin this memoir.
It is evident that the author began his researcl'Cs
not so much like an inquirer after truth, as with the view of confirming
some preconceived opinions which analytical experiments have proved, if
not altogether erroneous, at least of a very equivocal character. To this
sentiment must be ascribed such a series of facts and deductions founded
en a single experiment with phosphorus, although the labours of Professor
Branchi were surely sufficient to prove how little dependence should be
placed on our actual knowledge of this body and its relations with others.
Professor Brugnatelli is evidently of an opinion very different from that of
the author; and in a comprehensive exposition of Berthollet's candid statement of his conversion to Sir H. Davy's theory of chlorine, clearly shows
tiiat nearly all the facts and circumstances which Ridolfi adduces, may be
explained without admitting the unproved assertion of its containing oxythat it cannot be
gen.
If indeed the Marquis Ridolfi's position be just,
proved by analysis to be a compound body, no argument, a priori, should
be admitted to the contrary from synthesis
if it cannot be decomposed,

—
—

—

:

all

our knowledge and logical reasoning sanction the induction that

Aa

4

it is

»impie.

—
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son, any description,

more

]

the Kaleidoscope.
in the

hands of almost every per-

what will present itthe subjoined historical detail, will here be unnecessary.
Dr. Brewster, the patentee of this amu^ng instrument, is
particular than

selt in

charged by many with being a plagiarist, and claiming that, as

i\

new

invention of his own, which is really old, and the discovery
of another.
We shall lay the grounds of this charge before our
readers;
and we begin with some remarks which have appeared

—

in the French Journals

:

" had the Kaleidoscope been
imported into Paris, when twenty competitprs started forward,
and each, his glass in his hand, contended for the attention of
the public.
To the Kaleidoscope one opposed the Polyoscope:
another the Metnmorphosiscope ; and as the great majority of
spectators called out for something French, we saw immediately
this wish gratified bv the Transfiguraletir, the French lamp, &c."
** M. Robertson," a mathematical-instrument maker in Paris,
of some eminence, " reclaims for France the priority of this invention.
He brings in proof an instrument, of great dimension
it is true, but which for many years has furnished in his cabinet
the same various pictures which an adroit speculator has introduced into the Kaleidoscope. Thus the Professor Brewster of
Edinburgh, to whom the English have attributed the honour of
this ^discovery, is nothing more than an imitator.
This is not
the first time that a French discovery has taken the longest way
"

Scarcely," says one of them,

of arriving at Paris.
M. Chevalier too enters the lists; holding
hand a work, published more than Jifty years ago, in
which the principle of this agreeable illusion is described, whilc
in the other he presents us a lamp which, by adding much to
the magic of the effects, merits truly the name which he gives
."
it of the French MuUiplicalor
However mortifying it may be to our ingenious neighbours,
the French, to have their claims to the originality of this invention denied, the fact is, that, should the optical principle on
in one

But it requires little experience to know how fallacious and inadequate are all synthetical experiments ; and as in their nature they must be
founded on preconceived notions, they can never be of vnlue, but only
where they tend to confirm the accuracy of analysis, as in the decomposition
and recomposition of water. But if the facts here adduced prove any thin|:,
it is ratherthat chlorine and hydrogen produce muriatic acid, instead of tlie
This is not altogether
latter beco.uinjj chlorine by the addition of oxygen.
improbable, nor incompatible with the reputed discovery of Lampadius, who
nupposes that muriatic acid is composed of hydrogen and oxyge.n united to
an inflammable base. Rome, Feb. 1818,

^)le.

which
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founded, and earlier publication, be held
to constitute the invention, the discovery will be found to belong to England, notwithstanding the French work " published
fTioi-e than ffty. years ago, in which the principle of this agreeable illusion is descril)ed ;" for the principle was published in

which the instrument

is

London more than eighty years asjo, in a work entitled " New
Improvemetils of Planting and Gardening, both philosophical
and practical, 6th Edition. By Richard Bradley, Professor
of Botany at the University of Cambridge, and F.R.S. Printed
for J. and J. Knapton, in St. Paul's Church-yard^ 1731." The
following is printed from Bradley's first chapter.

" Description and Use of a new

Invention for the more speedily
designing of Garden Plats, whereby lue may produce more
variety of Figures in an Hour's Time, than are to be found in
all the Books on Gardening now extant.

"

now

design to treat of has afforded
acquaintance, I have been easily
persuaded to make it public. It is of that nature, that the best
designeis or draughtsmen may improve and help their fancies
by it, and may with more certainty hit the humour of those gentlemen they are to work for, without being at the trouble of

Since the instrum°nt
to many of

some pleasure

I

my

making many

varieties of figures or garden plats, which will lose
lime and call an unnecessary expense, which frequently disIn short,
courages gentlemen from making up their gardens.
the charge of the instrument is so small, and its use so delightful and profitable, that I doubt not its favourable reception in
But to proceed
the world.
" We must choose two pieces of looking-glass of equal bigness, of the figure of a long square, five inches in length and four
they nn.st be covered on the back with paper or silk,
in breadth
to prevent rubbing off the silver, which would else be apt to
This covering for the back of the
crack off by frequent use.
glasses must be so put on that nothing of it may appear about
the edges of the bright side.
" The glasses being thus prepared, they must be laid face to
face and hinged together, so that they may be made to open and
As for example, the
j<hut at pleasure, like the leaves of a book.
first figure (PI. III.) shows us the backs of the two glasses A and
B joined together by hinges C C and D D, so that they may be
opened and shut to any part of a circle. And now the glasses
being thus fitted for our purpose, I shall proceed to explain the
use of them.
" Draw a large circle upon paper, divide it into 3, 4.5,6, 7 or
fi equal parts, which being done, we may diavv
in every one ot
the divisions a figure at our pleasure, either for garden plats,
:

:

or
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As for example ; in the second figure, we sec
a circle divided into six parts, and upon the division marked
A is drawn part of a design for a garden. Now to see that design entire, which is yet confused, we must place our glasses ujjoii
the paper, and open them to the sixth part of the circle, i. e., one
of them must stand upon line b to the centre, and the other
must be opened exactly to the point c ; so shall we discover an
entire garden plat in a circular form (if we look into the glasses)
divided into six parts, with as many walks leading to the centre,
where we shall find a basis of an hexagonal figure.
" We may more plainly see how the glasses ought to be placed
upon the design by viewing the third figure. The line A, where
the glasses join, stands immediately over the centre of the circle:
the glass B stands upon the line drawn from the centre to the point
C, and the glass
stands upon the line leading from the centre
to the point E.
The glasses being thus placed, cannot fail to
produce the compleat figure we look for and so whatever equal
part of a circle you mark out, let the line A stand always upon
the centre, and open your glasses to the division you have made
with your compasses. If instead of a circle you would have the
figure of an hexagon, draw the straight line with a pen from the
point c to the point d in the second figure ; and by placing the
glasses as before, you will have the figure desired.
" So likewise a pentagon may be perfectly represented by
finding the fifth part of a circle, and placing the glasses upon
the outlines of it, and the fourth part of a circle will likewise
produce a square by means of the glasses, or, by the same rule,
will give us any figure of equal sides.
I easily suppose that a
curious person by a little practice with these glasses may make
many improvements with them, which perhaps I may not yet
have discovered, or have for brevity's sake omitted to describe.
" It next follows that I explain how by these glasses we may,
from the figure of a circle drawn upon paper, make ati oval ; and
also by the same rule, represent a long square, from a perfect
square.
To do this, open the glasses and fix them to an exact
square place them over a circle, and move them to and fro till
you see the representation of the oval figure you like best; and
so having the glasses fixed, in like manner move them over a
square piece of work, till you find the figure you desire of a long
square.
In these trials you will meet with many varieties of
designs.
As for instance, the fourth figure, although it seems
to contain but a confused representation, may be varied into
above 200 different representations by moving the glasses over
or fortifications.

D

:

:

which are opened and fixed to an exact square. In a word,
from the most trifling designs, we may by this means produce
sftme thousands of good draughts.
'^ But
it,
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" But

that the fourth figure may yet be more intelligible and
have drawn on every side of it a scale divided into equal
parts, by which means we may ascertain the just proportion of
any design we shall meet with in it.
" I have also marked every side of the fourth figure with a
letter, as A B C D, the better to inform the reader of the use of
the invention, and put him in the way to find out every design
contained in that figure.
useful,

I

" Exp.

1.

Turn the

side

A

to

any certain point, either to

the north or to the window of your room, and when you have
opened your glasses to an exact square, set one of them on the
line of the side D, and the other on the line of the side C ; you
will then have a square figure four times as big as the engraved
design in the plate
but if that representation should not be
;

agreeable,

move

the glass

open to a square) to the No. 5
them be parallel to D, and the other

(still

of the side D, so wiil one of

stand upon the line of the side C : your first design will then be
varied; and so by moving yom- glasses in like manner from point
to point, the draughts will differ every variation of the glasses,
till

you have discovered at

least fifty plans differing

from one an-

other.
'•'
Exp. 2. Turn the side marked B of the fourth figure to
the same point where A was before, and by moving your glasses
as you did in former example, you will discover as great a variety of designs as had been observed in the foregoing experi-

then turn the side C to the place of B, and managing
the glasses in the manner 1 have directed in first example, you
may have a great variety of different plans which were not in
the former trials ; and the fourth, D, must be managed in the
same manner with the others; so that from one plan alone, not
exceeding the bigness of a man's hand, we may vary the figure at
least 200 times ; and so consequently from five figures of the like
nature we might show about 1000 different sorts of garden plats;
and if it should happen that the reader has any number of plans

ment

:

works by him, he may by this method
and produce such inmmierable varieties
not possible the most able designer could ever have

for parterres or wilderness

alter

them

that

it

is

at his pleasure,

contrived.

"And seeing I have given such directions as I hope may inform
the curious of the use of this new invented instrument, I think
it may not be improper to advertise that the publisher of these
papers is provided with glasses of several sizes ready fitted up for
the experiment, at the following prices: the smaller sort atjSf.

and the other at 55."
In the foregoing description of Bradley's invention, the prinon which he constructs it, is precisely that

ciple of reflection

which
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which Dr. Brewster has employed in his Kaleidoscope but tlic
means by wjiich the latter presents to tlie reflecting surfaces the
objects that are to be reflected, are quite different.
Even uith
Bradley the kind of objects and the means bv which he presented
these objects to the mirrors were what constituted his instrument a new invention for the arrangement of the reflectors
themselves was not of Bradley's discovering, as we shall prove
;

;

immedialelv.

We copy the following from Jolm Baplhta Porto's Natural
Magic, the English Translation published in 1658,
*'

To make a plain Glass that

shall represent the

Image

munijuld.

"A

made

make many representations, that
be seen at once ; for bv opening and
shutting it, you shall see twenty fingers for one, and more. You
shall make it thus
Rai<e two brass looking-glasses [metallic
mirrors], or of crystal, at right angles upon the same basis, and
let them be in a proportion called sesquialtera, that is one and
a half, or some other proportion, and let them be joined together
longways, that they may le shut and opened, like a book; and
the angles be divers, such as are made at Venice
For one face
being oljjected you shall see many in them both, and this by so
much the straighter, as you put them together, and the angles
but they will be diminished bv opening them, and the
are less
angles being more obtuse, aou shall see the fewer: so showing
one figure, there will be more seen: and furlher, the right parts
will show right, and the left to be left, which is contrary to
looking-glasses ; and this is done by mutual reflection and pulsation, whence ariseth the variety of images interchangeable."
From the foregoing it is manifest whence Bradley derived the
principle which he apj)lied to the construction of his instrument,
for he borrows the very words of Porta, " that they (the mirrors) may le shut a?id opened like a look;" and hence it follows
that if the discovery of the principle cannot be allowed to the
French, so neither can it to the English
for Porta's work was
first published (at Naj)les we believe) in 1.538,
faur looks,
is,

glass is

that

many

that will

may

things

:

:

:

:

m

about the year 1573), in its enlarged
Bradley was not called a plaform, comprising tiventy looks.
probably bccai!;-e liis instrument, though identically the
giarist,
same as Porta's, was applied in a different way and to a different
Should Dr. Brewster then be considered in that light,
purpose.
for having made use of the same principle in his instrument,
which in construction is different from either Porta's or BradPorta, by looking at objects before him, along the angle
lev's ?
formed at tbejoini igof his glasses, saw them multiplied: Bradlev,
by

and 35 years

—

after (that

is

.
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by placing his joined glasses upon his drawings, at right angles to
them, and looking at them, in the same manner, saw them multiplied
but the number of reflections could be calculated.
Dr.
Brewster, by putting the reflectors in a tulie, and attaching
thereto, and at right angles to them, two discs of ghiss with objects interposed, form.s an optical instrument capable of producing an incalculable (if not an infinite) number of combinations,
by merely making the discs, or the whole instrument, to revolve
on its axis, while the eye looks through it. If the previous application of any known principle to the construction of instruments, is to be considered and held as embracing all future applications of the same principle, there can be no new inventions ;
for to obtain knowledge of a principle, not before known, is a discovery, and not an inueniion: no person can invent a principle;
but he may apply a principle, when known, to a new purpose,
and this new application with the new means emplojed, is what
constitutes a new invention.
T.
;
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Treatise on the General Principles of Chemical Analyses.
Translated from the French oJ'L. J. Tmkard, Member of
the Institute cf France, Professor of Cneinistry, &c. &c.

By Arnold Merrick.

Sao.

346 pages.

In -the original this Treatise forms t1;e concluding volume of
Thenard's Chemistry, published in 18l(j.
Some slight alterations and many additions, consisting chiefly of extracts from the
other volumes, have been made by the translator, to render the
work more complete as a treatise. The translator states that
possessing, as we do, the excellent works of Daiton, Daw,
Henry, Murray, and Thomson, a translation of the whole of
Thenard's Elementary and Practical Treatise on Cheniistrv was
quite unnecessary; " but as we have no separate and consenient
work in English on chemical analyses, (the Essays of Berjimau
and Kirwan having been long out of print,) it has been judsed
that a translation of Thenard's treatise on that subject wo^ild
be a valuable acquisition to the practical chemist.
It is hoped
that the present translation will be found sufficiently perspicuous
faithful and concise," and the translator modestly adds that " it
pretends to no other kind of merit."
We consider the work before us as a valuable acquisition to
the practical chenust.
Its nature will be better understood from
a summary of the contents than from an extract.
Contents

—
Notices respecting

3S2

New

Books.

Contents.

On the General Principles of Chemical Analysis. Ch. I. On
the Manipulations common to a great number of Analyses.
Ch. II. On the Analysis of Gases Distinctive Properties of
the Gases § 1 A Gas being given, how to ascertain its nature

—

:

:

.

A

Mixture of Gases being given, to determine what they
one comprised in
Analysis of a Mixture of two Gases,
are.
the series oxvgen, hydrogen, carbureted hydrogen, phosphureted
hydrogen, arsenureted hydrogen, oxide of carbon, azote, deutoxide and protoxide of azote and the other, in the series,
§ 2.

—

:

sulphurous, muriatic, fluo-boric, hydriodic, siUcated
fluoric, carbo- muriatic, oxymuriatic, hyperoxymuriatic, and carbonic acids, sulphureted hydrogen, tellureted hydrogen, and ammonia. Analysis of a Mixture of two Gases belonging to the first
nitrous,

—

—

series.
Analysis of a Mixture of two Gases
Analysis of
belonging to the second of the two preceding series.
a Mixture of three Gases, the one absorbable by alkalies, and the
two others not absorbable by those bodies. Analysis of a Mixture of five Gases, not absorbable by alkalies ; namely, Hydrggen, Azote, Oxygen, carbureted Hydrogen, Oxide of Carbon.
Analysis of a Mixture of four Gases, absorbable by alkalies.
—Analysis of a Mixture of absorbable Gases, and of Gases not
absorbable by alkalies ; namely, Azote, Protoxide of Azote, Deutoxide of Azote, Carbonic Acid, and sulphureted Hydrogen.
Analysis of a Mixture of Azote, Protoxide of Azote, Deutoxide of
Azote, Hydrogen, Carbureted Hydrogen, Oxide of Carbon, Carbonic Acid, Sulphureted Hydrogen, and Muriatic Acid.
§ 3.
Analysis of Compound Gases.
Ch. III. On the Analysis of Combustible Bodies. § 1. A
Non-metallic Combustible being given, how ascertain the nature
§ 2. A Metal being given, how ascertain its nature ?
of it?
§ 3. A Mixture of Metals being given, how discover them?
Analysis of some complicated Metallic Mixtures ; namely, Tin,
Bismuth, Lead, Copper, and Silver. The preceding metals and

of the

two preceding

—

—

—

—

—

—

The preceding and Manganese. The preceding. Gold
Zinc,
and Platinum. The preceding metals and Iron, § 4. Analysis
of some useful Alloys, and of seme others more complicated in

—

their composition ; namely. Mercury and Tin ; Mercury and
Bismuth ; Mercury and Silver ; Mercury and Gold Tin and
Lead ; Tin and Copper ; Zinc and Copper, or Brass ; Silver
and Gold; Silver and Copper; Silver, Copper, and Gold; Bismuth, Tin, and Lead. § 5. Analysis of some Alloys by cupellation, and particularly Gold and Silver Vessels, Utensils, and
Money. § 6. Determination of the Proportion of the consti;

—

—

tuent Principles of the Metallic Sulphurets, Iqdurets (Iodides),
Azoturets, and Phosphurets,
Ch. IV.
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—

Ch. IV.

Analysis of Burnt Bodies (oxides, acids).
§ 1 An
Oxide being given, how ascertain its nature ?
§ 2. A Mixture
of Oxides being given, to determine the nature of each of them.
Analysis of numerous Mixtures of Oxides.
Analysis of Stones.
Analysis of Clays.
§ 3. On the Principal Methods that must

—
—

—
—

—

.

be employed for determining the Proportion of the constituent
Principles of a Metallic Oxide.
§ 4. A Mineral Acid being
given, to discover its nature.
To determine the Proportion of
the Constituents of the Mineral Acids.
Ch. V. Analysis of Mineral Salts. § 1. A Mineral Salt being given, to determine its nature.
§ 2. Methods of determining the Quantities of Acids and O.xides of which Salts are composed.
Ch. VI. Analysis of Mineral Waters. Substances discovered
in Mineral Waters.
The way to detect those Substances. A
general Method of Analysis for Mineral Waters.
Dr. Murray's
General Formula, note (m). A Table of the Constituents of
some Mineral Waters.
Ch. VII. Determination of the Proportion of the constituent
Principles of Vegetable and Animal Substances.
Gay-Lussac and
Thenard's Method. A Table of the Analysis of 15 Vegetable Substances by this Method.
A Table of the Analysis of four Animal
Substances by this Method. Berzelius's Method.
A Table of
the Analysis of thirteen Vegetable Substances by the Method of

——

—

Berzelius.

—

Comparison of the two Methods.

Saussure's Method.

A

M. Theodore de
M. de Saus-

Table of Results obtained by

Observations on his Method.
Ch. VIII. On the means of ascertaining

sure.

Substance belongs that

Additions.

1.

On

to

which Chapter any

required to be analysed.
Iodine.
2. On Muriatic Acid.
is

Prussic, or Hydrocyanic Acid

;

3.

On

on Cyanogen, or Prussic radical

;

onOxyprussicor Chloro-cyanic Acid. 4. On Alcohol, Sulphuric
On the Decomposition of Salts by
Ether, and Fermentation.
Sugar.
On Oxalic Acid and some Oxalates. On Wollaston't
Chemical Scale of Equivalents. On the Blowpipe, by Gahn.
A Table of undecomposed Ponderable Substances. A Table of
Gases. A Table of the quantity of Moisture in a Cubic Inch of
Vapour at different temperatures. A Table of the composition
of the Acids, with the weights of their Atoms.
A Table of real
Sulphuric Acid in dilute Acid, at different densities.
A Table
exhibiting the proportion of real or dry Nitric Acid in 100 parts
©f the Liquid Acid, at successive specific gravities.
A Table of
dry iMuriatic Acid in dilute Acid, at different densities.
A {ieneral Table of Precipitaiits. Description of the Plates. Index.
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Delia Lf'ngiludine, e Lalitndine, delle Citta di Pisloja e Vrato,
(2#c. Delia Longitudiiie, e Lalitndine, Geoiirafica delle Citlii
di Fbllerra, S. Miniato, e Fiesole, Memorin, ts'c.
" On the Latitude and Longitude, &:c. of tlie Cities of Pistoja,
Prato, Voltena, St. Miniato, and Fiesole.
Bv Father 1nGHiRAMi, Public Professor of Astronomy in the Ximenian Institute, and of the higher Mathematics in the College of the
Scuole Pie of Florence. 1817."

The former of these Memoirs is printed in the Transactions of
the Royal Academy of Pistoja, and is the first account of the trigonometrical Survey of Tuscanv now executing by the author;
Those who believed
the latter is printed in a distinct tract.
every thing promulgated by Buonaparte, perhaps expected that
such an undertaking originated with him, but the contrary is the
;
and so far from encouraging it, he abiclutely prevented
It
Baron Zach from proceeding in his experiments in ISOS.
but if he did, it;
is true he made a road over a part of the Alps
was merely to facilitate the passage of the plunder of Italy to

fact

;

was reserved for the paternal government of Ferdiand a professor of religion, not of infidelity, to execute
and the unassuming
this arduous part of national geography
manner as well as judicious accuracy with which it is commenced,
is the best answer which could be given to the French reproach
The inof ignorance and incapacity in the natives of Tuscany.
struments used by Professor Inghirami were constructed by
Baron Reichembach of Munich, and consist of a theodolite or
repeating circle, telescope, &c. which he has found singularly
accurate and perfect. The greatest triangle which the author has
hitherto been able to observe and measure in a country covered
with mountains is about 40,000 French toises ; as he repeats
Paris.

nand

It

III.

:

his observations always nine, or ten times, with the difference
verv rarely of two seconds in each observation, he justly cou'
it is impossible an error greater than IS" could occur; but in by far the greater number of instances he has found,
thanks either to the extreme accuracy of his instruments or to
Thus, in
an almost total identity.
his own skill in observing,

eludes that

—

the angle from Pietra Marina to Volterra he found only 27 hundreds of a toise in 10,000 toises, and in that ffom St. Miniato to
Volterra only 26 hundreds of a toise ; in other instances much
But in a brief analysis it is impossible to convey any adeless.
quate idea of the author's labours in this interesting branch of
The latitude of Florence at the Observatory over
trigonometry.
the Museum on the left bank of the Arno, is calculated at 43*
46', 4'6" north, and the longitude from the Island of Ferrd 28"*
55' 2'4".
The author 'a first station was on t!ie Cocollo, one of
tht

New

Noiic6s respecting

3S5

Books.

llie ridge of mountains which bound the province of Carsentino,
and separate Tuscanv from the Ecclesiastical States on the nortlieast; It is situated' S.E. by E. of Florence 57° 58' 9"*, and
from thence he carried his triangles to Monte Serario, north, to

Pistoja, north-west, to St. Miniato,

which

terra,

is

W.

S.W. of Florence.

byS., and

The

finally to

Vol-

latitude of Fiesole, at

the bell-tower of the cathedral, he found to be 43° 48' 38-7",
and longitude 28° 57' 45-9", which is 2432-98 French toises
ciistant from Florence
latitude of the citv of Prato at the College Cicognini 43° 52' 56-6"; longitude 28° 45' 49-8; latitude
of the city of Pistoja at the episcopal palace 43'' 56' 4'6"; lon:

gitude 28" 34 48-7".
Latitude of St. Miniato, south angle of
the Tower 43° 41' 3-8"; longitude 28" 31' 21-9", and distant
from Florence 22-9J Tuscan miles of 68 tea degree. Latitude
of Volterra at the Mastio Tower 43" 24' 13'6"; longitude 28<»
Si' 69-3", and distant from Florence 31 '59 Tuscan miles. The
author's topographical description of his different stations, and
the extensive views which thev afforded of a beautiful country,
will be found useful to future geogra])hers and topographical
travellers
but an abridgement of them would not be intelligible.
Professor T. notices the discrepancies between the results of the
English and French trigonometrical survevors, and observes with
more candour and no less judgement than some other geometers,
that as the English surveyors have found it necessary to change
;

*' if

their basis,

we suppose an

equal necessity for change and

correction in the base of the French triangles,

we might perhaps

obtain an approximation in the results of the two operations,
wlrere all the diversity should not be attributed solely to the observations."
The author, doubtless from his experience, well

knows how much of

tliis

disparity

may be

attributed to a certain

Ivind of dexterity in the production of plausible
suits, for

which the French are not a

little

and uniform re*

celebrated,

for address in overlooking certain difficulties

as well as

which more candid

and philosophical minds not only confess, but seek

to trace to their

He

seems to think that one of the causes or sources of
error in the observation of angles may be ascril)ed td the lateral
reflection of the atmosphere ; but he dissents from the opinion
of Dr. Brewster, that they are owing to some defect in the eye of
the observer.
On this head, as well as in the whole series of his
cause.

observations, there are such evident traces of candour, judiciousness,

and accuracy, that some person interested

in

such inquiries.

• With this calculation the Professor favoured the Translator, it notboinij
necessary to his plan to specify the different bearings of his stations from
Florence.
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will

no doubt transfer them into English.

For the reduction of

his angles the Professor prefers the following formula

«C=0 4-tl^i^4^^---Ii^,
D
G
sin 1"

SID. 1"

where

C

is

the deduced

O

the one observed, r the distance between the place of
observation and that of reduction;
and G the approximate
distance between the two objects observed, the one on the right
the other on the left, and between which is comprised the angle
angle,

D

O

;

lastly,

y

is

the angle of direction, that

is the angle of the
place of reduction."
With this forhis angles, and found between Corollo his

object on the left with

tlie

mula he reduces all
station and Pistoja 33916*23 French

first

toises.

From

a

me-

moir read to the Society of Georgqfili, on the 1 1th December,
in Florence, it appears that the Tuscan government has ordered
the immediate completion of this trigonometrical survey of Tuscany, which is to be followed by the publication of a new and
accurate map of the Grandukedom, and many other improvements in the agriculture, irrigation, management of the waters,
&;c. in that most interesting province of Italy.
At the same
time a mineral, geological, and botanical survey of that country
is executing by different naturalists of known talents and knowledge.

An

Essay on the Origin and Operation of the Dry Rot, with a
to its Prevention or Cure ; to which are annexed Suggestions on the Cultivation of Forest Trees, and an Abstract
of the several Forest Laws from the Reign of Canute to the
present Time. By Robert '^l^W \hiA am, Architect and SuT'

View

veyor. 4to. pp. 420.
disease which it is the object of this

work to aid in preventing or curing, has of late become familiar, in its baneful
It has not only
effects, to all who are conversant with building.
become more general than it ever was in former times, but in
this country its ravages have increased beyond all proportion to
what has taken place in other parts of Europe. It has been
reckoned that the annual expense occasioned by the destruction
of timber, and the loss of labour in the necessary repairs, has
been to government not less than from two to three, and to the
wliole nation from four to five millions sterling.
It is not surprising that under such circumstances the subject
should have attracted very general attention, and that many remedies should have been proposed ; but we agree with the ingenious author of the Essay before us, that even those who have
gone furthest into the matter have merely contented themselves
with having detected the proximate cause, without endeavouring
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tb trace those remoter circumstances in which the disease originates.

In thehope of supplying this deficiency, Mr. M'William has
attempted to trace the disease to its remotest source, and investigate all the causes that
turity

;

may

co-operate

in

bringing

whence he deduces the means of preventing

it

its

to

ma-

attack,

progress, and remedying its effects.
in following out these objects has produced a voof considerable bulk ; which will be found to contain a

arresting

its

The author
lume

great deal of highly interesting and important matter, conveyed
in distinct and perspicuous language.
In the extract from it,
which we gave in our last number, on the Fir Tree, our readers

have been already presented with a specimen of the work, to
which we beg to refer them for ample confirmation of its claims
on their attention.
Theoretisch, practische Wasser, haukunst von C. T. von WiehQ\Cmg, Munchen 1809-1817:
"Hydraulic Architecture
theoretical and practical, by C. F. de Wiebeking, Privy

—

Counsellor to H. M. the King of Bavaria, 4 vols. 4to, with
upwards of 150 large folio plans and maps. Munich 1809-

1817.

The work on Hydraulic

Architecture, by the Chevalier de
Wiebeking, in four quarto volumes, is generally considered as
one of the most complete and extensive treatises on this interesting science. The fourth and last volume, which was published
in the course of last year, and has only lately reached this country, contains much highly interesting and valuable information,
respecting all the great works of Hydraulic Architecture, executed
in different parts of Europe, developing their principles, mode
of execution, advantages and defects ; and suggesting useful
ideas for their further improvement and conservation.
Thus it
serves to the student, as well as to the experienced engineer, as
a uever-faiHng assistant, and as a valuable book of reference in
his pursuits

and plans.

The

fourth volume chiefly contains supplementary matter to
the different divisions of the three former ones, and particularly

on the Inland Navigation of Great Brienumerating the different canals in various parts of this
country and of the great bridges that have lately been constructed across the river Thames at London.
The Chevalier's
observations on these subjects are very judicious, and exhibit
much mind.

treats in several chapters
tain,

;

In speaking of the river
ment's, that

Thames, M. de Wiebeking

no proper means are used

B

b 2

to

chiefly la-

promote the navigation
and

-

oSS
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depth of the water in the river, and
thus in the greatest mercantile citv of Europe^ the finest river
in a state of actual neglect and degrarlatinn, the principal

axid to preserve the necessary
tliat
js

cause of which is the irregular width of its hed, which neur
London Bridge is considerably narrower than at Waterloo
Bridge, and again contracts at Westminster Bridge ; whereby
the tide loses the power of removing the shoals and mud banks,
that are daily increasing and diminishing the depth of the water,
•vjiitli at some not very distant period niav prove fatal to tlie
navigation of the river.
In order to obviate these inconveniencies, the Chevalier suggests, that the whole bed of the river, from Wer.tminster Bridge
down to the Tower, should be reduced to a certain uniform
breadth, which he fixes at 550 feet ; that London Bridge be reii.oved entirely; and that, in the construction of new bridges,
this principle be always adhered to.
As to the removal oi
London Bridge, and the great advantages that would result fror.i
this operation to the navigation of the river, all the British enf;inejers are, no doubt, of M. de Wiebeking's opinion ; but as ti>
his project, to reduce the width of the river to 550 feet, many
may doubt whether, under the present circumstances, such a;'
alteration would be advisable or even practicable, though tl?
reasons which the Chevalier suggests for it are founded o:j
sound principles and corroborated by exj^erience.
The immense saving, which a reduced width of the river would hav?
caused in the construction of all the bridges over it, certainly
would have been a matter of great consequence ; and we may
safely assert, that if before the year 1737, or the construction of
\^'estminster Bridge, the public mind had been as enlightened
."vs it is at present on the subject of the
navigation and manage
laent of rivers, and if an experienced engineer had brought foiward a plan similar to that of M. de Wiebeking's, the adoption
and execution of it would have been highly beneficial to the navigation and conservancy of the river in general, to the port o\
London in particular, and to the improvement and embellishment
of the city of London.
Instead of the London Docks, the Chevalier de Wiebcking is
of opinion, that it would have been more advantageous for the
trade and commerce of the city of London, if a solid quay had
been constructed from Westminster Bridge down to London
Bridge
and if, in the place of one great bason, several small
basons had been excavated in different parts of the town, which
by means of locks would have comniunicated with the river,
'i'hc dimensions of these small basons he fixes to 1 20 feet breadth,
and to 4 or 500 feet length. M. de Wiebeking further proposes
;
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poses to join these small docks together by a canal parallel to
the quav, which would produce the advantage of scourinc; alternatively, as the tide served, every one of these basons hy the
water contained in the others. At the side of this canal and
the docks, warehouses of different descriptions could he constructed, and thus the mercantile depots would have heen nearly
central in the metropolis j besides this advantage, the water in
tfip canal would have heen of great use in case of fire.
The Chevalier concludes these observations with the following
" According to this plan, the length of the
passage (page 190)
:

Bridges of Westminster, Waterloo, Blackfriars, and Southwark,
would have been considerahly lessened, and the saving thus produced would have been more than sufficient for the building of
.1 new bridge in the place of London Bridge;
the great exjien^e
of the London Docks would have amply covered the costs of the
execution of the plan which I have thus sketclicd in its outlines,
if it had been proposed and attended to at the proper time.
But at present the only object which is most deserving of the
public attention, is the construction of a new bri<lgc in the place
of London Bridge, and that of a regular solid quay along the
banks of the river, and whether, notwithstanding the excavation
of the London Docks, the small shipbasons, which I proposed,
would yet be of moment and use for the trade. I therefore
leave it to the judgement and to the consideration of the British
engineers, to decide whether this part of my plan still deserves
to be attended to, and in what manner the principal ideas of it,viz.
the construction of solid banks of the Thames, the excavation of
small shipbasons, and the project of the new Bridge in place of
London Bridge, might best be determined and executed. But
before it is possible to enter into the particulars of these projects, it is indispensably necessary to procure more minute soundings of the river, than those that to the best of my knowledge

have yet heen made

M. La Beauiue

"

has in the press

**

Observations on the Pro-

Air-Pump Vapour- Bath, pointing out their El'ieacy in the Cure of Gout, Rheumatism, Palsy, &c. with cursory
Remarks on factitious Airs, and on the improved State of medical

perties of the

Electricity in all

and

its

Branches, particularly

in that of

Galvani'-m,

their Efficacy in various Diseases."

Mr. Jonathan Otlev, an ingenious mechanic, of Keswick in
Cumberland, whose iiitimate acquaintance with the diitrict of
the Lakes, and with its curiosities and natural productions, lias
ft-cquently occasioned him to be i,electcJ a- a viiUe to vi^itor> ;
Pi

It

O
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Ruyal

to those in particular

Sociely,

who have

travelled therein in search of

Mineral information is about to publish a very improved and
neat " Map of all the Lalies in Cumberland, Westmorland and
Lancashire;" which, embracing the Coast from Lancaster to
Workington, will show the heights of the principal Hills, and
many other matters (useful or interesting to persons making
the Tour of the Lakes) that have not hitherto been inchuled in
any Map.
The scale is four miles to an inch, and the size 13
by 10| inches.
;

Fkarmacopoeia Medici Practici Universalis, siste7is Mediramenta Pr^eparata et Composita, cum eorum Usu et Dnsibus ;
et Pharmacopoeia Ckirurgica, sistens Medicamejita Praeparata et Cnmposiia, Usui externn et Morlis prcecipue cxternis curaiidis dicala. AuctoreY. Swediaur, M.D. Jt/xla
AuclorisTextum recusa. Editionis Curarngessit, Additamevtis
locupletnvit, et Nutis elucidnvit

J.

B.

Van Mons, M.D.

Regia Universilale Lovanie?isi Professore PuhL. &c.
duodecimo.

in

2 vols.

Medical science is much indebted to M. Van Mens for this
edition of Swediaur's excellent work, which had of late
become rather scarce. The notes show a perfect acqnaiutaiicc
Vvith all the other Pharmacopcrias of repute, such as the London,
Edinburgh, Berlin, Danish, &:c. from which many valuable illustrations and corrections have been drawn ; and tlie whole
work is edited in a manner whicli does credit to the v.ell-knowu
ingenuity and diligence of the learned Professor.

new
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Humphry Davy

on the Safety
Flame.
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has just published an interesting volume
Coal Miners, with some Researches on

for

Proceedings of Learned Societies.

ROVAL SOCIETY.

May

7.

—A. cojTMUNiCATiON was read from Mr.

result of a series of meteorological observations

wick

in

14.

Bevaii, of the

made

at

Kes-

Cumberland.

No

meeting,

21. Read a paper, by Col. W. Lambton, containing a variety of deductions from the calculation of an arc of the meridian taken in India.
Read another paper, by Mr. Fond Astronomer Royal, on the best mode of making a Catalogue of the

Fixed

Sleam-Eng'mes.—New Extracts from

Coal.
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Fixed Stars, in which he points out several imperfections in tlie
plan followed by the late Astronomer Royal, and proposes one
of a more definite and comprehensive character.
28. Read a paper, by Mr. Pond, on the Parallax of the
Fixed Stars, containing a further application of the principles

developed in his former paper on Alpha Aquila;.
A paper was read at the same meeting by Mr.
on the Oxides and Salts of Mercury.

LXVII.

Intelligence

M. Donovan,

and Miscellaneous Articles.

STEAM ENGINES

IN

CORNWALL.

X^ ROM Messrs. Leans' Report for April IS 18, it appears that
during that month, the following was the work performed by
the engines reported with each bushel of coals.

Founds

'
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Locusts in India.

parturc, but eoiulnucd to hover about the place for a inontb'afterwards.

On the ISthof July, while riding in that direction, I discovered
a tremendous swarm of very small dark-coloured insects in the
vicinity of a large pool of stagnate water; they were collected
in heaps, and covered the ground to a considerable distance.
These, on minute inspection, proved to be locusts in miniature,
but without wings, in this place they remained, hourly increasing
in numbers, for some days, when the great body moved off, taking
a direction towards the town of Etawah they crept and hopped
along at a slow rate, until they reached the town, where they
divided into different bodies, still however keeping nearly the
same direction, covering and destroving everything green in
their progress, and distributing themselves all over the neighbourhood.
The devastation daily committed by them being almost incalculable, the farmers were under the necessity of collecting as many people as they could, in the vain hojie that they
iqight preserve the crop by sweeping the swarm backwards; but
as often as they succeeded in repelling them in one quarter, they
approached in another fires were then lighted all round the
fields with the same view:
this had the effect of keeping them
off for a short time; but sufficient fuel could not be supplied, and
the moment the fires became extinguished, the insects rushed in
like a torrent.
Multitudes were destroyed by the birds, and
many more by branches of trees used by the farmers for that
purpose, as w^ell as by their being swept into large heaps, and
consumed by fire; yet their numbers seemed nothing diminished.
They so completely covered some mangoe trees, and the hedges
surrounding the gardens, that the colour of the leaves could not
ie distinguished. They had no wings, and were about the size
of small bees.
They continued to creep along the ground, or
:

:

hopped when
July 27.

—

their progress

was interrupted.
in size, and had overspread
every direction.
From the want of

— They were increasing

that part of the country in
and the overwhelming inroad of these insects, the farmers
were nearly ruined. Nothing impeded their progress; they climbed
rain,

up the highest trees and scrambled over walls; and notwithstanding the exertions of several people with brooms, the verandah and outer walls of the hospital were completely covered
with them. They no longer continued to move in one particular
direction, but paraded backwards and forwards, wherever they
could find food.
On the 2Sth of July the rains set in with consideiable vio-r
Icnce ; tlie locusts took shelter on trees and bushes, devouring
every Ipaf within their reach
none seemed %o suffer from the
',

rain,

Ou

—
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On the 29th it did not rain, and the young swarm again were
nn the move, continuing their depredations ; they were fast increasing in size, and equally lively as before the rain.
It

again rained on the 30th, and again the locusts took shelter
trees and fences ; several large flights of locusts passed

on the

over the cantonments, and I observed that the wings of the
young ones began to appear. The head still retained the dark
red colour, but the black lines on the body had become much
fainter.

Again on the 31st large flights continued to pass, driven by
the wind to the southward; of course very few alighted.
They
caused little mischief within our view. The wings of the young
tribe (the whole four being now formed) were about one-eighth
of an inch in length.
After this time I made no particular observations on their progress, being otherwise engaged, but they
disappeared in a few days*.

A

case has recently been communicated to Dr.
Forster, of three children successively being born of
the same mother, and each of them having five fingers and a
curious

Thomas

thumb on each hand.

They are the sons of a labouring man
Buckinghamshire, and the family are in all other respects
healthy.
The extra finger was situated on the outside of the
little finger and on the same bone.
It was in all the three cases
amputated close to the joint during the first three days of infancy, and there is no apparent defect left on the hand.
These
sorts of monstrosities frequently are hereditary, and appear again
and again in successive generations of the same family. But in
the present case, no traces can be found of any thing of the
kind having happened in the family before.

in

bakers' bread.

A

recent investigation into the composition of London bakers'
bread, on the part of some chemical gentlemen, has led to the
detection of a quantity of alum contained in

it, and of some
potass; a circumstance which accounts for the constipating
effects of this bread on the bowels.
Our readers will find a curious account of the adulteration of bread, under the article

Baking, in the

Sir,
*

—

Sttpf). to

Encyc. Britannica.

NAUTICAL EPHEMERIS.
To Mr. Tilloch.
I

would

call

the attention of your numerous nautical

These extraordinary

facts are communicated to us by an intelligent
corrc>pondent, who with some of the ofliccis of the llfh Native Infantry
W4! an eye witness. Ed, of Cak: ^h^.

readers

Nautical Ephemeris.

29-i

— Dr. Henry Clarke.

readers to two important errors of the equation of time, in the
Nautical Ephemeris for 1S18, and seven in the one for the year
1819. It becomes of consequence these errors should be known,
as during the last year several vessels put into Portsmouth, out

of their course, for the correction of their chronometers; which
appearance of errors arose from the misprint of the Ephemeris.

May

8
1810.

April

June

12
13
14
15
5

28

Dec.

I,

should be

min. sec.

min. sec.

1818.

March 9

for

—
—
~
—
—
—
—

19
4
1

1
1
1

1
1

54
43

6

—
—
_
_
10 6
22 —
—
40
58
41
26

9

—3

read

54
43

6

5S

9
1

2
2

41

9

26
10

6

1

22

40

the letters " add," the top of the column, page 134,
subtract."
I am, sir, your obedient servant,

"

R. Wbbster.

DR. HENRY CLARKE.
with concern that we record the decease of another
eminent mathematician and philosopher. Dr. Henry Clarke,
on the 29th of April, at his house at Islington, in his .76th
His death was occasioned by a fit of apoplexy, with
year.
which he was seized on tlie preceding day. He was fifteen
It Is

years Professor of History, Geography, and Experimental Philosophy at the Royal Military College, from which he had just reHe was the author of several mathematical and literary
tired'.
elementary works, and had an extensive knowledge of philosophy,

By the Universty of Edinmathematics, and the languages.
burgh he was honoured and rewarded with the degree of Doctor
of Laws. He was a contributor to many mathematical and periodical journals, and corresponded with most of the eminent men of
He has left behind him a blind aged widow to
the last century.
whom he was married fifty-two years, and a family of two sons
and four daughters. His elegant and very choice collection of
philosophical instruments, by which he delivered his lectures,
and his select library of scientific books will shortly be given to
the puWic by sale at auction.
LIST
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Lang and Robert Smith, both printers in Glasmode of producing the Swiss new deep and pale
reds

—
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List of Paletits for neiv Inventions.
reds

by topical mordants and a pcle blue discharge

—

in said reds.

—11th April 1818. 2 months to enrol specification.
To William Crawshay the younger, of Cyfaithfa Iron Work?,
county of Glamorgan, esq., and David Mushet, of Colethe county of Gloucester, iron master, for their improvement for the making and manufacturing of bar or other iron
from certain refuse slags or cinders in the smelting of copper
ISth April.
2 months.
ores in the manufacturing of copper.
To Augustus Applegarth, of Nelson-square, Great Surrey-street,
in the county of Surrey, j)rinter, for certain improvements in the
art of casting Stereotype or other plates for printing, and in the

in the

ford

in

—

—

construction of plates for printing bank or bankers' notes or
other printed impressions where difficulty of imitation is a desi-

— 23d

—

2 months.
Bridgman, of Goswell-street Road, in the
parish of St. Luke, Middlesex, for certain improvements in
making coffins, and in machines for conveying coffins for interment, and appendages to the same, in the church and burialground.
23d April. 2 months.
To George Tyer, of Homerton, Middlesex, for his chain pump.
2d May. 2 months.
To Joshua Rovve, of Torpoint, Cornwall, for certain improvements or processes applicable to the printing of cotton and other
1th May,
6 months.
cloths, and to other purposes.
To Sir Thomas Cochrane, knight, commonly called Lord
Cochrane, and Alexander Galloway, of Holborn in the county
of Middlesex, engineer, for the working or making a manufacture, being a machine or machines for removing the incon-

deratum.

To Edward

—

—

—

April.

Lillie

—

—

—

venience of smoke or gases generated in stoves, furnaces, or fireplaces, bv the ignition or combustion of coals or other inflammable substance*, and in certain cases for directing the heat and
applying such smoke or gases to various useful purposes, which
4th May.
6 months.
will be of great public utility.
To Thomas Jones and Charles Plimley, both of Birmingham,
for their improvement to blast engines and steam engines.

—

—

—

2 months.
7th May.
To William Bush the younger, of Bermondsey, Surrey, for
his improvement in the method of frying and preparing of malt,
5th May. 6 months.
wheat, and other grain.
To Wolf Benjamin, of Plymouth Dock, Devon, for his composition varying in colour, with a peculiar method of applying
for the purpose of rendering canvass, linen, and cloth durable,
pliable, free from breaking, and water-proof, and also for preserving every kind and description of wood from wind or weather,
whether applied to ships, liouses, or manufactories, and for all
purposes where paint, varnish or tar, are used for the purpose of
prcscrvati' n

—

—

6

.
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preservation or beauty, and whether applied to cannon or iron
of every description.
5th May.
2 mouths.

—

To Thomas Todd,
provements
and screws.

in rollinjf

—

of Swansea, Glamorgan, for certain imof iron, and making wire, nails, brads,

— 7th May. — 6 months.

To William Church,

of Turner-street, Commercial-road, for
improvements in or upon the machinery for making naih.
and spikes of various forms and dimensions, and also wire and
screws of iron, copper, brass, or any other suitable metal.
7th
May.. 6 months.
certain

—

—

To Henry Constantine Jennings, of Carburton-street, Fitzroysquare, in the parish of St. Marylebone, Middlesex, for his improvement in the mariner's compass. 7th May.-^ months.

—

To Robert Ecdes,
in the masts, sails,

May.

— 2 months.

of Edinburgh, for his certain improvements
and rigging of ships or sailing vessels.^— 9th

To Thomas

Hills, of Bromley, Middlesex, and Uriah Haddock, of the City-terrace, City-road, Middlesex, for improvement in the manufacture of sulphuric acid. 13th May.
months.
To Thomas Brown Milnes, of Lenton, Nottinghamshire, for
certain improvements on machinery for the finishing of cotton,
angola, and lambs' wool stockings, and other frame- work goods ;
also for the application of known powers to the working of the
said machinery.
19th May.
6 months.
To Maurice St. Leger, of St. Giles, Cambcrwell, Surrey, for
his improved method of making lime. -^ 19th May.
ti

—

—

—

—

—

months.

To Thomas
tTient

Motley, of the Strand, Middlesex,
19th Mav.
2 months.

on ladders.

—

—

for his

improve^

1

;;
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ASTRONOMICAL OBSERVATIONS.
Longitude

Q""

l^cllpse of the sun,

2G«-5

May

W.

Latitude 51° 43' r'-8.

4th. Beginning b^ 48'" 15'

End

mean

time.

7 33 2G
Thin clouds passing during the whole of the observation render it in some degree imperfect: it may however be depended

upon

..

to five seconds.

Meteorological Jonrnnl kept
Jpril 15 to

at

Walthamstow, Essex, from

May

15, 181S.

[Usually between the Hours of Seven and Nine A.M. and the Thermometer
(a second lime) between Twelve and Two P.M.j

Date. Therm. Barom. Wind.

^pril
15
47

—
—
—
very
day;
E. —Wind and
bright moon-light.
NE. — Clear and clouds, (c?mzMti); very
day; bright moon-light.
sunshine; very
NE. —White
moon.
day; bright moon-light.
NE —-SE. — Clear cold wind, and sunshine
day; windy, and
SE— S — E. — Gray morn; gray day; very
dark night.
NE. — Rain very rainy day; night rainy and

IG

52
55

29*35

17

51
53

29*25

E. Sunshine; clear, and aimuli; very fine
day; bright moon and star-light, and windy.
E. Sun and wind; very fine day; rahi and
windy.
E. Rain; fine day; moon-light, and vtiRdy.

18

44

29-30

cirrostraius

29-65

58

51
19

45

29*69

fine

i

fine

frost early;

fine

Full

;

clrrostratus.

fine

;

windy.

24

48

29-39

50
25

26

44
57
53

wind

20*09

52

29-45

51

53

—Very damp; gleams
E by S — Sunshine and calm

SE.

cloudy and

and wind.

of sun; fine d.iy;

sun and showerr
and clear great lightning at night
cirrosiratus low ; clear night.
SE. Rainy; fine day; c/r;^of<raf zw, and clear
.

cirrus

29-35

29 85

;

;

—

night.

fj3

23

rain;

rising; night, great rain

star-light.

5
'J7

NE.—' Damp and calm;

Moon

last quarter.

SW—NW.—Fine morn;

-/erv fine

day; star-

light.

May

1

S&^

Alcieorologij*

Date. Therm. Barom. Wind.

Jilay

42
62
SO 52
50
IJay
56
1
64
2 56
65
3 53
29

SE.

2975

SE—NE—SE.—
5

5

50
69
49

P.M.

29-70

SW.

29*90

SE.

;

fine

day; star-light.

Cloudy

;

rainy

about

till

very dark night.

— Clear and c«?nwZi;

fine

day; star-light.

29-51

— Slight rain small showers, and gleams
star-light.
the night; n>»7/5 and clear fine
E. — Rain

29-50

day; after 5 P.M. great showers, and thunder ; dark night.
NW. Sun; fine windy day; bright star-

;

of sun

61
4

— Sunshine;

30-05

;

in

;

—
NE — SE. — Eclipseof the sun;
light.

29-50

66
6

50
64

29-40

7

51
61

29-35

8

50

29-50

61
9

48
6

29-50

10

57
63
50

29-90

51
67

29-50

49
67

29-55

49

29*40

sunshine, and

foggv; fine day; frequent showers, and
thunder after 7 P.M. rainy. New moon.
NE SW. Damp and rain ; wind and cumuli ; showers ; clear and cirrus.
SW. Windy and hazy; fine day, but some
showers ; star-light, and windy.
SW. Sun, and c^V^^5 ; fine day ; great rain
after 5 P.M.; very rainy night and windy.
Great floods; sun, and cumuli;
S NW.
fine day, but some showers ; moon and star-

— —
—
—
— —
light.

11

12
13

SW— S. — Sun,

29*85

52
65

day;

fine

cirrostratus;

clear,

fine

early; clear,

fine

day; clear,

and moon

ver\'

Moon

bright.

quarter.

some
— — Sunshine
and cirrocumuli.
day; moon,
and
SE— NW— SE. —

SE

S.

early;

rain; fine

stars,

,58

15

fine

— Sun and cumuli; very day; cloudv.
and
NW—W. — Rain;
day; moon-light.
clouds, and sun;
SE. — Rain
SW.

first

14

and cumuli; very

moon-light.

29*50

clear;

Cirrostruius,

very fine day, but not much sunshine
light, and some cumuli.

;

moon
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Meteorology,

METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.
[Tlie time of observation, unless otherwise stated, is at 1

P.M.]
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Meteorology,

METEOROLOGICAL TABLE,

Br Mr. Carv, op the Strand,
For May, \B\B.

t
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]

LXVIII. On the Pressure of the Earth agahist Eevetemcnti
and Be taming Walls. By Mr. Thomas Tredgold.
JLt has been observed, in making experiments on the strength of
revctcments, that the pressure of the earth increases in a certain
To account for this increase
degree, the stability of the wall*.
of stabiHtv, the writer of an article on the subject, in the Encyclopcediii iMetropoliianaf, has adopted the method of resolving
the force, resulting from the pressure of the earth, that appears
to hiive been

but this method
Coulomb and Prony, as

practised by Rondelet X

first

evidently inferior to the one used by

:

is
it

consequently does not
give the maximum pressure of the earth ; and when the cohesion is omitted, it is much inferior even in point of simj)licity.
The cohesion of the earth, which is so strongly objected to by
the writer above mentioned, is not a necessary appendage to
Coulomb's Theorv, and would, perhaps, be better left out; also,
similar ol)jections might be U'ged against introducing the cohesion of the mortar in calculating the strength of the wall.
But to return to the stability imparted to the wall by the pressure of the earth.
It appears to result partly from friction ; as it
must be evident no motioli could take place without friction
against the back of the wall.
I will, therefore, attempt to include its effect in an investigation of the pressure of the earth.
Let ABCD (Plate IV. fig. 12) represent a section of the wall ; and
a section of the prism of earth that slides forward in the
case of fracture, DE representing the plane of fracture, which we
will suppose to be a plane surface.

does not indicate the angle of fracture

;

—

BDE

W=:

Put

the weigljt of the prism of earth acting against the

wall.

R=

the resistance of the wall, or the horizontal force that

on the plane of fracture.
the angle which the plane of fracture makes with
horizon.

retains the sliding prism

a=

f—

the friction

when

the pressure

is

tlie

unity.

/;= the height of the wall =BD.
And, S= the weight of a cube of earth whose side is unity.
It is shown, by writers on mechanics, that when a body is
sustained upon an inclined plane, and is in equilibrio, the whole
~

.

,

,.

.

force HI the direction

TM-v

ED

•

is

=

—
\V

(sin.
^

o

— /"cos.

...

fl)

~.

::

radius

• Col. Pasley's " Course of Military Instruction," vol.
Art. Mechanic!, section xxv. p;>rt i.
J L'Artde Butir, tome iii. p. 128.

iii.

(A)
^
chap. xxv.

f

Vol.

f)!.

No.242. June 1818.

C

c

This

^
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;

;

Earth ngalnst Revetements

the Pressure of the

This force is opposed by the resistance of the wall, which
niav be supposed to act in a horizontal direction ; and when
,„.
_._
R. (cos a + fiin. n)
'
'
reduced to the direction DL it becomes
7ZA\m
.

=

,

Also, the pressure against the back of the wall is equal to R
R/; and vvlien this force is reconsequently the friction u

—

1-

T-vr"

•

DL,

duced to the direction

And, when the

•

a— /-

R.(/sin.

=

•

it is

C03.a)

and (C) are

forces (A), (B),

,^..
*

Tadilll""^

^

'

in equilibrio,

we

have
R.(cos. a

+ 2/ sin. a — /-

—/cos. a).

=W.(.sin. a

cos. a)

equation may be put under
a form better suited to the present purpose ; that is
But, making the radius =1,

this

l+2ytan. o— y-

Or,'

because W=i h^ S x
"

_

;

tan.

j/t-Sftaa.q-/)
tan.n +

The second

'

^

'4/

tan.* a

,j,,

— y-'tan.a"

^

part of this expression becomes a

maxmum

when

tan.a=/+y(ii^>
And

if

the angle which the plane of repose makes with

horizon be denoted by c;
tan. a

then/=

=

sin. t

^j

+ /J k

tl»e

consequently

-i-v

^^-^.

(F)
^

COS. c

'

wall had been neglected,
If the friction against the back of the
the expression for the tan. a would have become eijuivalent to
the simple and elegant one obtained by M. de Prony.
The value of the tan. a (F) being introduced in the equation

(E),

it

becomes

j^ _

—
siu.c a/ i

~

..

<ij

f in.3 c

+

+

1

2

r:

+

sin.

'

c

+

V2

—

.

((jr)

-;

- COS. c

COS. * C

But the numeral value of the denominator will be constant
for the. same kind of earth 5 and let this value be = /

thenR
And
point

as the wall

C

may

as a centre of

latter case, tlie leverage

The preceding

= ^.

either slide on

motion;

Dp =

it

(H)
base, or turn on the
be shown, that in the

its

may

4-/i.

inquiry extends only to retaining walls, coun-

terscarp rcvetement.';, terrepleins without parapets,

(Sec.

But a
simple

nndRetfiirmg
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IFulls.

which

j>imple case of partial scarp revetements presents itself,

it

v/ould be as well to consider.

Suppose the revetemcnt (fig. 13) to have aberm AB equal to
the breadth of the top of the wall, and that the plane of fracture
produced would intersect the earthen scarp at G ; also let /t' be
FB ; h being
the height of this point above the top of the wall
It is obvious that the equation
the height of the wall as before.

=

(D)

still

expresses the conditions of equilibrium
W.ftan a

p
1

But

if I

+

;

•

W= IAS —

And

.

tan. a

change
^

as this

be neglected

;

OX

I

.

ft

.

IS

=

tan. b

in the value of

BG
:

'

makes

therefore
'

W

not

will

it

which case

in

becomes

leverage

Dp

(I)

;=

*

li

—-

—

'--.

o^/i 4- he

y

and the value

h tan. h
-.

tan.

But

is,

any considerable degree,

R=/.si±A'.
Hence the

—

= ——

tan. a

'

affect that of the angle of fracture in

-

that

/-'

'27'tan.a—

—
then by supposition
^

-'^-

may

j

f)

be the angle which the front of the scarp

with the horizon
'

—

a— tan.

v

in the actual construction of

revetements the angle I

generally 45^, and in that case /t'=

Dp

=

h

;

is

consequently

./'"•" -^. (K)
2((tan. n— 1)

R=h^S
And,

-—

2 tan. a +
C

1

tan. a

The

equation (K) might be applied to demirevetements, and to
where it would be accurate enough
tor practical purposes
and it must be remembered that the old
methods fail completely when applied to these revetements.
According to the principles I have endeavoured to point out,
it appears, that when the earthen scarp exceeds the height //,
it might be raised to any height without increasing the pressure
against the wall ; as is indicated by the experiments of Col.
But if we suppose (with Belidor, Rondelet, &c. &cc.)
Pasley*.
that the angle of fracture coincides with the natural slope of the
earth ; and also that the inclination of the earthen scarp
(fig. 13) is the same as the natural slope (which is generally taken
at 45°) ; it is obvious that the pressure ought to increase with
the height of the earthen scarp, without limit.
partial revetements in general,
:

BG

• "Course of Military Instruction,"

C

c

2

vol.

iii.

chap. xxv.
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ThU, however,

is

Hants.

directly contrary to the rciults of the txpc-"

riments above quoted, and to the experience of every practical
man, who has been guided by the intuitive suggestions of hit
own feelings in preference to the rules of mechanical writers.
20, Bentinck-strcct,

LXIX. On

May

'lb,

1818.

the Seeds of Plants,

To Mr.

i?^

Jfn. Agnks Iebetson.

Tillodi.

—

Sir,
J\1y object, it is well known, is to simplify my subject,
lender the real knowledge of the form and nature of plants easy j
to furnish the means of comparing together the analysis of theii

resemblance and their differences; and by these means assign to
each part a name, that may recall not only an ap|)ellation, but
the idea of their properties and qualities, and what situation
in their general character in the vegetattc

each part should hold

the animal creation.
formation of a plant by taking plants up progressively from the ground, and then dissecting them in their increase,
nmst appear (I should suppose) of all means the most exact and
conclusive; since one specimen becomes inevitably the correciLorld,

when compared with

To show the

tion of the preceding ones.
It is certainly the most exact method of understanding the formation of a plant, though it was never before known that a
but common sense shows, that if
vegetable could be so taken
the last part can be examined progressively and outwardly, t!ie
first should be sought in the same manner, in its regular process
in the interior ; and if every part of a plant assimilates vvkh
the animal creation in so exact a manner interiorly, is it likely
it should differ in so Coscntial a point as to form its progeny or
seed between the skins P Is there a single instance in nature of
such a formation, either animal, reptile, or insect tribe? the latIn my last letter I
ter of which so much resembles plants.
again brought forward that curious circumstance of which each
dissection confirms the truth, and which forms a most beautiful
:

and simple delineation of the construction of vegetable nature ;
" that the corculum of the seed is protruded in
I mean the fact
the root." It has been said that I assert " that the seed is formed
there." I appeal to my various letters in this work and in Nicholson's Journal, for the refutation of this charge; proving there poNo two things
I never advanced such a proposition.

sitively, that

can be more diflerent than the corculum of the seed and the
beed itself; the first being iuicrtcd within the second in the
vsay

,

On
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of a loo?e ball, perfectly unfastened, but by a string, and always independent of the interior of the seed, nay, in its first
as for instance, the
week's entrance easily to be shaken out
heart of the walnut, nut, bean, &c. and every other kind of vegetable.
The corculum when first composed in the radicle is
simply a diminutive ball of powder, which may be seen to insert

vay

—

;

itself into its allotted place in the seed, as soon as it gains the top
of the plant but first it crosses the root adjoining the radicle,
and runs up the albunnim vessels, which convey it by degrees up
to the flower; it then consists of the lall, and a diminutive spj >g
:

which was inserted v.hile leaving the radicle and j)assing into the root.
That there can be no doubt of the existence
of these dimbmttve lalls, nor the shoot within them, h certoin;
since they were first discovered by Leuwenhoek, and afterwards
nor did the
that extreme clever jihilosopher Mr. Henry Baker;
1 also was in the same
latter know of the previous discovery.
predicament from not possessing the works of cither of these
gentlemen, 1 was ignorant that they preceded me. But sure such
rmlliin,

—

:

testimonies in favour of the fact, and from such a quarters, do
and is it likely that three
not require my assurance of its truth,
dissectors should have been convinced of its exactness by conI must also notice, that
tinual observation, if it was not just ?
these pictures of the heart of the seeds are taken much earlier
than any one h.as before draw?] tliesi specimens when the cor-

—

—

culum had just entered the enijjty bag of the seed, I know no
cne besides who has dissected them so early. Wiiy then is it
doubted, after such evidence ? Has any person proved by dissection that it is a mistake ? Has any one dissected progressively,

—

Have they tried and followed the
to in(|uire into the truth of it?
various specimens for one year, taking the seed from the first forHow then can they know the- e
mation to its completion ? No.
facts to be false,

when

it

is

only by this means their truth can

properly ascertained ? Another gentleman gave his testimony
Sir J. E. Smith
uf having seen the balls pass up the alburnum.
".aw those balls in a specimen 1 sent him, and took them for
uutriinent.
He was ))crfectly right in the idea; but not the siiunlion he asiii^ned to lite vmnislmievf, which is never found in
.e

but the balls being followed up to iiripregnalion,
tould not beany olhcr mailer tha.'; a part of the seeds, or lather
tlie seeds themselves.
To prove of what consequence it is to take plants progressively
r.nd how ivipossille it is to comprehend them if not so taken^
shall show the progress of the lieart of the seeds, from the mothe alburnum

;

I

ment they

are formed in the radicle till they enter the seeds in
the seed-vessel: and giving specimens sufficient /7«^ to murh
the progress of the whole series, and prove that these balls must

C

c

3

be

;

On
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is the radicle: the termination of
the powder which enterb from the earth,
and forms itself into a ball ; and I' h is the part of the radicle
which joins to the larger root, in which the diminutive shoot is
Fig. 2, is where the hearts of the
inserted within the ball.

be the

lieart

of seeds.

the thread-root a a,

Fig. 1,

is

seedscross the large root cc, and make their way to the alburnum vessels dd, running up each of these in the stem to attain
Fig. 3, is where the hearts
the bud generally discovered at top.
of the seeds run up the short flower-stalks, and enter the flowerthe
buds at the bottom of the flower, which is the seed-vessel
Fig. 4, is where the bags ot
flowers are then very young buds.
:

—

the seeds are placed in regular order in the seed-vessel, and open
their tops for the reception of the hearts of the seeds, and afterwards of the atmospheric nutriment, which soon half fills the

bags of the seeds at the top where the heart is ; ffj, •"•''so
hg. A, shows the atmospheric hair. Fig. 5, is where the nutriment of the root is received, the vessels being made for the purpo;,e of throwing up the powder, which is at this time only to be
traced from the root upwards, while all the mechanism of the
Fig. 6, is
hairs has disappeared, or changed their forms.
where the seeds are impregnated the cord ee having once before passed through the seed-vessel, has run up the pistil to
fetch the powder of the stamen, which it there mi>:os with the
sweet juices of the pistil; and they together form that vivifying
matter which enables the shoot in the heart of the seed to spread
and form its primordial sprig: it also enables the whole seedvessel to surround itself with the female shoct, which soon form
:

the

new

stripes

in the earth (as
I

must

still

which run up the wood of the young plant when
I

shall in future

time show).

give another specimen,

(fig. 7,)

which serves most

admirably to prove how true it is that the powder flows up the
stem of all plants, to fill the seeds (see fig. 5); since, if the stem is
cut at that time, it will be found with six or seven apertures open
the whole way up the stem (see a a a) for that purpose ; that s,
regular vessels that convey the powder up the pith, which being
cut horizontally, show the open mouths of those vessels and the
this la?,tr. but a
.seed powder that runs up them, fig. T , a aa
v/eek or two at most, and then the ve^^els form themselves into
In short, the whole of this
other matter, equally serviceable.
j>rocess proves that the heart of the seed is formed by the matter
:

which comes from the earth
acquirer, a diminutive shoot

;

;

that before
that

when

it

—

leaves

its

that shoot

is

radicle

it

acquired,

the balls run across the root, up the various alburnum vessels
that they convey them up these vessels to the various buds, at
tlic bottom of which the empty seed-bags are ready to receive
them ; that they run up the flower-stalks into these seed- bags,

and
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at the to]) of the seed; and then alternately take in first the ru|uid matter of the atmosphere, then
the powder of the root, and that thus the seed is hlkd ; when
the flower tlien becomes perfect, the pistil !^hows its juice in its

and fasten themselves

sparkling drop, ready to receive the powder of the stamen which
soon falls on it, and the seeds with their corculum become fructified
Followed up thus, how can the heart be any thing l)Ut
what I have named it? If one specimen failed, it would prove the
:

—

whole

show

false.

I

that this

more appeal to common sense, to

therefore once

method of

dissecting vegetables

is

exactly like

that allowed to be so perfect in the egg, where it is taken from
the moment of diopj)ing from the hen, tlie observation continu-

hatched, by alternate eggs taken as they
improvement,— thus showing the
perfect formation of llie bird in a regular series.
I shall perhaps
he blamed for this repetition of description, and thus giving in a
following course, some of the prints I have before ventured
ing

the chicken

till

advance

is

in their progressive

to give singly: but I have met with such contradiction, and been
repaid by such unbelief; that though it is a series of dissections
of nearly seventeen years standing, constantly corrected l)y yearly
observation, and made perfect l)y repeated reviews of the seit is treated as if it was the hasty production
of a few months, uncorrected by experience and lUisiipported by
the observation of others*.
I cannot help, therefore, from my
real love of science, making a last effort to establish its truth,
though I do it at the edge of the grave; and in a situation when
it but what that reI can no longer have any other interest in
gard bestows.
1 cannot still but wish the truth may appear,
while the eyes (discoverers of the whole) may be able to correct
any mistakes which may be noticed in thus reviewing the sub-

veral facts; vet

ject.

because the solar microscope deceives.
a diversity of lights, but these
discoveries have been vindicated by the lowest powers of optics.
It is in the common half-guinea microscope that the greatest part
of this has been viewed and drawn, with now and then the use of
tlic compound.
When first I dissected plants, I began by very
high povv-ers but soon I corrected this error, and commenced
It is said it

The

must be

false,

solar microscope

may show

;

*

have already nnticpd that in the hearts of the seeds alone, as coming
frnm the roots, and forni-.ng the hranches within, I raK bring four of onr
I

first dissectors,

who

vindicate

me

in various parts of this seiies of disco-

have already shown that Leuwenhoek and Mr. Baker saw the shoot
in the heart of the seed i/c-fore iinpryfrnation; that another gentleman drew
the balls or hearts of the seeds when mounting in the albviriuiin vessel; and
that they observed v,-ith grorX astonishment, that the seeds were as perteot
in a vry young hud as in a larger one,,which seem to look like a previous
veries.

I

foiDin.tion.

c

4

^y
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by very low ones, and raised tliem by degrees; bv wliicli means I
became n perfect judge of the truth of the drawings presented:
and as I always changed my glass according as mv object required,
(since without this many parts must have remained perfectly unknown,) but by viewing the object thus very little enlarged, and
then increasing its size by slow degrees, I often drew tiie s])ccimen as all the various powers presented, and thus compared
them together, considering each part in its variety of points and
varyings;
and it is astonishing of what use tills method was to
lue, in learning to comprehend the hairs in particular; since it

—

enabled me often to see the eiitrance of the liquid into the retort, and to pursue it in its after-course in the veins of the plant;
and this means alone proved to me how many times the hairs
>vere altered, for the purpose of their preparing, analvsing, and
converting the various liquids of the atmosphere, as is beautifully
seen in the encumber hairs;
for can the fact bear another con-

—

struction

?

When

the seeds receive in that plant the juices of

atmosphere, they do not (as in the wheat and gourd) retain
hairs throughout tlie whole enlargement of the
flower
but correct the juices, and prepare them for insertion
into the plant, through those hairs, by changing their form three
different times (see fig. 8, 9 and 10)
and this change is made
visible by an alteration of colour in the juice also. Thus the first
matter they receive from the atmosphere, and which flows into
the seeds through the hairs, is apparent water, bv means of a
simple retort, as at fig. 8 ; but as soon as the seeds are prepared
for receiving, the corculum, fig. 9, is dispensed to them ; and
t'lc

the

same formed
;

:

though the

liquid enters the hairs like water,

it

ciianges twice,

and then to green and has one of tlie most
complicated hairs to bestow it on the plant
they then alter to
the atmospheric nutriment, and the juice becomes green, and
then a deep yellow within the fig. 10. Why should the form and
shape of the hairs be thus altered, if thev did not reanalyse the
juices and newly concoct them for the seeds? Why should the
colours alter as the juices are pressed fiom valve to valve, where
compression or explelion often takes place in producing the pro}icr ejfect, and rendering it fit for the seed ?
If they require not
first

to milky white

;

;

—

why is the formation of each seed so different
one demanding the same hair throughout the
whole formation of the sted (as in the gourd and wheat), while
the cucumber requires it to be so often changed?
The matter
speaks for itself.
It is assuredly not possible to give another
interpretation to this phaenomenon, which has indeed been followed by me from specimen to specinien, till the whole appears
so very simple and plain, that I am astonished a dissenting voice
can arise} nor would it be io, but from the want of teeing in the
other preparations,
in

this respect,

—

—

incredulous
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Incredulous pefson. When the last juice is taken inlo the .seed
from the atmosphere, then the haiis continiie in the cucumber,
which is an unusual case; nor do these hairs die away till the fruit
grows of some age. The last figure is a curious kind of bottle

a top, which visibly produces an effect on the liquid; and
the yellow juice is received into the seeds they are about
half full, thonp:h sometimes apparently distended, I>ut soon followed by the powder of the root: in most plants, the hairs then
die away before the next process.
In my last letter I showed in the view of the corculum,how, after
mounting the seed, it entered the seed-vessel and seed I showed
it in two very different genera of plants, the wheat and gourd.
I have since tried near forty chfferent sorts
every plant I could
gain, and they all filled their seeds nearly in the same manner.
But in trees (as I have before shown) there is this previous alteration, owing to the arresting the seed so long in the seedvessel
when the corculum runs from the alburnum vessels tliev
surround the buds, and for a time become torpid, while the buds
change their place, arranging themselves by degrees on the new
shoot formed for the purpose. The hearts then follow tliem,
and gather into one collection at the bottom of the new shoot;
and preparing a vessel for the purpose, run within it, in the cu-.
rious manner I have before shown, dropping into each bud so
many hearts as the seeds recpiire. But in all other plants, especially annuals and herbaceous plants, and those I am now sliowjng, they proceed without stopping, to the seed-vessel and seeds.
One of the most curious subjects I have discovered in plants is
the entrance of the juices through the Iniirs of plants.
I have
repeatedly shown that that which was taken for perspiration in
plants, is the reception of the atmosj)heric juices into the
plants
indeed it is a disgrace to science that this mistake should
subsist, while the most minute microscope will show the folly of
calling that perspiration which is on a long pedestal, and which
changes its forms with each plant, and presents a set of chemical
glasses that when magnified, can only be construed into 7t'/t)77i,
receivers, piieiimaluiit$tramen's,&:c. &c. Some of them resemble ours ; some are so curious that tlicy fill the mind with astonishment, and show that if we properly attended to them without
prejudice or the spirit of contradiction, we should gain a knowledge in areometry, no othev sii/ject could so well supply
for
the manner in which these instnuuents manage the gases, and
contrive to form a vacuum whenever it is necessary, between the
astonishing valves of their various formed retorts, is most marvellous. But I have seen them repeatedly, when much nuignificd,
boil up as on fire, while a part has exploded without the smallest
but that is not always the case. How can
danger to the rest,
^vith

when

:

—

:

—

:

\

—

such

—
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such instrumenM as I have now shown at 8, 9 and 10, be called
peisphation ? and yet they are all of the same kind, and I never
If the purport was to throw out
yet saw one without a stand.
a juice from the vegetable, it is easily done: but great mechanism
is required to draw a liquid within the plant, especially as the
juices are also to be prepared by the aflinity of the different
matters, by means of chemical attraction and attraction of comnor do I the least doubt that, minute as these hairs
position
are, electricity plavs her part among them, and assists in these
various labours of natural art.
It is provoking to consider that this formation rather increases
our difficulties in accounting for the means and laws by which
plants are governed; as it is much more easy (difficult as wc have
hitherto found it) to suppose the flow of a liquid up the stem of
a tree, than to imagine a power by which a powder is tluis con:

We have capillary attraction, the force and pressure
veyed.
of air, &c. &c. but I know of no law in areology or in hydrostatics that can carry a powder, especially an almost dry powder
(as it appears) and yet no person can dissect long, and not ad:

mit the validitv of this process. That several different powders are
conveyed up the trunk of an amazing high tree, by means of
vessels protruded for the time, and that a])ertures are to be seen
up which the powders pass, if horizontal cuttings are made in
is a truth I have ascertained beyond all contradiction;
thetrunk,
but that the time must be watched, as it lasts but a week or two
There must then be a poucr, a law in nature we
in the rear.
are not yet informed of, or acquainted with, which will account
But by following nature in her progressive
for these wonders.
movements we shall easily reach the devclo|)inent of the whole,
provided we condescend to be led lij nature, not to lead her :
if, instead of following by exact dissections, we choose always to
go liack to the authors that have existed previous to lis, we shall
never advance, but always add to our mistakes and increase
our difficulties. Sure it is the strangest thing, when I wish to
know hew a tree is made, and that I have jjerseverance to go
on in the study, that I should pi-efer goin^ back to Malpighy,
&;c. &c. rather than take that tree down, cut it to pieces, watch
in others like it, their daily growth, and follow their increase ;

—

would not constant exannriUtion in four or five years teach me
more than Malpighy ? I have the greatest opinion of our predecessors in botany, particularly in dissectivc botany: but I would
rather examine tliem after studi/ing nature than before, and
compare nature and my own o|)inions together, afterwards.
I am, sir,
Your obliged servant,
AgN'ES IliBETSON.
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Description of the Plate No. 7, [see PI. IV.]

where it is enlarged
from the sice root, u a are the iirst forming of the balls,
which a:e certainly the hearts of the seeds; and bl t'le
larger balls where they take in the little shoot. Lemvenhoek and Mr. H. Baker saw this shoot as well as I.
2. The alburnum vessels branching up from the root c Cy
till they reach the buds passing through the alburnum

Fig. I. Presents the end of the radicle just

vessel
.?.

The
its

bi'd of the

interior,

seeds,

r.nd

dd

encumber cut longitudinally, showing
female flowers, with ee its seed-vessel

its

when

the hearts of the seeds begin to fix

themselves on the seeds

fJ,

and run up the flower-stem

S ".

The

seed-vessel cut horizontally, showing the peculiar
belonging to the first fixing of the seeds, when thev
r.ic taking in their hearts to the seeds, as at /; k.
5. The cutting longitudinally when the seeds receive the
jviices of the atmosphere from the peculiar hair i i.
6. When th.e siime hair is continued and the matter is rc•4.

\:?.'.v

{•eived

1

.

from the roots by the peculiar figure

k k.

The

horizontal cutting of the stem of the cucumber,
showing the apertures wliich admit the powder all the
Vi-av

up the root within the pith.

S, 9, 10.

The

three hairs: the

first

,

begins in the very early

bud.
11.

The

sort of excrescence that adnnts the

throws

into the seed at

it

powder, and
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a new Mode of Artificial Congelation.
Lesuk, F.R.S. E. Professor of Mathematics in

LXX. On
sity

By John
the Univer-

of Edinburgh*.

We have now

to relate a discovery which will enable

human

command

the refrigerating powers of nature; and, by
the help of an adequate machinery, to create cold and produce
ice, on a large scale, at all seasons, and in the liottest climates
of the globe. But, to explain this interesting subject with greater

skill

to

tle.irness and accuracy, it is requisite to trace the successive advances which conducted to the result. Where a conclusion apjears simple, the careless observer is apt to suppose it easily at-

•
l.<»:dia

From Supplement
Britannic?., vol.

iii-

to the fourth and fifth editions of the EncycloP'i:t

i.

taincd;
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tained; yet, though sound philosophy tends always to simplification, the rare quality of simplicity is scarcely ever the flash of
intuition, but the slow fruit of close and patient investigation.
In pursuing the researches with his hygrometer, Professor
Leslie was early induced to inquire into the condition of the
higher atmosphere, and its relations to humidity.
He thus detected a fact of great importance in melearology, and pointing

at various ulterior views.

Investigation of its Principles.

As

rarefaction enlarges the capacity of air for heat, so

it

like-

wise augments the disposition to hold moisture
at the same
time, that the removal of the ordinary pressure facilitates the expansion of the liquid matter, and its conversion into a gaseous
form.
Accordingly, if the hygrometer he suspended within a
large receiver, from which a certain portion of air is quickly alj-tracted, it will sink with rapidity.
In summer the additional
dryness thus produced amounts to about 50 hygrometric degrees,
each time the air has its rarefaction doubled ; so that, supposing the operation of exhausting to be performed with expedition, and the residuum reduced to a sixty-fourth part, the iivgrometer would mark a descent of 300°. But this effect is only
momentary; for the thin air very soon becomes charged with
moisture, and, consequently, ceases to act on the wet ball of the
hygrometer.
The cold, however, excited on the surface of that
ball, by such intense evaporation, will have previously frozen the
coating.
The increased power of aqueous solution which air acquires as
it grows thinner, being ascertained and carefully investigated,
the object was to combine the action of absorbent with the transient dryness produced within a receiver by rarefaction.
The
sentient ball of the hygrometer being covered with dry salt of
tartar, the instrument first indicated increasing dryness, and
afterwards, as the rarefaction proceeded, it changed its course,
and marked humidity. The same variation of. effect nearly was
;

observed, when the hygrometer had been wetted as usual with pure
water, and a broad saucer containing the n)ild vegetable alkali

was placed on the plate of the air-pump. It was thus proved,
that the action of this imperfect absorbent is soon overjiowered
by the tendency to vaporization in attenuated air, and that, beyond a certain limit, it surrenders its latent moisture.
Mr. Leslie resolved, therefore, to try the effect of sulphuric
whose peculiar energy as an absorbent he had, under other
circumstances, already ascertained.
But various incidents prevented him, for a considerable time, from resuming his philosoacid,

phical inquiries.

At

labt

he began those projected expcrimentSj

and

3
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1

by the disclosure of a prdnnd vvris almost immediately rewarded
n the
on his fancy.
blazed
pertv, the application of which
a surface of sulphuric
hionthof Jmie 1810, having introduced
he perceived with pleaacid utider the receiver of an air-pump,
Us ,,eculmr attraction
superadded
only
sure that this substance
effects resulting from the progress
for moisture, to the ordinary
more important that it conof exhaustion ; and, what was still
energy, the dryness thus
undiminished
with
support,
tinued to
as before, to grow
suffered,
not
was
air
The attenuated
created.
of that medium, as fast
charged with humidity; but each portion
the wet ball of the hygromeas it became saturated by touching
and was thence sent back
acid,
the
to
vapour
its
ter, transported
to renew its attack witli
again
fitted
denuded of the load, and
between
By this perpetual circulation, therefore,
fresh vigour.
the diffuse residuum of
surface,
absorbing
the
and
the exhaling
The
the same state of dryness
air is mainfained constantly at
which had been covered with
sentient ball of the hygrometer,
paper, was observed, at an early
several folds of wetted tissue
to lose its blue tint and assume
suddenly
operation,
staee of the
liquor sprung upwards in the
coloured
the
a dull white, while
space of a minute, stationary,
stem, where it continued, for the
of congelation had thereand again slowly subsided. The act
frozen
moment taken place, and the paper remained
fore, at this

moisture was entirely dispersed.
several minutes, till its congealed
hygrometer was removed,
Pursuing this decisive intimation, the
substituted in its place. By
water
with
filled
watch-glass
and a
whole was converted into a solid
a few strokes of the pump, the
in the rare medium, continued to

cake of ice, which, being left
perhaps an hour, tota ly disevaporate, and, after the interval of
the water was next adopted,
holding
for
cup
small
A
appeared.
enlarged.
gradually
apparatus
and the whole
Efficient

Power nearly the same at

all Ttinperatures.

absorption, being
The'powers, both of vaporization and of

temperatures, the same lin^it of
ereatly augmented in the higher
by a certain measure of excold nearly is in all cases attained,
'
When the air has been rarefied 250 times, the utmost
haustion
can perhaps be effected, the surthat, under such circumstances,
Fahrenheit
1 20 degrees of
down
cooled
is
face of evaporation
Nay,
sink near 200 in summer.
in winter, and would probably
combined with the action
when
medium,
the
of
tenuity
less
far
a
producing and supporting a very
of sulphuric acid, is capable of

times a depression
If the air be rarefied only 50
amounting to 80 or even lUU
of temperature will be produced,
decrees of F.direnheit's scale.

intense cold.
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Mode

of proceeding.

are tlnis enabled, in the hottest weather, to freeze n niusi

cf water, and to kef^p

it frozen, till it gradually wastes away, hv a
continued but invisible prftcess of evaporation.
The only thing
required is, that the surface of the acid should approach tolerably
near to that of the water, and should have a greater extent ; for
otherwise the moisture would exhale more copiously than it
could be transferred and absorbed, and, consequently, the dryness of the rarefied medium would become reduced, and its evaThe acid should be poured
porating energy essentially impaired.
to the depth perhaps of half an inch in a broad flat dish, which
is covered by a receiver of a form nearly hemispherical; the
water exposed to congelation may be contained in a shallow cup,
about half the width of the dish, and having its rim supported by
a narrow porcelain ring upheld above the surface of the acid by
It is of consequence that the water should
three slender feet.
be insulated as much as possible, or should present only a humid
surface to the contact of the surrounding medium ; for the dry
sides of the cup might receive, from communication with the
external air, such accessions of heat, as greatly to diminish, if
This
not to counteract the refrigerating effects of evaporation.
inconvenience, however, is in a great measure obviated, by in^
vesting the c\x\> with an outer case at the interval of about half
If both the cup and its case consist of glass, the proan inch.
cess of congelation is viewed most completely; yet when they are
formed of a bright metal, the effect appears on the whole more
But the preferable mode, and that which prevents any
striking.
waste of the powers of refrigeration, is to expose the water in a,
If common water be used, it will
pan of porous earthen-ware.
evolve air bubbles very copiously as the exhaustion proceeds; in
^ few minutes, and long before the limit of rarefaction has been
attained, the icy spiculai will shoot beautifully through the liquid
As the promass, and entwine it with a reticulated contexture.
cess of congelation goes forward, a new discharge of air from
the substance of the water takes place, and marks the regular
But after the water has all become
advances of consolidation.
solid ice, which, unless it exceed the depth of an inch, may generally be effected in less than half an hour, the circle of evapoA minute
ration and subsequent absorption is still maintained.
f.hn of ice, abstracting from the internal mass a redoubled share
of heat, passes, by invisible transitions, successively into the state
of water and of steam, which, dissolving in the thin ambient air,
is conveyed to the acid, where it again assumes the liquid form,
and, in the act of combination, likewise surrenders its heat.

Moderate
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sufficient to

maintain the
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Ice.

performing this experiment, the object is generally to seek
at first to push the rarefaction as far as the circumstances will
admit.
But the disposition of the water to fill the receiver with
vapour, heing only in part subdued by the action of the suljdiuric
acid, a limit is soon opposed to the progress of exhaustion, and the
included air can seldom be rarefied above a hundred times, or till
its elasticity can support no more than a column of mercury about
three-tenths of an inch in height.
A smaller rarefaction, perhaps from ten times to twenty times, will be found sufficient to
support congelation after it has once taken place. The ice then
becomes rounded by degrees at the edges, and wastes away insensibly, its surface being incessantly corroded by the play of the
ambient air, and the minute exhalations conveyed by an invisible process to the sulphuric acid, which, from its absorbing the
vapour, is all the time maintained above the temperature of the
apartment.
The ice, kept in this way, suffers a very slow consumption ; for a lump of it, about a pound in weight and two
inches thick, is sometimes not entirely gone in the space of
eight or ten days.
During the whole progress of its wasting,
the ice still commonly retains an uniform transparent consistence;
but, in a more advanced stage, it occasionally betrays a sort of
honey-combed appearance, owing to the minute cavities formed
by globules of air, set loose in the act of freezing, yet entangled
in the mass, and which are afterwards enlarged by the erosion
It)

of the solvent medium.
But almost every practical object is attained, through far inferior powers of refrigeration.
Water is the most easily frozen,
by leaving it, perhaps for the space of an hour, to the sIoav action of air that has been rarefied only in a very moderate degree.
This process meets with less impediment, and the ice formed
by it appears likewise more compact, when the water has been
already purged of the greater part of its combined air, either hy
distillation or by long continued boiling.
The water which has
undergone such operation, should be introduced as quickly as
possible into a decanter, and filled up close to the stopper, else
it will attract air most greedily, and return nearly to its former
state in the course of a few hours.

Elegant

Mode of Freezing.

The most

elegant and instructive mode of effecting artificial
congelation, is to perform the process under the transferrer of
an air-pump. A tiiick but clear glass cup being selected, of
about two or three inches in diameter, has its lips ground flat,
;*nd covered occasionally,, though not absolutely sliut, with a

broad
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broad circular lid of plate-glass, which is suspended honzorttally
from a rod passing through a collar of leather. This cup is nearly
lilied with fresh distilled watfer, and supported by a slender metallic rir.g, with glass feet, aboilt ad inch above the suiTace of X
body of sulphuric acid, perhaps three quarters of ah inch in thickness, and occupying the bottom of a deep glass bason that has
In this state, the receiver
•A diameter of nearly seven inches.
being adapted, and the lid pressed down to cover the mouth of
the cup, the transferrer is screwed to the air-pump, and the rarefaction, under those circumstances, pushed so far as to leave only
about the hinulrcd and fiftieth part of a rtsidiunn; and the cock
being turned to secure that exhaustion, the compound apparatus
is then detached from the pump, and removed to some convenient apartment.
As long as the cup is covered, the water will
remain quite unaltered ; but, on drawing up the rod half an inch
or more, to admit the play of the rare medium, a bundle of spicular ice will, after the lapse perhaps of five minutes, dart sudand the consolidadenly through the whole of the liquid mass
tion will afterwards descend regularly, thickenitig the horizontal
stratum by insensible gradations, and forming in its progress a
;

On letting down the cover again,
beautiful transparent cake.
the process of evaporation being now checked or almost entirely
stopped, the ice returns slowly into its former liquid conditioil.
In this vvay, the same portion of water may, even at distant intervals of time, be repeatedly congealed and thawed successively
twenty or thirty times. During the first operations of freezing,
some air is liberated ; but this extrication diminishes at each
subsequent act, and the ice, free from the smallest specks, resembles a piece of the purest crystal.
Progress of Congelation.
freezing of water in a cup of gla&s or m^tal, affords the best opportunity of examining the progress of crystalliThe appearance presented, however^ is extremely vazation.

This

rious.

artificial

When

the frigorific action

is

most

intense, the congela-

tion sweeps at once over the whole surface cf the water, obscurBut, in general, the process advances more
ing it like a cloud.

slowly; bundles of spiculae, from differeiit points^ sometimes from
the centre, though commonly from the sides of the cup, stretch-

ing out and spreading by degrees with a sort of feathered texture.
By this combined operation, the surface of the water soon becomes an uniform sheet of ice. Yet the effect is at times singularly varied; the spicular shoots,

come

advancing

in different direction",

to inclose, near the middle of the cup, a rectilineal »paci%

which, by unequal though continued encroachment, is reduced
to a triangle J and the mass below, being partly frozen, and
therefore

Cn

a

veil.'

Mode of Artificial
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gradually squeezed up through

orifice, and forms bv congelation a regular pyraniid, rising
by successive steps ; or, if the projecting force be greater, and
The rathe hole more contracted, it will dart off like a pillar.
diating or feathered lines which at first mark the frozen surface,
are only the edges of very thin plates of ice, implanted at determinate angles^ but each parcel composed of parallel planes.
'I'his internal formation appears very conspicuous in the conSJeuled mass which has l)een removed from a metallic cup, before it is encirelv consolidated.
Sea water will freeze with altiiost e(jual ease
but it forms an incompact ice like congealed
syrup, or what is commonly called water-ice.
When cups of glass or metal are used, the cold excited at the
open surface of the liquid extends its influence gradually downwards.
But if the water be exposed in a porous vessel, the process of evaporation, then taking effect on ail sides, proceeds wilh
;t
nearly regular consolidation towards the centre of the mass,
thickening rrither faster at the bottom from its proximity co the
action of the absorbent, and leaving sometimes a reticulated
space near the middle of the upper surface, through which the
iiir3 disengaged by the progress of congelation^ makes its escape.

the

—

;

Singular Modification of the Proceis.

When

verv feeble powers of refrigeration are employed, a most
singular and beautiful appearance is, in course of time, slowly
produced.
If a pan of porous earthen-ware, from four to six

inches wide, be filled to the utmost with common water till it rise
above the lips, and planted above a dish of ten or twelve inches
diameter, containing a body of sulphuric acid, and then a broad
ro'jnd receiver placed over it
on reducing the included air to
some limit between the twentieth and the fifth part of its usual
density, according to the coldness of the apartment, the liquid
;

the space of an hour or two, become entwined with
which gradually enlarge and acquire more solidity,
The icy
but always leave the fabric loose and unfrozen below.
crust which covers the rim, now receiving continual accessions
from beneath, rises perpendicularly by insensible degrees. From
each point on the rough surface of the vessel, filaments of ice,
like bundles of spun glass, are protruded, fed by the humidity
conveyed through its substance, and forming in their aggrega-

mass

will, in

icy shoots,

gypsum or
same time, another similar growth, though
takes place on the under side of the pan, so that

tion a fine silvery surface, analogous to that of fibrous
satin-spar.

At

the

of less extent,
continuous icy threads might appear vertically to transpierce the
wi'.rc.
The whole of the bottom becomes likewise covered over
witl> elegant icv foliations.
Twenty or lliirty hours may be required
Vo!. 5 1 .No. i» 12. June 1818.
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quired to produce those singular effects ; but the upper body of
jee continues to rise for the space of several days, till it forins a
circular wall of near three inches in height, leaving an interior
grotto lined with fantastic groups of icicles.
In the meanwhile
the exfoliations have disappeared from the under side, and the
outer incrustation is reduced, by the absorbing process, to a narrow ring. The icy wall now suffers a regular waste from e.xternal erosion, and

its

fibrous structure

becomes rounded and

less

apparent.
Of its altitude, however, it loses but little for some
time; and even a deposition of congealed films along its coping
or upper edge, seems to take place, at a certain stage of the
process.
This curious effect is owing to a circumstance, which,
as it serves to explain some of the grand productions of natuie,
particularly the Icebergs of the Arctic Circle, merits particular
attention.
The circular margin of the ice, being nearer the action of the sulphuric acid than its inner cavity, must suffer, by
direct evaporation, a greater loss of heat ; and, consequently,
each portion of thin air that rises from the low cavity, being
chilled in passing over the colder ledge, must deposit a minute
corresponding share of its moisture, which instantly attaches itself
iji

and incrusts the ring.

Whatever

inequalities existed at first

the surface of the ice, will hence coiitiuually increase.
Artificial Congelation lest performed on a large Scale.

always most commodiously perfornisd
Since the extreme of rarefaction is not wanted,
the air-pump employed in the process admits of being considerably simplified, and rendered vastly more expeditious in its operation. Two or three minutes at most will be sufficient for procuring the degree of exhaustion required, and the combined
powers of evaporation and absorption will afterwards gradually
produce their capital effect. In general, plates of about a foot
in diameter should be preferred, which can be connected at pleaThe dish holding tha
sure with the main body of the pump.
sulphuric acid is nearly as wide as the flat receiver: and a set
of evaporating pans belongs to it, of different sizes, from seven
to three inches in diameter, which are severally to be used acThe largest pan is employed in the
cording to circumstances.
cold season, and the smaller ones may be successively taken as
On the whole, it is better not to
the season becomes sultry.
overstrain the operation, and rather to divide the water under
different receivers, if unusual powers of refrigeration should be
As soon as the air is partly extracted from one rerequired.
ceiver, the communication is immediately stopped with the barrel of the pump, aud the process of exhaustion is repeated oa
Artificial congelation is

on a large scale.

another.

In this way, any

number of

receivers,

it

is

evident,

may
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we suppose but

tnsy be connected with the

same machine.

six of these to be used, the

labour of a quarter of an hour will

many

If

action, and may, therefore,
produce nearly six pounds of
solid ice.
The waste which the water sustains during this conversion is e'xtremelysmall, seldom indeed amounting to the fiftieth
part of the whole.
Nor, till after multiplied repetitions, is the
action of the suipiuuic acid considerably enfeebled by its aqueous
absorptionAt first that diminution is hardly perceptible, not
being tlie hundredth part when the acid has acquired as much as
the tenth of its weight of water.
But such influence gains rapidly, and rises with accelerated progression.
When the quantity of moisture absorbed amounts to the fourth part by weight
of the acid, the power of supporting cold is diminished by a
twentieth ; and, after the weights of both these come to be
equal, the refrigerating energy is reduced to less than the half.
Sulphuric acid is hence capable of effecting the congelation of
more than twenty times its weight of water, before it has imbibed near an equal bulk of that liquid, or has lost about the
eighth part of its refrigerating power.
The acid should then be
removed, and concentrated anew by slow distillation.
set as

evaporating pans in

full

in less than an hour afterwards

Congelation might be connected with the Steam- Engine.

When

the exhaling and absorbing surfaces are rightly disposed
and apportioned, the moderate rarefaction, from twenty to forty
times, which is adequate to the freezing of water, may be readily
procured by the condensation of steam. In all manufactures
where the steam-engine is employed, ice may, therefore, at all
times be formed in any quantity, and with very little additional
It is only required to bring a narrow pipe from the
expense.
condensing vessel, and to direct it along a range of receivers,
under each of which the water and the acid are severally placed.
These receivers, with which the pipe communicates by distinct
apertures, may, for the sake of oeconomy, be constructed of
cast-iron, and adapted with hinges to the rim of a broad shallow dish of the same metal, but lined with lead to hold the acid.

Congelation of Mercury.

The combined powers of rarefaction and absorption are capa^
ble of generating much greater effects than the mere freezing of
Such

energy, however,

at all times sufficient
Accordingly, if mercury, contained in a hollow pear-shaped piece of ice, be suspended by cross threads near a broad surface of sulphuric acid
under a receiver; on urging the rarefaction, it will become frozen,
and may remain in that solid state for the space of several hours.

water.

frigorific

is

for effecting the congelation of mercury.

D
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experiment

is

easily

performed without a;iV

Having introduced mercury into the large bulb oi
a thermometer, and attached the tube to the rod of a transferrer,

foreign aid.

be placed over the wide dish containing sulphuric acid,
midst of which is planted a very small tumbler nearly
filled with water.
After the included air has been rarefied abor.t
fifty times, let the bulb be dipped repeatedly into the very cold
but unfrozen water, and again drawn up about an inch ; in this
way, it will become incrusted with successive coats of ice, to
the thickness perhaps of the twentieth part of an inch. The
water being now removed, the pendent icicle cut away from the
bulb, and its surface smoothed by the touch of a warm finger,
the transferrer is again replaced, the bulb let down within half
an inch of the acid, and the exhaustion pushed to the utmost.
When the siphon-gauge has come to stand under the tenth of
ail inch, the icy crust starts into divided fissures, and the me:tury, having gradually descended in the tube till it reach its
point of congelation, or 39 degrees below zero, sinks by a sudden contraction almost into the cavity of the bulb ; and the apparatus being then removed and the ball broken, the metal ap pears a solid shining mass, that will bear the stroke of a hammer.
let this

in the

Still greater

Cold created.

But a still greater degree of cold may be created, by applj-ing
tlie same process likewise to cool the atmosphere which encircles
the apparatus itself.
A glass matrass was blown nearly of a
hemispherical shape, its bottom quite flat, and about three inches
in diameter^ and its neck about half an inch wide and cut square
over. The whole was covered with a coat of patent lint, which
takes up water very copiously, a portion of sulphuric acid was
next introduced, forming a layer of perhaps a quarter of an inch
thick, and a spirit of wine thermometer, having its bulb also
cased with wetted lint, was then inserted within the matrass,
a brass ring attached to the tube securing it in the right position.
Things being thus arranged, the matrass or flat bottle,
with its thermometer, was placed on a slender stool with glass
feet, about an inch above the sulphuric acid in the broad bason,
and the large receiver luted over it. The air was then partly
extracted, till the gauge came below one inch. In a iew minutes
After an interval
the lint was frozen entirely, and looked white.
of a quarter of an hour, to allow time for the evaporation of that
icy coat to cool down the interior apparatus, the pump was again
urged, and the exhaustion pushed to about three-tenths of an
inch.
In a short while, the inclosed thermometer sunk not
fewer than 180 degrees, and remained stationary, til! the ice had

wasted a^vay.
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be
obvious, therefore, that the refrigerating powers cculd
of the apparatus.
still further bv a judicious combination

would be easy to show, that the

maximum

effect is obtained,

geometnthe tlirneusions of the successive cases rise in a
The action, however, is not doubled for eacu
ck\ pro-ressinu.
additional case, but increased rather more than one-half.

when

Simpler Mode of Congelalion, hij dry pounded IF/dnstone, or
parched Oatmeal.
These plans are difficult in the execution; and though they enol
large our conceptions of the extent of the descending scale

A very invthey furnish merely speculative results.
portant practical improvement has been lately made in the proSulj.huric acid is certainly a cheap
cess of artificial congelation.
end most powerful agent of absorj-tion but the danger in using
heat, yet

;

by unskilful persons, formed
Mr. Leslie
always a serious obstacle to its general adoption.
our mouldI'.ad early noticed the remarkable absorbent quality of
tie
ering w'hinstone or porphyritic trap; and in April 1817
substituted that material, grossly pounded and dried before a
kitchen fire, instead of sulphuric acid, and actually froze a bcdy
of water with great facility. This earth will attract the fift;eth

v.ich a corrosive liquid,

especially

weight of moisture before its absorbent power is reand is hence capable of freezing the sixth
It may be repeatedly dried, and
part of its weight of water.
will, after each operation, act with thesaime energy as at first.
But an absorbent still more convenient and powerful has since
With
it is merely parched oatmeal.
occurred to Mr. Leslie;
part of

its

iluced to the one-half,

—

body of oatmeal of a foot in diameter, and rather more than
an inch deep, he froze a pound and a (juarter of water, conThe meal h easily dried
tained in a hemispherical porous cup.
?.

and restored again to its action. In a hot climate, the exposure
By the help of th;s
".o the sun alone might prove sufficient.
•imple material, therefore, ice will be easily and safely produced
any climate, and even at sea.
Other substances could, no doubt, be employed as absorbents.
But, except the muriate of lime, or what is called the oil of salt
Dried comfieticcated, none hold out any prospect of success.
mon salt will barely effect congelation ;, and stucco, or the sulwhich
phate of lime, deprived of its water of crystallization,
any
scarcely
has
absorption,
powerful
a
promise
to
Jii'ght seem

in

cif-:ccy v,hatever.
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the Height of the Aurora Bnrcalh from the Earth,

By Jamus Hoy,
To Mr.
Sir,

—

last,

the Rev. Dr. I\Iaskelyne's

Esq. F.L.S.

Tilloch,

Upon

reading in your useful Magazine for February
" Plan for observing Fire-ball
Meteors," republished with Dr. Clarke's Additional Directions,
one cannot help regretting that these directions have been so
seldom put in practice. The reason, however, is obvious;
these
meteors appear so suddenly, move so rapidly, and disappear
again so quickly, that they are gone before one can pay such
attention to them as to determine any thing almost, except the
direction of their motion.
The aurora borealis is another meteor, of which observations may be more easily made
but as
its rays or streams of light change their form and place, for the
most part, very quickly too, it is seldom that observers, at a distance from one another, can make a simultaneous observation
upon one and the same point of the same ray, when the phae-.
nomenon gets the name of merry dancers. Sometimes, however,
it puts on the appearance of a luminous arch, nearly permanent
in the same place, or of such slow motion, that a difference of
five or even of ten minutes in the times of observing the altitude of the top of the arch, or what stars it covers and makes
a near approach unto, &c. made by persons at a distance from
each other, would not mr.ch affect the result, in determining the
distance of the arch from the earth.
Two luminous arches of this kind have been observed here
during the course of a twelvemonth;
the first on March 5,
ISI7. The exact time of its first appearance was not observed,
but at 8'' P.M. it was very brilliant, and of nearly .in equal
breadth throughout, which breadth filled the space between the
stars Castor and Pollux, tlie edges of it scarcely extending beyond them. 'I'racing it westward, its northern edge touched ///lieharun, and thence continued in a direct line to the horizon about
20" to the south of west. Its eastern end was as much to the
north of east. It narrovv^ed away to points at both ends.
At S*" 32" its south edge passed about one degree above the
stars Regulus and Procyon; and to the westward its breadth
filled the space between Bellatrix and the foien»ost star (&)
of Orion's Belt. The zenith distance therefore of the highest
part of the arch was 45° 30' to the southward. Its light had
then become much fainter, and in five minutes afterwards it disappeared altogether; a considerable time before the moon rose.
This same arch v.-as mentioned in the Edinburgh newspapers
to have been observed at Glasgow: there at S'' 30'", it is said to
have

—

:

—
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shone directly over the Pointers, and also over the Vleiarles;
the zenith distance of the top of the arch hehoved therefore to
he 5° or 6'" (sxippose 3° 30') to the northward:
let this he added
fiavc

—

to 45° 30', the zenith distance here, the sum is 5 1°. If from this
sum we subtract 1" AT, the difference of latitude hetween Glasgow 55'^ 51', and Gordon Castle 57° 3S', the remainder 49' 13'
is the angle subtended by the distance of Gordon Castle from

Glasgow;

—

this

distance by Arrowsniith's

Map

is

about 128

miles.

From these data, calculating by plane trigonometry, the highest
part of the arch appears to have been distant from Gordon Castle I68i miles; and from Glasgow 118y miles, its least distance
from the earth; consequently not quite 118 miles.
Another very luminous arch of this kind appeared here on the
5th of February last, at 8'' 20™ P.M. When it was first observed,
its breadth was about one degree
both ends of it reached nearly
to the horizon, a little to the N. of E. and to the S. of W. Its
upper edge passed about 5° to the south of the star Capella,
touching the most southerly of the Two Kids. To the westward
the arch was parallel to the two brightest stars in Aries, and
at the distance of its own breadth, or one degree below them.
The zenith distance of the top of the arch was consequently about
14° towards the south.
At half past eight o'clock, the middle
part of the arch and Capella were obscured by clouds; the
western part had become faint, and p. little further separate from
the stars in Aries; the eastern half was still bright, and had
moved considerably northward. At 8" 50"" it was all gone.
If any of the numerous readers of The Philosophical Magazine
shall have happened to see either of these two phenomena, and
to have made similar observations of them, it would be desirable
if they would send them to you to be published, that they might
either confirm or correct the foregoing result and afford moans
for determining whether these arches of the aurora borealis are
generally at the same distance from the earth or whether there
;

;

;

are not considerable differences in their heights at
times.
I am, &;c.

Gordon Castle, May

JamES Hoy.

13, 181 8.
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different

the Necessity of Animal Decay,

To Mr.

Tilloch.

—

Sir,
Among the reasons usually given for the necessary decay and dissolution of animals and other organized bodies, is
there any one that will bear the test of accurate examination ?
'
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animal systeni vvcie so contrived that cverv part might he
repaired, why should old age and rigidity supervene ? The idea
that the seH&ibility to impression? becomes blunted and jaded by
If the

frequent repetitions,
true, that the ear

is

entirely

drawn from

may become jaded

false analogies.

'Th

with hearing music, and

the eye with seeing colours ; but this is in conseqvier.ce of the
alteration which takes place in the state or set of the muscular
fibres and nerves belonging to those organs, upon being exercised.
It is similar to the limbs becoming weary after long-continued

walking or riding.
Give the muscles time to rest, and if they
have received no permanent injury, no loss but what may be re-r
paired,— if their fibres can recover their former set and elongation, the same vividness and freshness of sensation will recur as
before. The pleasure-'^ arising from exercise fade as fatigue comes
on ; but upon interposing a proper interval, and becoming
thoroughly refreshed, the same delight in it is felt as before:
nor is it ever found that the exquisiteness and intensity of pleasurable sensations arising from hunting, shooting, music, wine,
all diminish upon repetition, so long as the body retains
vigour
that is, it is not found that mere repetition has
any effect in deadening the sensations.
The illustration from musical strings giving way as they arc
played upon, proves nothing.
The set of the particles cf matter
in the string alters upon continued tension and vibration ; and
the old state cannot be brought back.
If it be said that in like
manner the set of the muscular fibres, &c. alters and cannot be

^'c, at
its full

;

agree to the position

—

allow that thorough
But I ask the
cause
I ask whether it would shock our reasoning f.iculties to
learn that in some other world there are organized beings, not
subject to decay
in whom nutrition and absorption, &c, restore
and replace every thing that is lost or disturbed? If it would
restored,

I

that

is,

I

repair does not take place in the animal system.
:

—

if

—

if we readily acquiesce in the idea, it is incumbent on us,
we would be truly scientific, to endeavour to point out those

not,

peculiarities in our system, that preclude the possibility of eter-

nal verdure in the individual.

One

we shall find, I think, in the nature
our vascular system
in the circumstance that the
carriers of matter for repair do not carry matter to repair
themselves.
Without pretending to understand those still disputed points concerning the manner of deposition of the coaguand

of these peculiarities

offices of

—

lymph, &c. &c. I think I may venture to affirm that our
anatomists do not consider the blood in any artery as being the
direct and immediate renovator and repairer of the coats of that
artery; every artery and every lymphatic, &:c. doivn to tke most
mmuley being cons-idercd as having their subsidiary artery attached
lable
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whose office it is to carry them repairs. Now,
we suppose the series of branching aiteries absolutely init must stop somewhere ; there must be a set of fnie car-

taclicd to tlicm,

unless
tinite,

have no carriers to support and repair them.
&c. in these fine carrying vessels mav be so small
as not materially to injure them in fifty years ; or in one hundred years; or in one thousand years; but without repair they
cannot last for ever. When the time comes that they are no
longer serviceable, the next set above them cease to be fed and
repaired When the second set can hold out no longer, the next
That is, a gradual decay, heor third set cease 5 and so on.
riers, that

The

friction,

ginning

f om
I

t lie

"consequence of
ing themselves.

and minutest vessels, is the nccessarij
repairers in our vascular system not repair-

finest

tlie

not necessary for

It is

me

here to enlarge upon the corre-

spondence of the phenomena of old age with the natural results
contented with
of this principle.
I leave that to abler hands ;
pointing out, however inadequately and obscurely, a real cause,
hitherto unnoticed I believe, of the fatal necessity of animal detay.

I

am,

air.

With great respect
May

yours.

'

Z. A.

19, 1818.

LXXm. On Chemical Philosophy. By

Mr, Matvhbw Alla^,

Lecinrer.
[Coiitinued from p. 352.]

Essay V.

From

the foregoing observations the question naturally again
" What are the properties of this power by
presents itself
which it is deranged in its distribution, or by which it sufiers

—

derangement in its distribution, and by
It will be
deranged balance is restored ?"
recollected that, in defending the propriety of the generic term,
.Attractive Agencies, which was proposed, and under which
were classed Electricity, Caloric, and Light, I there considered
them as mere phaenomena arising from the active operations

pr

is

capal)le of this

which again

this

uf the power in different states of existence, more or less comhincd with other substances; and yet characterized thorn as
powers still highly attenuated, notwithstanding the idea then
t.-irown out, that the diversity of their appearance arose from

holding other substances n\ore or less in solution; and that consequently (as has been already noticed) it was more or less pure,
more or less attenuated or condensed, and more or less rapid in
its

j
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movements, had power to pass through substances with more
more or less active or energetic in its

its

or less facihty, and was
actions.

If tlien we considered attractive agencies, or these unconfinable substances as they are called in some systems, or these diversified appearances produced in this way during the actions of
this power, as still higlily attenuated in their nature,
how much

—

more

must tha pure and uncombined form of this power itself be
In fact, I conceive we can form no adequate conce]>tion
of the extreme subtilty of this power in its separate and unmixed
state; in its pure state it permeates every substance. That it
so
!

—

possesses thisextretne tenuity, subtilty* or rarity, will be readily
granted, without pressing any further arguments in if? defence,
or at all bringing {"orvvard the host cf facts that prove it, or
without in this place entering into a comparative estimate of
each
of galvanism, electricity, caloric, or light, and of those di-

—

which have hitherto placed them at such a
remote distance from each other, and formed them into separate
and distinct branches of science. If then its extreme tenuity be
granted, we have one property determined ; and another will be
still more readily allowed without any arguments to support it,

stinctive charj^cters

—

that

it

stances.

possesses varied degrees of attraction for different sub-

That these degrees should

differ in different

will

be afterwards stated and considered

that

it is

the grand solvent.

In short,

I

;

and we

shall

substances,

shall also

show

endeavour to prove

how

this highly attenuated fluid, by virtue of some of its more
evident qualities, must produce certain effects:
That its ex-

treme tenuity,
to substances,

its

solvent powers, and varied attractive relation

must,

in

proportion to

its

quantity and the

time taken to act, and to the concentrated nature of these actions, and the solubility of the substances on which it acts, tend
more or less to change their state of existence, or carry them in
one way and draw them in another or, in other words, from its
solvent or attractive powers, it has the disposition to eriter into
and uuherc to substances, and from its tenuity, and its permeating and irresistible force, to restore every derangement in its due
distribution ; and hence its movements to the point by which
and to which its solvent or attractive powers are demanded and
directed: and from this point where it is accumulated the radiation of the excess takes place; two opposite movements are pro:

*

but the
It may be conceived that there are too many epithets usqd
is, that I now consider it the safer side to err upon ; since in laying
these ideas before a Society, now some time aco, in a more condensed and
abstract form, those who spoke upon the subject app.\ired to me not to
hare understood one sentence throughout ; as for instance, by the word
" rarity" Ihcy understood that I meant the scarcity of attraction.
:

fact

duced

;
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or one substance is dissolved in it and another precipi*
;
tated from it, or drawn in this way and carried in nnither. Hence
also it is e\idcr.t from these properties, that by motion, friction,
and alterations of arrai'gement, either a ^tipam will be induced,

duced

or some di>turbance in its due diffusion: every stream inuuced,
motion or chana;e must accumnlate it on one point and abstract
so much from another; all distnrbancf, all motion, all change,
&c. may be so defined (if any definition diould regard merely
effects), from that which gives motion to the fir.>r, germ of vege*
tation, to that wliich shakes Etna or convulses the atmosphere
round the globe. That such mechanical actions should produce
these effects, I conceive is capable of demonstration.
The
wind blows in a certain direction, and the billows partake of the
same course, ^'achinery collects and produces a current of air
in the direction of their movements.
From these properties of this power, then, we perceive that it

both by chemical and mechanical means be put in motion;
if this current is demanded in one way rather than another,
or if th'^'-e motions are made in r.^y given and determinate direction,
and all motion must tend to some point; we find also
a current proceeding in a certain direction and hence on these
principles we, have the action nf the electric machine. Where we
contrive to intercept this fluid so put in motion, we there find it
accumulated or in excess; and if in this state we can remove the
cause which intercepts, or assist its m.otion by some conducting
body, we find it move from this point; and thus v/e perceive how
by mechanical contrivances, its concentration upon and radiation from substances, the point which is in excess is carried by
this excess, and the other which is deficient is drawn towards
it ; and hence we have two apparent currents or movements in two
opposite directions, bodies and the particles of bodies moved in
one way and drawn in another two different poles, negative
and positive, imparting in one direction and drawing in another:
if the rubbing body attracts less than the body rubbed, this
body is positive, and the other negative; and the contrary when
Hence *' negative and positive
the circunistnnces arc reversed.
that positive particles or
are mere relulivc sialcs rif existence,"
will

and

—

—

:

—

—

points which are in excess are carried and

draw negative

points

or particles towards them, or particles which have less than their
natural shaie ; and hence, as has already often been repeated,
particles unite and separate in the same order under the same
circumstances this order (I shall under Chemical Affinity show)
is the mean bctv/ecn the dissimilarity of chemical and the similarity of tiie physical qualities: the greater the dissimilarity of
the
the chemical, it is evident, greater nnut be the action
greater must be the negative and positive state of the particles
:

—

and
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and con5C([Ucntly the moving and uniting power must br gieatcr.
The similaritv in the physical quaHties, in the gravity and solubility of the particles, will keep them in contact in a proper
position for the action arising from the chemical qualities.
It is on these principles that I propose to explain in full detail
chemical affinities, &:c. : and if this explanation can he disproved,
this power carries in one
and this depends on the qualities of the particles J so that positive and negative, attraction and
repuh'wu,^' are merely relative s/aics of eristcricc,'' relatively to
each other in excess or defective, and of course the directiou of
the motion as well as chemical combinations depend on these
and this not merely as it regards particles but
relative states
stupendous masses of matter, the centripetal and centritugaJ
forces depending on the same principles.
Thus I infer, from the solvent properties, from the tenuity, and
from the effects this power produces, that all mo\ement5 and
i

request

it

may

Thus

be shown me.

direction and draws in another

;

;

changes are the result of

this

first

sublime

command

or fiat of

the Creator:
Let onf. power

be difkuskd TunouGHouT thk universe,
AND LET EVERY KIND AND STATE AND FORM OF MATERIAL EXISTENCE HAVE ITS OWN APPROPRIATE AND RELATIVE SHARE.
This is the universal law of nature, which is equally
applicable to solar systems as it is to the particles of matter.
"
this distribution or " appropriate and relative share
is disturbed or accumulated on one ])oint and abstracted from

Whenever

another, this power

is

at

tlie

same

instant exerted,

—

this

power

of nature, this wonderful agent of creation, instantly obeys this

GRAND LrtW; the one point as readily parts i^ith its excess as the
other receives its deficiency; and this perpetual disturbance produced bv its own operations, and this constant exertion to niaintain a "proper distribution, keeps uj) all the movements and
changes of the universe.
Is it not obvious this must be the case? that this action and
reaction, that this disturbance and effort to restore the equilibrium must take place ? That if it gives to and preserves matter
in its various states and stages and forms of existence, then every
change in these forms and states and stages of existence must
must be
disturb its due and relative diffusion and distribution,
abstracted from
imjjarted in one way and received in another,
oint and demanded by tliat, by which its circsdation and
this
movements and actions in the universe continue their ceaseless
and umneasurable round ?
Is it not obvious that this must be the case, if in this
I say.
subtle, .solvent and attractive power, substances are more or less
have capacity or powci to retain or contain it in greater
soluble,

—

—

]

—

or

On
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less

more

quantity

;
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and to conduct or receive and impart it with
and are surrounded by other substances of

or less facility,

—

that then these differences in the
a similar or different nature;
circumstances and in the kinds of matter must by every alteration in these circumstances, or in the position of the substances,
or in the quantity of this power, he deranged in a greater or less
degree in its " due and relative diffusion," and of course call this
GRAND LAW of nature into actioti, to restore " this due and relative share ?" and hence it is imparted and received from one to
another, in greater or less quantity; with more or less intensity,

and

a certain and determinate direction.
quantity and intensity will depend on the nature and extent of the change which variations in the quantity of this power,
in the arrangement of the substances and in the circumstances,
produce on dirferent species of matter ; for it is given out or demanded (and of course received} in proportion to the extent of
in

Its

the change produced.

The imperfect and erroneous views on
appear to

me

the doctrine of heat
that

to have arisen from overlooking the fact,

—

power when demanded flows in from all points to supply
this demand, (This explains the operation of freezing mixtures,
explosion^&c.) wiih as much facility and rapidity as it flows out
this

when

or when separated from substances it held
and whatever receives or demands it on some point

in excess,

solution,

sufficient quantities

this quantity again

in
in

The intensity of
produces heat or flame.
depends on its being given out or received

on some point of concentration, or in a more or less diifused
manner, or in a greater or less degree of purity or separate and
unmixed state, which degree of purity or separate and unmixed
form is in proportion as substances are more or less soluble in it,
and the time it has to effect their dissolution ; and of course in
proportion to the quantity it holds in solution, it is rendered more
and hence we find it passing
or less attenuated or condensed
through substances with more or less facility, or with a greater
or less degree of rapidity, and in proportion to this resistance of
:

passage through them, has more or less time to produce efupon them and besides, this detention giving it more or
less time to produce these effects, in some instances they tend
to direct and fix its action, from the disposition these substances
held in solution have to combine with others. At other times,

its

fects

:

from the same cause, but with different substances, it becomes
more or less energetic and effectual in its actions, in proportion
as it is more or less free or unoccupied to act; so that though
the energies and properties of this power appear so various, they
arc in reality always the same.
Its

apparent energies, however, are widely different, owing to
these

•

On Chemical

430
less

occupied or free to act

salt in solution,

is

Philosophy.

we have emunerated, on

these circumstances

less

;

being more f>t*
one
of another kind j

its

as water already saturated with

able to dissolve a salt

in fact, these observations are equally true of this power in all
cases. For instanccj a man has power to Walk, whether he move

or not; but

he carries weight, he can neither walk at the same
same time, nor to the same distance the power
in the abstract is the same, but part of it is occupied in support
of this burthen.
We express all this in common conversation,
if

rate, nor for the

when we

:

"of what use are strength or talents unless they
and that they are best shown by undivide'd exertion."
This is true in physiology. Let the nervous energy be
occupied too much in one way, and the functions of some other,
say,

are exerted

?

—

not of every other, part arc either diminished or impaired.
Thus its apparent energies and intensity are different, not
merely from its being imparted and received in greater or less
quantity, and with a greater or less degree of rapidity, and of
purity or separated form ; but also as it is in a more or less concentrated or diffused manner. All these and many other circumstances attending its action are so infinitely varied in the degree
and complexity of their combination, and depend on such an
infinite number of causes and circtimstances, and all these in
themselves so delicate and interwoven with each other,
that it
is impossible, and if it were possible would be less profitable, I
think, for us to trace them through all their diversity of form
and appearance, than the task we have assigned to ourselves,
though we intend to support these general principles by descending to the minute detail of facts, which facts in -diversity of form
and appearance are infinite; and hence one of the in some
measure appropriate and descriptive names applied to it, in the
mythology of the ancients, was Proteus. Their mythology
if

—

too, let

me

here observe, originated in either unnecessarily mul-

tiplying the causes of things, or in that of improperly applying

names, descriptive of partial effects and peculiarities.
I say, all these and many other circumstances, though they
have not hitherto been noticed, not only agree with the facts
and phaenomena of nature, but point out in the most beautiful
manner the causes which vary the effects and Jippearances of one
GRAND AGENT in creation ; which point out why it assumes these
different forms and produces these different effects ;
why chemical attraction and the attraction of gravitation aie different J
that the one is the particular, and the other the general effects
of the same power ;
that t!ie one is the local and concentrated,
and the other diffused and aggregate effects of its operation
why in its concentrated actions the heat is sometimes without
light j why they generally appear together ; why it is electri-

—

—

;

—

city

I

On Chmical

Fh'ihsophji

4*?

one instance and galvanism in another; and what conwhy, for inapparent difference between them ;
st.ince, galvanism exists in a lower state of intensity than electricity in producing shocks ; why it is less rapid in its movewhy again its pov.er of producing chemical effects is
nientSj &:c.;
City in

—

Btitutes the

—

so

much

greater than that of electricity*;

why again the

colorific

rays of the prism produce chemical effects, while the calorific
scarcely produce any ; why they are more refrangible than the

heat-making rays?
trust, be e\ ident

—

colour

and

when we come

light

depending

(as

will,

I

to the particular consideration

of light) on the partial solution of substances in this power, and
that light h tliepkcenomenon attending the ignition and sohUionf
or separation and condensation, of matter. So that heat and
light may be contrasted with each other, in the same xvay as we
have hinted above galvanism and electricity may be contrasted.
Hence, as in galvanism, the colorific or light-making rays are

those which, in consequence of holding something in solution,
are in proportion to this, and the unequal thickness or density
of substances, as drops of water, cut glass, knots of glass, a glass
prism, &:c. divided in their passage through them, meeting with
a greater or less degree of resistance, according to these variations of thickness and their own variations of tenuity : and
besides this, their chemical relations to each other, or the mutual
It is thus these dfferences
affinities they exert on each other.
of refrangibility, reflection, polarization, &c. are produced, and

not by differences in the size of the particles.
It will from the same considerations also apftear very evident,
why I conceive th^t the heating and melting effects which the
disengagement of caloric from one body and its transference to
another, or that of mixing bodies of different degrees of temperature together, have not correctly ascertained or measured the
relative quantities of caloric, or of the quantity they contain or
retain in any state.
That, consequently, the tables of capacity
are in some instances erroneous ; that the heating and melting
effects dejjend not merely on its quantity, but also on the time
it has to produce ''the effect, whether it is retained, or rapidly
escapes in its irresistible, attenuated, and unconfinable form.

Thus having stated or
more particular explanation

anticipated in

tnena which arc produced by one power,
See the

article

general

terms the

of the various effects and phasnoit will

be necessary that

Galvanlum, in the Edinburgh Encyclopaedia, where

some

of the above questions arc stated, as questions which require to be answered before we can fully understand the nature of either electricity

or galvanism. These questions will,
in the next Essay.

I

think, be satisfactorily answered

I

be
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for it is not enough to state In geand pheenomenn differ not in kind lui
the power producing them, but in the vatvn;
of its actions. It is not enough (until such

particular

;

neral terms i/iat changes
in degree

and

;

nut in

circiitmianfies

ideas become familarized) merely to say that, in consequence
of the solvent properties which this power lias for substances,
varying in each species of matter, this variety and these cii-

cumstances must modify its actions, and of course occasion
and phaenomena as infinitely varied as these circumstani es
and substances are themselves. We must be still more minute;
for, not duly considering these modifying causes, there have bee
introduced a number of powers and agencies in creation, to
which very opposite and dissimilar properties have been assigned,
in order either to account for the differences in the phaenomena.
or as descriptive of some peculiar effects and appearances themselves, which, though they may have been useful in exciting controversy, stimulating inquiry, and accumulating an immense mass
of facts and experiments, have not vet taught us the general
principles of science or knowledge, or simplified our views of
nature,
the grand aim of philosophy, an aim at once noble,
elevating and sublime.
So far indeed from this having been the
case,
so far from the mode hitherto adopted having led us tt*
" this consummation so devoutly to be wishea" it seems to lue
to labour mightily for the purpose of preventing such a glorious
end.
Yet 1 am convinced, all the phaenomena and effects, and
even particular anomalies and ditficulties which exist in science,
according to any other view with which I am acquainted, are
not only at once explained on the principles I have stated; but
that without them objections and difficulties present themselves
every where around me which I cannot remove ; so much so,
that I know not what more is wanting to add to my conviction,
that this theory is copied from the grand book of nature. That
wish this the case I am certain on all subjects the possession cl
let us assist each other in such
truth has ever been my object;
a pursuit ; let us be regardless of the credit of the discovery, while
we are anxious for the possession of truth. We must see but
one object of pursuit, if we wish light to occupy the regions ot
effects

ii

—

—

—

I

:

—

intellect,

and

direct their efforts.

We

must study nature, and

not the fluctuating fashion of opinion, if we expect to arrive at
truth.
We must not be swayed by the voice of praise or of
blame. We must not be deterred by the passions and prejudices
of men. We must sacrifice what labour aud habit have endeared
and entwined round the heart. We must be able to feel, to
think, and to stand alone ; then, and not till then, shall tht
leign of truth commence, and banish error and vice from the
world,
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I.XXIV. Experimevts made in France vpon the Use of jUstilled Sea-fValer for domestic Purposes, and its Ffjecls
vpon the Constitution when taken as a Beverage*

In consequence of the great want of good fresh water in many
of the maritime parts of France, the Government, some time
since, ordered some experiments to be made upon an extensive
scale, in order to ascertain how fur sea-water, when distilled,
Little or no use had hitherto been
could be used with success.
made of water so prepared, except in long voyages, and chiefiy
There are above two hunthen only as a matter of necessity.
dred leagues of sea-coast in France, where, to the breadth of many
miles, the inhabitants are comj)elled to make use of bad and impure water, which, in many cases, is injurious to the health of
themselves and their animals. In similar cases it was the custom
of the ancient^ to construct cisterns; but these are not only expensive in themselves, but their utility depends upon the quantity of
rain that falls, while upon the shores of the most barren places
nature has supplied a variety of vegetable matter, which, when
dried, would not only serve as fuel for the purposes of distillation,
but from the ashes of which might be obtained a saline substance, sufficient to repay the expense of collecting, drying, and
Thus the fuel for the distillation of the sea-water
burning.
in reality cost nothing, while its preparation would employ many individuals, particularly women and children. Before,
however, erecting aiiy apparatus for this purpose, it was necessary to ascertain botli' the utility and salubrity of the water thus

would

prepared.
It is well

known

that Bougainville, Phipps, Homelin, &c.

had

water with much success; but they, like most of
the chemists of the last age, did not endeavour lo imitate the
process of nature in all its simplicity, but mixed various substances with the sea-water, in order to take away or lessen the
effect of. the empyreuma arising from the distillation, and which

empioved

this

was so unpleasant to the smell and

taste.

And

it is

this

which

general renders sailors so averse to it, and excites a prejudice very unfavourable to the salubrity of distilled sea- water.
One of the great ol)jects to be ascertained was, whether this disagreeable smell and taste was peculiar to sea-water, or arose
in

from the act of

distillation.

In the month of July last year, the king ordered some experiments to be made upon a large scale at the three ports ot
The instructions given were as
Brest, Kochefort, raid Toulon.
" That a sufiicient (luantity of sea-water should be
follows
:

Vol.
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month, bread and other
food," for a certain number of criminals who were employed on
the works of those ports, and also to supply them with drink,
beepinji; from them during that period everv other hquid.
Ten
or twelve of these persons at each port voiuntarilv came forward
and offered themselves for the experiment.
The persons emjjloyed by Government first distilled a sufficient quantity of sea-water, without the admixture of any other
substance ; this produce dissolved soap, dressed vegetables, produced the same appearances wiUi the aerometer as that distilled from spring water.
There was no difference between
But the distilled sea-water had always
the one and the other.
that empyrcumatic smell and taste of whicli we have before
.spoken; and ic was so strong, that the Commission at Toulon
called it Odeur de marine, and that of Rochefort, Odevr de
warecage. But this is not peculiar to sea-water,, for the resuic
of a distillation of fresh water has always the sam-e t;iste and
di>>til!ed

to prepare, for the space of a

smell.

Neither of these liquids immediately loses this by being filtered
through charcoal ; but by being exposed for some time to the
air, the distilled sea-water loses this unpleasant quality, and then
it does not differ from fresh water derived from the purest source,
and both have equally stood every chemical test to which thev
have been exposed.
The chemical properties of this water
having thus been determined, it remains to give an account of
the effects upon the individuals who underwent the experiment.

These are the principal
Brest. -During the

—

results:

first days those who drank the water
complained of a.weight upon the stomach.
Tliis indisposition,
which was the only one thev experienced, soon decreased upon
taking exercise, and totally went off l>y an additional ounce of
biscuit added to their common ration.
Oiie of them on the
twenty-ninth day had a few symptoms, but which he himself
attributed to an indigestion, from some bacon he had eaten.
Eight individuals drank twenty-five pints a-day, rather more than

[N.B, The Frenclr pint cotitains very near
tiree pints each.
iifty-seven cubic inches English measure, and is the regulation
size for the claret or Bordeaux bottle; but in general the bottles are rather smaller.
The French pint, therefore, is equal
to rather more than li/-20ths of an English quart, wine mea.ure.]

—

ToiTLON. The results obtained at the Arsenal of this towii
were not less decisive or satisfactory. The six persons who made
the experiment acquired a greater degree of freshness in their
appearance, and were much fatter.
Their daily consumption
of i5i:,tilled water uai nine pounds {poids de marc) for drink, and
eleven

On

the

eleven pounds for cooking.
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Dry-Rof.
This

is

nearly the

same

relative

quantity as those at Brest.

—

RocHEFORT. The experiments here have not heen made with
same regularity; because the fifteen persons fixed npon had

tlie
all

agreed

two

among

themselves to say that they were very

ill.

The

principal ones complained of violent colics and diarrhoeas;

but the plot was discovered, and upon being put upon the sick
list {ii la diete) they were laughed at by their companions.
No
one of them was really indisposed ; on the contrary, many
thought they experienced some good effect in regard to some
infirmities under which they had long laboured.
The above are not, however, the only experiments which have
been made upon this beverage. Several persons wishing to ascertain its effects by individual experience, have voluntarily confined themselves to its use ; and the members cf the Commission
of Inquiry are almost in the daily practice of taking it.
The
captain of the Duclat has taken it every day at his meals for
twenty days, and has experienced not the smallest inconvenience
from its use. MM. Vasse and Chatelain, apothecaries to the
marine at Brest, have occasionally kept the water in their mouths
for four hours by constantly renewing it, and have not found
either the sharp taste, or other caustic qualities, which have been
said to be peculiar to it
and here it may be proper to state,
thai the mouths of all the individuals who had taken the water
for a length of time were examined, without the detection of
any thing in them either of a swollen or inflammatory appearance.
Such are the 1-eports of commissioners employed to investigate the effects of distilled sea-water ; who, although separated
at a great distance from each other, and having no communication, all agree in the inference, that it may be employed without any injury to the health, both as a beverage and in cookery,
for the space of at least a month ; and the fair presumption is,
that it maybe so employed for a much longer time ; and that in
consequence it must be considered as a very happy resource in
long voyages, especially in voyages of discovery.
:

LXXV. On

the

Dnj-Rot.

To Mr.

—^
lliVERY

By Mr. Gavin

Inglis.

Tilloch.
April 29, 181S.

lover of his country must learn with peculiar
Sir,
anxiety and regret the alarming ravages committed by the dry-rot
" the
iij that hitherto invulnerable bulwark of our happy nation
wooUeu walls of Old England." The state of the Kdcn sloop of
war.
E c 2
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Topaze frigate, &c. as mentioned in the Philosophfca't
Magazine for last month, cannot be viewed with indifference j
and the sum of 5000/. paid by Government to Dr. Lukin for his

w.ir, the

ineffectual labours in

endeavouring to stop the protjre-s of this
is an incontrovertible proof of tlie an-

most destructive malady,

xious attention of those in power to this indispensable department of our national defence. The statement alluded ro in a

matter of such importance to the country,

I

should su[)po9e alone

sufficient to rouse the cfTorts of every scientific individual in the

kingdom

to stay the effects of a baneful catdier, that may one
day leave Government deficient in means of chastizing an insolent
foe, and which must damp the spirit of enterprise, and ruin the
prosperity and political influence of our envied isle.
The plan I have to propose for consideration for the cure of

the dry-rot in those ships already infected, the prevention of
effects in those that are unsuspected,

dmber

for those building,

or to be built,

idle speculation, but the result of

its

and the preparation of the

much

is

not the effusion of

deliberate thought

and

observation, and very simple in its application.
In the first place allow me to premise, that all timber destined for ship-building, particidarly for the Navy, where strength
and durability are so essentially necessary, ought never to be
cut till after the fall of the leaf. At this stage. Nature has done
her work for the season ; the efforts of vegetation are gone to
rest, and all the juices of the plant fully ripened and con>pleteIy
lignated. Then, and only then,should all navy timber be eutdown.

But so soon

as the roots begin to absorb the new sap, cease felling
next fall. By the time the buds begin to swell, the new and
unlignated sap has reached the most remote twig, and the trunk
and branches of the tree are surcharged with fresh juice, and every
pore replete with vegetable life. Timber cut in this state, or
leaf, or in flower, must be found perfectly full of new blood, and
in the very strength of vegetation ; cousecjuently completely loaded
with the germs of future corruption. This is the fundamental
basis of the dry-rot.
The vegetative )irincrple does not expire
with the stroke of the axe, nor the rag of the saw, but will, uncorrected, still exist, and in time produce in every pore innumerable fungi, and render even the hardest portion of the plank
food for worms.
In examining masses of oak dug from the alluvial strata of the country, where it has lain for ages unknown,
many of them are found fresh and somid as the day in which
they had been torn from their respective roots.
But wherever
tliis has been found the case, the timber is uniformly black
as
ebony and obdurately hard.
I
was led from curiosity to exauiine several of these old trunks; and searching mirmtely for the
cause of this preservf.tion in the effect, and to satisfy myself
till

m

whether

\
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.A-hether die oak had attained this colour merely from age, or
pvved its preservation to the cause that produced the black colour, I chcniicallv examined different specimens, and found in
.that investia^ation a far greater proportion of iron than could

fossibly

To

')e

supposed to exist

in the natural

state of the

tree.

and high state of
This
preservation in which this antediluvian timber is found.
extraneous iron must have been supplied from the ore of the soil,
or chalybeate waters, in this state of solution the iron would
penerrate the substance of the wood, unite with the astringent
principle, and give it not oidy the black colour, but communithis iron

I

attribute the incorruptibility

cate such a density of texture as almost to resist the sharpest instrument.
I base no wish to trespass with multitudinous remarks, nor to
fill pai>es with speculative theory.
AHow me to express it as
my opinion, that the most effectual preventive of the dry-rot
would be to cut all navy timber at the season before stated, and
treat it as after mentioned.
But should this period of cutting
he conceived incompatible with that important branch of national industry the leather trade, the same means will season
the new timber, and render it proof against the dry-rot, that
will cure it in the old, viz. by an application of iron in a state
of solution.
This can be obtained at comparatively little or no
expense from a solution of green copperas, and will be found 9,
most effectual remedy, either as cure or preventive of that most
destructive canker.

New

previous to its being marshallated, should be
the various forms which the ship-carpenter may
require, and allowed a time to dry. Then soak every chip to be
used in the navy in a well prepared solution, till it has acquired
the colour of new ink.
This would completely counteract every
vegetative principle, and communicate that incorruptible durability and firmness of texture, so essentially requisite in navy timcut

up

timber,

into

ail

ber, by the chemical combinations already described ; with this
addition, that the sulphur of the solution, penetrating the substance of the plank, would defend the vessel against the ravages

of insects.

These are the grounds, outlines, and principles, of a plan, that,
properly conducted, will, in my opinion, for ever banish all rot
and canker from the British navy.
G. Inglis.

if
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the Electric Properties of Metals, and the absoand Negative Electric Powers of various Sub-

lute Positive

Btj

stances.

Mr.

J.

Tatum.
To Mr.

Tillocli.

—

Sir,
Should you think the account of the followins; experiments calculated to remove the erroneous but widely disseminated opinion of the non-electric properties of metals; and aho,
of the absolute positive and negative electric powers residing in
peculiar substances, they are very much at your service.
To prove that metals possess all the electric properties with
which vitreous and resinous bodies are endowed, nothing but
friction

is

when their positive and negative properties
and to as great an extent as is produced by the

necessary,

will be elicited,

above bodies.
Exp. 1. Let a plate of zinc (of about two inches diameter)
provided with an insulating handle rising, from its centre, be
quicklv drawn over a piece of silk, and on presenting it to an
electrometer, it will be found to produce strong signs of positive
electricity.

2. But if a plate of silver of the same size be subject to
on silk, (or, what is better, on fur, for then I have had it
produce a spark which could be both heard and seen,) it will
produce signs of Ttegative electricity.
From these experiments, we see that both positive and negative electricity are produced frcm metallic bodies, and by the
same means with which they are produced from vitreous and re-

Exp.

friction

sinous substances.

That positive and negative electricity is not peculiar to any
particular body, but depends on the greater or less attraction
which the rubber possesses for the electric fluid, will, I think, be
evident from the following experiments.
Exp. 3. If in the place of silk, on which the plate of zinc was
rubbed, we substitute ywr, the plate of zinc will now give signs

of negative electricity.
4. And if we draw white silk over black silk, we shall
find the white betray signs of positive electricity, and the black

Ex

.

negative electricity.
"Exp. 5. i'ut if the same tvhite silk be drawn over fur, it will
now give signs of negative electricity.
Exp.G. if yellow silk be drawn over the white silk, the yellow
will

be neoalifelri

electrified, and the

white positively electrified.

Exp. 1 But if the yeiloiv be drawn over the black, the yellow
will now become positively electrified.
From
.
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same body may
From the above experiments, we see that the
electricity at
made to produce either positive or negative

viticH^us and resinous
Pleasure; and that 7«e/«///c bodies, like
produce smn'.ar states
them,
like
treatment,
similar
by
.ones, vviil

of electricity.

,

From which

I

it is l)nt fair

think

,

,

,

i

,

to concliule, that the classing

as well as into positive
of bodies into electrics and »o'i-electrics,
at variance witli
is founded in error, and

mul negative

electrics,

fisiicriments.

,

which I used was wrapped several times roiin'l
inches
one foot three inches long, and five
about
board
thin
a
battledore.
a
to
similar
wide, with a handle
I am, sir, voars, &."c.

V

s
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Dorset-treet,
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i
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for the purpose,
larsre buiUlin.e; calculated
large retorts, the lower parts
receive
to
adaptc.l
furnaces,
are four
strong iron plates:
and the rest
of wh'ch are made in cast iron,
bottom of these retorts is the openat a small distance from the
diameter, which rises through
jncr of a copper pipe of three inches
like a tunnel ;.t the upper
widens
and
retort,
the
of

At

one end of a

m

the metal

inches wide, and eigliteen
a copper cylinder eight or nine
end
tunnel, passing out of the buddor t^Wntv long, is fixed to this
plunged into a large tub full of
5no- is bent downwards, and is
from this it discharges
renewed
constantly
water which is
are adapted on oi.e side a small
itself into a condenser, to which
other a cylmder of about the
cock to carry off licpiids, and on the
and which rises vertiabove,
mentioned
one
the
as
^anie bore
down and enters into the building, where it is
•

:

'

then turns
of the furnace.
again bent, and opens at the hearth
retorts are filled with
This apparatus being arranged, the
and which must be
year,
a
cut
been
have
which
nieces of wood
these
large as the wrist
chosen straight and long, and about as
\Vhen the retort
with order.
pieces are arranged in the retort
ot
with its lid, which is fastened on by means
is hill rtis covered
of a
means
and
by
clay,
with
carefully
luted
it is then
screws
over this
place it in its furnace
crane two men raise it up and
of considerable weight; tlie cymasonry
of
covering
a
is put
and the fire is lighted.
is fitted to the retort,

cally,

:

•

:

linder

•
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The water

wb.ich is in the wood soon dissipates, and the
carbonization begins.
Then there is disengaged a good deal of
carbonic acid ; acetic acid combined with water Carbonated
hydrogen ; and an oily matter similar to tar, with perhaps a
small portion of carbonic acid gas.
From part of the retort in which the decomposition is made,
all these matters are forced to pass through the entire mass of
;

wood

to get to the opening of the pipe before mentioned, wiiich
purposely placed at the inferior extremitv; by this pipe they
enter into the copper cylinder which conveys them to the condenser; there almost all that is water, the acetic acid and oily
matter become condensed, and run off through the little cock ;
vvhile all the carbonic acid, the carbonated hydrogen gas, carbonic acid gas, which also carry with them a small quantity of
the other products, rise up by the other cylinder, and go into
the fire, where thev serve as fuel.
is

When

this operation has continued five hours, these inflam-

mable vapours

are directed, by means of a cock, under the fire of
another retort, just lighted ; the heat of the first furnace, and
that which escapes from the wood during its decomposition,
being sufficient to complete the carbonization of all which is
contained in it, without the aid of the combustion of the gas.
It is not necessary even to wait till the evaporation of these vapours has ceased, before the tube is removed from the ash-pit of
the first furnace, because the charcoal would be too weak.
As soon as the neighbouring retort begins to give out its
gaseous products, and can do without further assistance, the
pipe is removed from the ash-pit, and the remaining gas which
comes out is ignited, in order to prevent the disagreeable smell
arising from it. The flame thus produced is as large as the pipt',
rises many feet above the pipe, and lasts about half an^hour.
The moment the retort is removed, it is replaced by another,
and the same process is observed as with the former.
Caution however is required in this process ; for the moment
the retort is taken out of the furnace, the copper cylinder
is filled with inflammable gas
if it is joined and luted immediately to that which succeeds it, the gas will mix with the air
contained in it, and the very smallest spark that could possibly
penetrate the fissures of the retort would occasion an explosion
for which reason the apparatus is never to be luted till the very
iu'^tant of the appearance of the empyreumatic vapour.
Th.c retorts are from about seventy-two to a lumdred cubic
feet in capacity.
They contain one and a half to two loads of
wood, which, when it is well chosen and of a good quality, will
yield twenty-eight per cent, of charcoal, and yield two hundred
:

an4

;
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hundred Htres of pyroligneous

acid, containing

one-twelfth of tar.
The charcoal retains the form of the wood ; it is intermixed
only with a small quantity of dust which proceeds from the bark
it possesses all the qualities of good charcoal, but its combustion
is more rapid and more brilliant, and less is required for raising
liquors to i)oiling heat.
If exposed in contact with the air, it
gains ten per cent, in weight.
The most satisfactory results are obtained from hard woods
but white woods are rejected it takes five or six hours to char
the wood, and seven hours to cool the charcoal.
When the retort is taken out, the pyroligneous acid is a reddish, semi-transparent liquid, and of a strong empyreumatic acid
taste and smell ; every hundred parts will saturate as much subcarbonate of alkali as seven and a half to nine and a half of sulphuric acid will concentrate.
The liquid flows from the condenser in a continual stream, of
the size of a goose quill, and is conducted into a large wooden cask
placed in a cellar, where, in cooling, it deposits the greater part
of its tar ; hence it passes into another cask, where it remains
:

in store.
It is preferable in this state to

vinegar for

all

kinds of dyeing

and printing on linen ; it possesses an oil which is an excellen:
mordant for linen and cotton, and prints with a more brilliant,
durable, and fine colour.

It

likewise serves to give a rose-colour

to woods, feathers, and straw, &c.

In order to separate the acid from the empyreumatic
colours and changes

oil,

whic't

run into a large iron boiler,
subcarbonate of lime is added as it can deits

nature,

it is

where as much
compose when cold. When arrived at this point, a certain
quantity of the tar which floats on the surface is taken off with
a skimmer, and by means of a pump the liquor is raised up in a
The saturation is then concauldron, where it is then boiled.
tinued with quick-lime, and decomposes the acetate of alkali
which remains in dissolution; and the sulphate of lime which
it a fresh quantity of tar.
deposit being accomplished, the liquor is passed into
another cauldron, and there it is concentrated by a slight boilin:;

precipitates, carries with

The

till

a thin skin arises; then

cooling

it

becomes

The produce
consetiuence of

it is

extremely impure and black, in
portion of oily matter.
This
repeated crystallization, and cannot bf

thus obtained
its

put into wooden tubs, where in

solid.

retaining

foreign .substance resists

is

some

These impure crystals are theretaken away except by melting.
fore put into a cabt-iron cauldron, where they undergo the
aqiieous

On

442

aqiieom fusion;
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all

and when they are

the water that ihev contain is evaporated;
is increased till all ,thc matter is

dry, the fire

in a burning fusion.
in

which

In this state
•water;

and

It

becomes

it

it is

is

then run into appropriate squares,

solid.

black like coal, but

this solution filtered

and

it

easily dissolves in

warm

stirred with care gives cry-

stals of acetate of alkali, which retain scarcely any of the empyrcuma. It is then melted in a certain large (juantity of water,,
and is decomposed by means of sulphuric acid of commerce; it
then gives out sulphate of alkali crystallized, and acetic acid,
which only remains to be distilled to be obtained in perfect puThe procGcs may be carried on in large stone pitchers,
rity.
called tourilles.
While the burning fusion is going on, only a
small quantity of acetate of alkali is decomposed, which depends
probably on the presence of the oily matter.
This acetic acid, thus rectified, shows eleven degrees on the
hydrometer of Baun)e.
It is to be preferred to distilled vinegar,
as the latter is never so concentrated, and always retains some
portion of vegetable matter which injures the beauty of the
fabrics ; besides which, for all preparations to be done with
the acetic acid of wood, it does not require to be purified.

In order to concentrate this acid to a proper state for crystalr
it is sufficient to combine it with acetate of lime, and

lization,

to

decompose

phuric acid.

this salt

At the

slightly calcined,

by concentrated sulis extremely

instant of contact the reaction

rapid, and the acetic acid is disengaged, giving up to the sulphate of lime all the superfluous water.
The waters from the first and second crystallization of
the acetate of alkali are no longer susceptible of giving fresh
As that, no doubt, depends on the
crystals by evaporation.
too great quantity of oily matter which is in it, it is i)robable that
bv calcining them alone, or with a mixture of charcoal powder,
or perhaps by making them boil with charcoal, they might again

acquire the properties of crystallization.
Being evaporated to dryness, tliey are n)ixed with tar, and then
serve as fuel to heat the cauldron?;. But as the cinders from them
are not quite deprived of the acetate of alkali, they are passed
through a reverberating furnace, washed in lye, and by the second
crystallization the finest subcarbonate of alkali is obtained.
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On a new and

]

Method of naming

expedil'iom

under Ten Figures.
sight the Roots ojcowplele Cules

John Evans

Jiiu.

at

By

A.M.

_ In a former volume

of your valuable Miscellany, I recommunications, in which is given
some
with
collect having met
root of any complete cube numthe
a method of naniing at sight
The principle was bneflv this :-The
ber under seven figures.
figu.es ;-of which the first or
root will evidently not exceed two
greatest cube contained
the
of
root
digit of tens, will be the
given number, counting from
the 4th, 5th and 6th figures of the
terminaling figure of the
the right hand:-and the latter, or
if the cube terminate
that
considering
by
root, will be found
in the^f^mejigure ; it
terminate
will
1, 4, 5, 6, or 9, the root
of the root will be b, /, J, or ^,
in 2, 3, 7, or 8, the termination

Sir,

m

m

the respective deficiencies from 10.
uniting another p inNow, sir, it has occurred to me, that by
name at sight, it
may
we
to,
ciple with the method just alluded
not exceeding nine figures.
required, the root of any cube number
rules
This is effected by the following
tnree
required root will never exceed
1. It is obvious that the
cube
greatest
the
of
root
the
be
figures .-i\^e first of which will
the
figures counting from t.
contained in the 7th, 8th, and 9th
:

"^2!*The terminating

figure of the root

may be found

as before

cube.
from the termination of the given
the root, divide the guen
3 To obtain the middle figure of
is,
remainder
the
as
cube by 11, and according
0,1, 2, 3, 4, 5, 6, 7, 8,9, or 10,
or 10;
take 0, 1,7.9, 5,3, 8, 6, 2,4,
sum of the>5^ and /as^ figures
which being subtracted from the
the miuif necessary, will give
Tfound as alcove) borrowing 11,
J/e figure of the root.

'>43jS336.
cube -niQrcooR
Take as an example the complete
f
Sth, and 9th figures,
7th,
the
The greatest iube in 504,
1

Is

figure of the root is 7(7)': therefore the fust
icrmination o\ the root is 6
the
in
6,
ends
Since the cube
is 9, to which
1
l,y
1, the reimnnder
the given cube

343 or

2
3 Dividing
given above. Then the two former
4 corresponds in tiie series
give 13, from winch 4 being detogether
added
Lures 7 and 6
Hence the
figure of the root.
middle
ducted, leaves 9 for the
root recpiircd

Again,
1.

2.

The
The

is

796.

«no«i;«8
the proposed cube be 602856^.
cube
6 is I.
greatest
root of the

let

tewnination will be 10

m
—8 =

2.
3.

The

;

.
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Figures.

3. The remainder, after dividing by 11, is 7 j whose correr
1 4 11, or 14,
sponding nmiiber 6 being subtracted from 2
leaves 8 for the middle figure of the root, which is therefore 182.
The principles on which arc founded the rules for obtaining
thejirst and last figures of the root, are perhaps sufficiently
The rule, however, for the middle figure, on which
evident.

+

alone

rest

I

my

claim for originality in the present instance, de-

If a given immber
pends upon the following obviou'5 property.
divided by 1 1 leave a certain remainder r, and the cube of r
be divided by 1 1, the new remainder / left after this second division will be the same as what would remain, if the cube of
and further, if r be
the original number were divided by 1 1
0, 1, 2, 3, 4, 5, (), 7j S, 9, or 10, it will be found upon trial
that r' will be 0, 1, 8, 5, 9, 4, 7, 2, 6, 3, or 10: or inverselv,
if / be 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, r will be 0, 1, 7, 9,
Consequently since / is obtained by
5, 3, 8, 6, 2, 4, or 10.
dividing the proposed cube by 11, r may be found by the series
7. e.
the remainder that should result from the division of the
roof by 1 1.
But it is well known that if the remainder arising
from casting the elevens out of the ei>en digits of any given number, be subtracted from the remainder arising from casting the
elevens out of the odd digits, the resulting remainder is what
would remain, if the given number were divided by 11. IlencQ
if r be subtracted from the ximi of the first and last figures already found, borrowing 11, if necessary, it is obvious that the
difference will be the middle figure of the root.
If, sir, the method I have just described, which is, to the best
of mv knowledge, entirely new as respects its extension to cubes
above six figures, and which certainly far surpasses the common
method in conciseness and facility of application, be deemed by
vou worthy of a i)lace in your Magazine, your insertion of it
wll oblige yours, &c.
Islington, June Ifi, 1818.
JoHN EVANS Jun.
Before I conclude this commuriication, allow me just
P. S.
to hint, that in the rule I have suggested, the method of casting
out elevens niay be sometimes conveniently substituted for the
division by 1
It may likewise not be improper to remark that the series
0, 1, 7, 9, 5, 3, S, G, 2, 4, 10, may be easily and firmly fixed
in the memory, by observing that if we omit the 0, the sum of
any two terms equally distant from the extremes is always 11 j
4 &c.= 11: also that the first five consist
thus 1 -j- 10
7
of all the odd numbers, the last five of all the even numbers un;

—

1

=

der

1 1

:

and

+

lastly,

that the differences of the series are in the
—4, —2, 5,-2, —4, 2, 6.

following regular order, 6, 2,
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History o/" Dr. Brewster's Kaleidoscope, uilh Reits supposed Resemblance to other Combinations of

marks on

plain JSlirrors.

Number we

a few observawhich was, that the kaleidoscope is in truth a new invention, unknown to those from
Uiiom some have affected to consider Dr. Brewster as having
borrowed it. As the instrument excites universal attention, a
brief sketch of the history of the invention, for which we are
indebted to a friend at Edinburgh, cannot but prove acceptable
J.N our last
tions

on

laid before our readers

this instrument, the result of

to our readers.

In the year 1814, when Dr. Brewster was engaged in experiments on the polarization of light by successive reflections Ijetween plates of glass, which were published in the Philosophical
Transactions for 1815, and honoured by the Royal Society of
London with the Copley Medal, the reflectors were in some
cases inclined to each other, and he had occasion to remark the
circular arrangement of the images of a candle round a centre,
or the multiplication of the sectors formed by the extremities of
In repeating, at a subsequent period, the exBiot on the action of fluids upon light. Dr. B.
placed the fluids in a trough formed by two plates of glass cemented together at an angle. The eye being necessarily placed
at one end, some of the cement which had been pressed through
between the plates appeared to be arranged into a regular figure.
Tli« symmetry of this figure being very remarkable.
Dr. B. set himself to investigate the cause of the phaenomenon,
and in doing this he discovered the leading principles of the

the glass plates.

periments of

M.

He found that, in order to produce perfectly
and symmetrical forms, three conditions were necet-

kaleidoscope.
beautiful
sary.

That the reflectors should be placed at an angle, which was
1
an even or an odd aliquot part of a circle, when the object was
regular ; or the even aliquot part of a circle when the object was
irregular.
2. That out of an infinite number of positions for the object
both within and without the reflectors, tliere was onhj one position where perfect synunctry could be obtained, namely, by
placing the object in contact with the ends of the reflectors.
u. That out of an infinite number of positions of the eve,
Uiere was only 07ie where the symmetry was perfect, nainelv us
near as possible to the angular point, so that the circular field
could be distinctly seen ; and that this point wa-; the only one
out of an infinite number at which the unifoiniity of the light
«f the circular field was a maximum.
I

[ion

4i6
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Upon

these principles Dr. B. constructed an instrument, in
which he fixed pennimenlly across the ends of reflectors, pieces
of coloured glass, and other irregular objects, and he showed the

instrument in this state to some menil)ers of the Royal Society
of Edinburgh, who were much struck with the beauty of its efIn this case, however, the forms were nearly permanent,
fects.
and a slight variation was produced by varying the position of
The great step, howthe instrument, witli respect to the light.
ever, towards t!»e completion of the instrument remained yet to
he made, and it was not till some time afterwards that the idea
occurred to Dr. B. of giving motion to oljects, such as pieces oj
coloured glass, &c. ivhicli were either fixed or placed loosely in
a cell at the end 'f the insirument. When this idea was carried
into execution, the kaleidoscope, in its 5i7«p/eyorOT, was completed.

In this state, however, the kaleidoscope could not be considered as a general philosophical instrument of universal application ; for it was incapable of producing beautiful forms unless
the object was nearly in perfect contact with the end of the reflectors.

The next, and by far the most important step of the invention
was therefore to remove this limitation by em])loying a drawtube and lens, by means of which beautiful forms could be created
from objects of all sizes, and at all distances from the observer.
In this way the power of the kaleidoscope was indefinitely extended, and every object in nature could be introduced into the
picture, in the same manner as if these objects had been reduced in size, and actually placed at the end of the reflectors.
When the instrument was brought to this state of perfection.
Dr. Brewster was urged by his friends to secure the exclusive
property of it by a patent, and he accordingly took out a patent
for " a New Optical Instrument for creating and exhibiting beauforms."
In the specification of his patent he describes the
The first consists of two
kaleidoscope in two different forms.
reflecting planes, put together according to the principles already
described, and placed in a tube, with an eye-liolc in the particular position which gives symmetry and a maximum uniformity
of liglit, and with objects, such as coloured glass, placed in the
position of symmetry, and put in motion either by a rotatory
movement, or by their own gravity, or by loth combined. The
second form of the instrument, described in the specification, is,
when the tube containing the reflectors is placed in a second
tube, at the end of which is a convex lens which introduces into
tiful

the picture objects of all magnitudes, and at every distance, as
has been already described.
After the patent was signed, and the instruments in a state of
forwardness.

:
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gentleman who was employed to manufacture

them under the
principal Londun

patent, carried a kaleidoscope to show to the
opticians, for the purpose of taking orders from
them. These gentlemen naturally made one for their own use,
and for the amusement of their friends ; and the character of

made public, the tinmen and glabegan to manufacture the detached parts of it, in order to
evade the patent; while others manufactured and sold the instrnment complete, without being aware that the exclusive property of it had been secured by a patent.
the instrument being thus
ziers

way the invasion of the patent right became general
that class of individuals against whom the law is seldom

In this

among

enforced but in

its

terrors.

Some workmen

of a higher class

were encouraged to piracy by this univer?al opposition to the
patent; but none of the respectable London opticians would yield
to the clamours of their customers, to encroach upon the rights
of an inventor, to whom they were at least indebted for a new
and a lucrative article of trade.
In order to justify these piratical proceedings, it became necessary to search out some combinations of plain mirrors, which
might be supposed to have some resemblance to Dr. Brewster's
instrument; and it would have been strange indeed, if some
theorem or experiment had not been discovered, which could
have been used to impose upon the great crowd, v.'hoare entirely
ignorant of the principles and construction of optical instruments.
There never was a popular invention, which the labours of envious individuals did not attempt to trace to some remote period;
and in the present case, so many persons had hazarded their
fortunes and their characters, that it became necessary to lay
hold of something which could be construed into an anticipation of the kaleidoscope.

The

first supposed anticipation of the kaleidoscope was found
Prop. xiii. and xiv. of Professor Wood's Optics, where that
learned author gives a mathematical investigation of the number and arrangement of the images formed by two reflectors,
either inclined or parallel to each other.
This theorem assigns
no position either to the eye or to the ol)ject, and does not even
include the principle of inversion, which is absolutely necessary
to the production of symmetrical forms.
The theorem is true,
whatever be the position of the object or of the eve.
In order
to put this matter to rest, Dr. Brewster wrote a letter to Professor Wood, requesting him to say if he had any idea of the
effects of the kaleidoscope when he wrote those propositions.
To this letter Dr. B, received the following- liandsonie and satisfactory answer

in

"

St. John's,

iiS
*'

Hislory of the Kaleidoscope.

—

"

St. John's,

May

19, 18l8.

have given relating to the number
of images formed by plane reflectors inclined to each other, contain merely the mathematical calculation of their number and
Tlie effects produced iy the kaleidoscope were
arrangement.
never in my contemplation.
My attention has for some years
been tnrned to other subjects, and I regret that I have not time
to read your Optical Treatise, which 1 am sure would give me
Sir,

^The propositions

I

am, sir,
*' Your obedient humble servant,
" J. Wood."
The next supposed anticipation of the kaleidoscope was an
instrument proposed by Mr. Bradley in 1717. This instrument
consists of two large pieces of silvered looking-glass, Jivt
inches wide aitdjour inches high^ jointed together with hinges,
and opening like a book. These plates being set upon a geometrical drawing, and the eye being placed in front of the mirrors, the lines of the drawing were seen multiplied by repeated
This instrument was described long before by Kirreflections.
cher, and did not receive a single improvement from the hands
It has been often made by the opticians, and was
of Bradley.
great pleasure.

I

principally used for multiplying the

human

face,

when placed

between the mirrors ; but no person ever thought of applying it
to any purpose of utility, or of using it as an instrument of raFrom
tional amusement, by the creation of beautiful forms.
the very construction of the instrument, indeed, it is quite incapable of producing any of the singular effects exhibited by the
It gives, indeed, a series of reflected images arkaleidoscope.
ranged round a centre ; but so does a pair of looking-glasses
placed angularly in an apartment, and so do the pieces of mirror
glass with which jewellers multiply the wares exhibited at their
windows. It might therefore be as gravely maintained that any
of these combinations of mirrors was a kaleidoscope, as that
Bradley's pair of plates was an anticipation of that instrument.
As the similarity between the two has been maintained by ignorant and interested individuals, we shall be at some pains to explain to the reader the differences between these two instruments ; and we shall do this, first, upon the supposition that the
two instruments are applied to geometric lines upon paper.
1.

In Bradley's

instrument,
the

the length is less than
breadth of the plates.

2. Bradley'^ iivstrumeut can-

not be used with a tube.

I. In the kaleidoscope, the
length of the plates must be
four, or five, or six times their
breadth.
2. The kaleidoscope cannot

be used without a tube.
3.

Ill
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o. In Bradley's instrument,

from the erroneous position of
the eye, there is a great inequality of light in the sectors,
and the last sectors are scarcely

419

3. In the kaleidoscope, the
eye is placed so that the uniformity of light is a maximum,
and the last sectors are distinctly
visible.

visible,

4. In Bradley 'sinstrument, the
figure consists of elliptical,

and

consequently unequal sectors.

A. In the kaleidoscope, all
the sectors are equal, and com-

pose a perfect circle, and the
is perfectlvsymmetrical.
5. In the kaleidoscope, the
equal sectors all unite into a
complete and perfectly symmepicture

5. In Bradley's

instrument,

theunequal sectors do not unite,
but are all separated from one
another by a space equal to the
thickness of the mirror ^lass.
6. In Bradley's instrument,
the images reflected from the
first

surface interfere with those

from the second, and
produce a confusion and overlapping of images entirely lacunsistent with symmetrv.
reflected

trical fiijure.

6.

In

the

kaleidoscope,

the

secondary reflections are entirely removed, and therefore

no confusion takes place.

7. In Bradley's instrument,
7. In the kaleidoscope, the
the defects in the junction of eye is placed so that tlicse dethe plates are all rendered visifects of junction are invisible.
ble by the erroneous position of
the eye.
The reader will observe, that in this comparison the two instruments are supposed to be applied to geometric lines upon
paper, and that this was the only purpose to which Bradley ever
thought of applying his mirrors; yet the kaleidoscope is in every
r^-'spect a superior instrument, even for that inferior purpose, and
gives true symmetrical forms, which the other instrument is incapable of doing.
In the comparison which has now been made, we have degraded the kaleidoscope, by contrasting its effects with those
which Bradley's instrument is capable of producing, for these
effects are not v/orth the looking at.
When we attempt to employ Bradley's instrument to produce the effects which have
been so much admired in the kaleidoscope, namely, to produce
beautiful forms from transparent or opaque coloured objects co!itained in a cell, and at tlie end of the reflectors, it fails so entirely, that no person has succeeded in the attempt.
It is indeed quite impossible to produce by it the beautiful and symmetrical forms which the kaleidoscope displays.
Had this been
possible, Dr. Brewster's patent might Jiave been invaded with
Vol. :A. No.242. June ISIS.
impunity
F f

:
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impunity by every person who chose to mannfacture Bradley's
instrument; but this was never tried*, and for the best of all
reasons, because nobody would have purchased it.
We trust that no person, who wishes to judge of this subject
with candour, will form an opinion without having; actually seen
end used the instrument proposed by Bradley. Let any person
take Bradley's plates, and, having set them at an angle of 30'*
or 22i°, place them upon a cell containing fragments of coloured
glass, he will infallibly find that he cannot produce a picture of
any symmetry or beauty. The disunion of the sectors, the darkness of the last reflections, and the enormous deviation from
symmetry, towards the centre of the figure, will convince him,
if he required conviction, that the instrument is entirely useless
as a kaleidoscope. To those, however, who are are not capable,
either for want of knowledge, or want of time, to make such a
comparison, we may present the opinion of three of the most
eminent natural philosophers of the present day, viz. the celeluated Mr. Watt, Professor Playfair, and Professor Pictet.
" It has been said here," says Mr. Watt, " that you took the
idea of the kaleidoscope from an old book on gardening.
Mv
friend the Rev. Mr. Corrie has procured me a sight of the book.
It is Bradley's Improvements of Planting and Gardening. London 1731, part 2d, chap. 1st. It consists of two pieces of looking-glass of equal bigness, of the figure of a long square, five
inches long and four inches high, hinged together, upon one of
the narrow sides, so as to open and shut like the leaves of a
book, which, being set upon their edges upon a drawing, will
show it iflultiplied by repeated reflections. This instrument I
have seen in my father's possession seventy years ago, and frequently since, but what has become of it I know not.
In mv

opinion, the application of the principle
that of your kaleidoscope."

The

"

following

is

is

very different from

Professor Playfair's opinion
" Edinburgh,

May

1

1,

1818.

have examined the kaleidoscope invented by Dr. Brewster,
and compared it with the description of an instrument which it
has been said to resemble, constructed by Bradley in 1717.
I
have also compared its effect with an experiment to which it
may be thought to have some analogy, described by Mr. Wood
in his Optics, Prop. 13 and 14.
I

* In illustration of this argument, wc may state the followinc; fact
Mr.
Carpenter of Birmingham, being anxious to evade Dr. Brewsttr's patent,
when the manufacture of the patent kaleidoscope was in the hands
of another person, attempted to construct instruments in imitation of Bradley's.
After exercising his ingenuity for some time, he abandoned the attempt as impracticable, and set off for Scotland for the purpose of offering
liis services in manufacturing the patent instrument.
:

at a time

*'

From
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" From

both tliese contrivances, and from every optical instrument with which I am acquainted, the kaleidoscope appears
to differ essentially both in its effect and in the principles of its
construction.

" As to the effect, the thing produced by the kaleidoscope is
a series of figures presented with the most perfect sj'mmetry, so
as always to compose a whole, in which nothing is wanting and
nothing redundant.
It matters not what the object be to which
the instrument is directed: if it only be in its proper place, the
effect just described is sure to take place, and with an endless
variety.
In this respect, the kaleidoscope appears to be quite
singular among optical instruments.
Neither the instrument of
Bradley, nor the experiment or theorem in Wood's book, have
any resemblance to this ; they go no further than the multiplication of the figure.
" Next, as to the principle of construction, Dr. Brewster's
instrument requires a particular position of the eye of the observer,

and of the

object looked at, in order to its effect.
If
wanting, the symmetry vanishes, and the figures
are irregular and disunited.
In the other two cases, no particular position, either for the eye or the object, is required.
" For these reasons. Dr. Brewster's invention seems to me
quite unlike the other two.
Indeed, as far as I know, it is quite
singular among optical instruments ; and it will be matter of
sincere regret, if any imaginary or vague analogy between it
and other optical instruments, should be the means of depriving
the Doctor of any part of the reward to which his skill, ingenuity, and perseverance, entitle him so well.
either of these

is

" John Plavfair,
"

Professor of Natural Philosophy in
the University of Edinburgh.

—

" P. S. Granting that there were a resemblance between the
kaleidoscope and Bradley's instrument, in any of the particulars mentioned above, the introduction of coloured and moveable objects, at the end of the reflectors, is quite peculiar to Dr.
Brewster's instrument.
Besides this, a circumstance highly deserving of attention, is the use of two lenses and a draw tube,
so that the action of the kaleidoscope is extended to objects of
all sizes, and at all distances from the observer, and united, by
that means, to the advantages of the telescope.
J. P."
Professor Pictet's opinion

"Sir,

—Among your

is

stated in the following letter

:

have not been one of the least
painfully affected by the shameful invasion of your rights as an
inventor, which I have been a witness of lately in London.
Not
only none of the allegations of the invaders of your patent,
grounded on a protended similarity between 'vour kaleidoscope
friends,

I

l'f2'

and
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and Bradley's instrumertt, or such as Wood's or Harris's theories
ruighthave suggested, appear to me to have any real foundation;
but I can affirm, that neither in any of tl.e French, German, or
Italian authors, who, to my knowledge, have treated of optics,
nor in Professor Charles's justly celebrated and most complete
collection of optical instruments at Paris, have 1 read or seeu
any thing resembling your ingenious apparatus, which, from it*
numberless applications, and the pleasure it affords, and wiil
continue to afford, to millions of beholders of its matchless effect's, may be ranked among the most happy inventions science
ever presented to the lovers of rational enjoyment.

"M.
" Professor

" To Br.

Brewster."

A. PiCTET,
of Nat.

Academy

ot

\'\\\\.

in the

Geneva.

The propositions in Harris's Opticks relate, like Professor
Wood's, merely to the multiplication and circular anaugement
of the apertures or sectors formed by the inclined mirrors, and
to the progress of a ray of light reflected between two inclined or
parallel mirrors
and no allusion whatever is made, in the propositions themselves, to anv instrument.
In the proposition re;

specting the multiplication of the sectors, the eye of the observer
is never once mentioned, and the proposition is true if the eve
has an infinite number of positions; whereas, in the kaleidoscope,
the eye can only have one position.
In the other proposition.
(Prop. XVII.) respecting the progress of the rays, the eye and
the object are actually stated to be placed between thetejiectors;
and even if the eye had been placed without the reflectors, as iii
the kaleidoscope, the position assigned it, at a great distance
from the angular point, is a demonstration that Harris was entirely ignorant of the positions of symmetry either for the object
or the eye, and could not have combined two reflectors so as to

form a kaleidoscope

for producing beautiful or symmetrical forms.
practical part of Harris's propositions is the 5th and
r>th scholia to Prop. XVII.
In the 5th scholium he proposes a
sort of catoptric box or cistula, known long before his time, com-

The only

posed of four mirrors, arranged in a most unscientific manner,
and containing opaque objects between the specultims. '' Whatever they are," s<ays he, when speaking of the objects, " the
upright figures between the speculums should be slender, and not
too many in number, otherwise they will too much obstruct thi
reflected rays from coming to the eye." This shows, in a most
decisive manner, that Harris knew nothing of the kaleidoscope,
and that he has not even improved the common catoptric'cistula,
which had been known long before. The principle of inversion,
and the positions of symmetry, were entirely unknown to him.
la ihc Gth scholium, ho speaks of rooms lined with lookingglasses.
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and of luminous amphitheatres, which, as the Editor of
the Literary Journal oliservcs, have been described and figured
by all the o\<i writers on optics*.
Tlie per'^vins who have pretended to compare Dr. Brewster's
kaleiil )'seope with the combinations of plain mirrors described by
preceding; autli'M-s, have not only been utterly unacquainted with
the principles of optics, but have not been at the trouble either
of understanding the principles on wliich the patent kaleidoscope
is constructed, or cf examining the construction of the in^'irument
itself.
Because it contains two plain mirrors, they infer that it
must be the same as every other instrument that contains two
plain mirrors ; and herre the same persons would, by a similar
process of reasoinnsf, have concluded that a telescope is a microscope, or that a pair of spectacles with a double lens is the same
as a telescope or a microscope, because all these instrumenla
contain l-vo lenses. An astronomical telescope differs from a compound microscope only in having the lenses placed at different
<listances.
Tlj€ progress of the rays is exactly the same in both
these instiument?, and the effect in both is produced bv the enlargement of the angle sul)tended by the oiyect.
Yet surely
there is no p.'rson so senseless as to deny that he who first combined two lenses in such a manner as to discover the mountains
of the moon, the satellites of Jupiter and Saturn, and all the
'vonders of the system of the universe, was the author of an original invention. He who produces effects which were never produced before, even by means which have been long; known, is
unquestionably an original inver.tor ; and upon this princij>l3
alone can the telescope be considered as an invention different
from the microscope. In the case of the kaleidoscope, the originalitv of the invention is far more striking.
Every person admits chat effects are produced by Dr. Brewster's instnmient, of
which no conception could have been |)reviously formed.
All those who saw it, acknowledged that they had never seen
any thing resembling it before; and those very persons who liaJ
been possessors of Bradley's instrument, who had read Harris's
Opticks, and who had used other combinations of plain mirrors,
never supposed for a moment, that the pleasure v,-hic!i thev derived from the kaleidoscope had any relation to the effects debcribed bv these authors.
No proof of the originality ofthe kaleidoscope could be stronger
glasses,

is requested to examine carefully the propositions in liar-,
Opticks, wT.ich he will find reprinted in the Literary Journal, No. I'>,
He will then be roiivinced, that Harris placed both the eye and the object
bef.vren the mirror?, an arranj^'cment which '.vas known 100 years befoi-e

•

Th? reader

ris's

his

t)i»j<?,

.

rn

than

454

History of the Kaleidoscope.

than the sensation which it created in London and Paris. In the
memorv of man, no invention, and no work, whether addressed
to the imagination or to the understanding, ever produced such
an effect. A nniversal mania for the instrument seized all classes,
from the lowest to the highest, from the most ignorant to the
most learned ; and every person not only felt, but exj)ressed the
feeling, that a new pleasure had been added to their existence.
If such an instrument had ever been known before, a similar
sensation must have been excited, and it would not have been
left to the ingenuity of the half learned and the half honest to
search for the skeleton of the invention
16th and IJth centuries.

among

the rubbish of the

The individuals who have been most eager in this search, did
not, perhaps, calculate the degree of mischief which they have
done to those who have been led, upon their authority, to encroach upou the rights of others, and thus sul)ject themselves to
The delay which has taken place in
verv serious consequences.
commencing le^^al proceedings, has not arisen from any doubt
of the complete originality of the kaleidoscope, and of the defenAs soon as the patentee has made himself
sibility of the patent.

acquainted with the circumstance of the individuals who have
invaded his patent, vvith the channels through which they have
exported their instruments, and with the amount of the damage
w^hich they have done, he will seek for that redress which the
law never fails to afford in cases of notorious and unprovoked
We are well assured, that it never was the intention
piracy.
or the wish of Dr. Brewster to interfere with the operations of
those poor individuals who have gained a livelihood from the
manufacture of kaleidoscopes. We know that it will always be
a source of no inconsiderable gratification to him, that he has
given employment to thousands of persons, whom the pressure
of the times had driven into indigence ; and even if a decision
in favour of his patent were given, he would never think of enforcing it, excepting against that class of opulent pirates, who
have been actuated by no other motive but the exorbitant love
of gain, in wantonly encroaching upon the property of another.
The patent kaleidoscopes are now made in London, under
Dr. Brewster's sanction, by Messrs. P. and G. DoUond, W. and
S. Jones, Mr. R. B. Bate, Messrs. Thomas Harris and Son,

Mr. Bancks, Mr. Berge, Mr. Thomas

Jones,

Mr. Blunt, Mr.

Schmalcalder, Messrs. Watkins and Hill, and Mr. Smith. An
account of the different forms in which these ingenious opticians
have fitted up the kaleidoscope, and of the new contrivances by
>vhich they have given it additional value, will be given in Dr.
Brewster's Treatise on the Kaleidoscope, now in the press. The
public

"
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public will see, from the examination of these instruments, how
much thev have been imposed upon by sjnuious imituions, sold

most exorbitant prices, and made by individualj entirely
ignorant, not only of the principles and construction of the inat the

strument, but of the method of using

LXXX. On
Orator,

—

" Whether Music

ike Question
to w/iat

By Hexry

is

necessary to the

Extent, avd how most readily attainable!'"

Ui'iiSGTON, £5^^.
[Continued from

SiK,
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p. 327-]

Bliiu's Hil!,

paper which

I

now send you

Cork, June 10, 181S.
has for

for insertion,

my letter of 12th April, which apyour Magazine for .May.
The investigation of the ordinary language of the London
gentleman habituated from infancy to the higher circles, was the
only topic of that letter
and extended no further than the reobject the continuation of

its

peared

in

;

though in some degree prevalent
theory which originated, at least in these countries, with the
author of an eccentric prosody called Ralionalis, " that speech
was neces-arilv carried on by no other medium than that of
slides." It remains therefore tiiat I pursue my inquiry with regard to the musical character of our language, as delivered by
that portion of the politer circles acknowledged as our standard.
To avoid circuitous expression, I shall in future designate that
gentleman who has consented to become the subject of my experiments, bv the appellation of The Speaker; while to that
friendly assistant whose discriminating ear has been already reported, I shall assign the appellation of AssoctATE. This being
futation

of an

mentioned,

I

ill-founded,

follow

up

my

analysis.

Examination of The Speaker continued.
OF INTERVALS*.
Although the easy and even conmianding
Ohservation 3.
*

The reader

will probably

imagine that the mensuration of spcaUinij

must need the assistance of an instrument. The contrary is tlie
truth the musician whose ear is naturally good, and accustomed to this
novel exercise, will find no difficulty in catching and retaininpj for a few
moment.? (as persons unskilled in n\usic will catch a song) any half a dozen
or more consecutive sounds to which his attention has been exclusively di-

intervals
:

Tirosc sounds are afterwards analysed and noted accordingly; the
or — , and in some cases an additional memorandum being annexed when the ordinary line:s are insufficient for the notation of the minuter intervals. What further remains ? This process being frequently re-

rected.
signs

+

jjcated, the relative proportions

in order,

within each individual essay are set

and the freiiuency of ociurrenre

F

f

4

is

down

ascertained at leisure.

compiss

/

—
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compass of this gentleman was found bv experiment to exceed
an octave yet during the same sentiment, as well as could be
judged, he scarcely ever surpassed the boundary of the Jiftk,
from extreme to extreme; and very rarely, at any one time, expressed a more distant interval than the fourl/i.
',

He frequently repeated the preceding note (occasionally even
Ihrce or four times) ; and, ali cases considered, perhaps the one
lialf or nearly the one half of his variations consisted of perfect
and imperfect semitones.
The tone usually styled a secbnd
was the next

:

then followed the minor 3d

;

and

the

lastly,

fourth.

The minor 3d,

may

appear in theory, which conand ti)en distinguishable even in
the cheerful though bordering on the joy oris ; while oji the contrary, the major 3d, which evidently characterizes the jovous, was
very rarely perceptible
the interval which may be said to represent it being too flat*.
The fourth (which was nearly as
frequent as this imperfect major 3d, although much less frequent than the minor 3d) was almost exclusively confined to the
bold and majestic ; and the fifth was hardly ever struck at all.
No governing key-note, to which as in music the various intervals are referrible, cou'd in any one instance be discovered ;
what is popularly styled the change of key appearing no more
than an alteration oi pitch, and a certain uudefinable series appertaining to that sentiment which produced the alteration.
Neither was there any particularly predominating note, in which
the mass of his syllables could be said to have been expressed f.
To return to the extremes, or general boundary of the melody. Whenever, in the progress I of a period, he surpassed the
fji/i, it was generally occasioned by some such word as tolerable,
whose stress being seated too reusefulness, olijectinnaljle,&ic.
mote from the final syllable, produced an apparent difficulty of
sustentatiou, which precipitated his voice much lower than good
fines

it

singular as

to the serioua,

was

it

novi'

—

—

Wnctberthe

serious (shall I call it trnpc?) disposition of the SpEAKta
caused this seemingly inappropriate intonation, I shall not venture to decide. The sprightlj' joyous comedian who excels in his professlcn,
has the major 3d at his command.
+ Individual shorh clauses, alwtraotedly taken, did very often exhibit a predominating note which note may not improperly be called the common,
•

may have

—

tone of tho.se clauses

Take an instance

\

;

a term familiar to the ancients.
common tone exemplified in

of this

m^
C

natural

;

viz.

Thr

tioniil

lermhiathig syllable of his periods occasionally reached an sddisemitone, and consequently extended his boundary to a minor fi'h.

taste

J

lo

^

what Extent, and how most readily altainnlh ?"

The same may be

taste could have authorized.

said of

4!^7

words

ivhose emphatic syllable was seated even on the penultimate itmam], direction, relation, &c.; that is, when those words

self, as

were encumbered by the succeeding particles of a,
to the,

—such

additional

particles constituting in such cases,

number of syllables, whose tendency
was decidedly enclitical.

(to

of the
were an

to a,

as

it

use the scho-

lastic epithet)

I shall terminate this series of observations by exhibiting to
the reader a collective statement of 413 syllables or notes, which
(exclusive of the commencing syllable of every separate essay)
'•.'ere struck by the Speaker, at different times and during the
expression of various sentiments, from the commencement to the

tonchision of this examination.

Tahle * of Occurrence,
Repetitions

Semitones

Tones

.

.

«»•

oi
Mmor 3ds
Major 3ds
Fourths . .
Fifths

..

Sometimes imperfect.

178
113

Frequently imperfect.

69^

d »i,
nu VKather
28
13

Almost

e

^

perfect.
'
all

too

flat.

10^ r» ^,
r
»
2/^^^^''" P"^"'413

syllables.

The

reader will no doubt recollect, that in the
course of the preceding inquiry, the intervals employed in the
ordinary sentiments alone, presented themselves for exaniinatiori.

Remarks.

As

to the stronger sentiments, or

more properly the passions^

I

have had no opportunity to analyse them ; yet from casual obfcervations in common life, I am thoroughly persuaded that there
are not only certain intervals more appropriate than others for
the expression of those passions
but also certain q//alities of
the voice, as round, harsh, Sec. peculiar to every individual
emotion.
The judicious application then of those intervals and these
(r.alities mav, as far as intonation is concerned, be style<l expression; the former, as dependent on the knowledge of sounds,
f.nd appropriate cultivation of the ear an<l speaking organs, being the lot of few,
the latter, as more immediately connected

—

—

•

may be

necessary to elucidate this table by an example wriich, agrecthe adopted mode of computation, contains three repetitions, two
viz.
^elrlI:ca€?, one lone
It

.ibly to

;

*^-

m

m

K^J^

€

s *
with

«
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with tlie Tiiiiid, being comj3arativcly the lot of all.
Nature, so
termed, can by no means command the intervals ; neither can
she at all times command the qualities: the frequently deep,
yet sufficiently varied and expressive intonations of the enraged
Spani'irJ, like those of the ancient Roman the gravity of whose

speaking

haljits, or rather of whose accentuation he apparently
[some consider these habits oriental] are terrific as
thunder when compared with the insignificant monotonous squeak

inherits

of the American savage'^.
Reverting to that part of my observation which represented
the apparently contracted scale of the Stkaker, whose melody
was almost confined to the limits of the JiJ^th, called by the
Greeks the diapente,
is there not in this case a curious coincidence between the polite usages of the modern and the ancient?
Thai well-known passage of Dionysins of Halicarnassus, sq
twisted and perverted by modern theorists, is a memorable testimony of this interesting fact. The literal translation, from Up-

—

ton's edition, sect. xi.

" The melody

is

this

:

of discourse [JiaXsjcrou]," says Dionvsius,

measured by very nearly

"

is

eyyto-raf] that interval called the
neither strained to sharpness beyond three
[oag

diapente [or fiftli]
tones and a semitone, [which is the extent of that interval,] nor
relaxed to gravity [after the ascent is accomplished] beyond that
space."

But

not every desirable tone (for speech) conDoes it not comprise our second,
?
thirds, dLwAJiflh, with all the intermediate semitones ? And for
majesty, what interval can surpass the fourth ?
I &ha.\\ give an
example.
tained

after all,

ti'ithin

What

is

the diapente

a noble anapcest, and how indicative of war
depicting
to cur imagination the steady determined onset
!

most strikingly

* Rousseau iu his Musical Dictionary, article Accent, spealcing of the
among Europeans themselves in expressing the various
l)assions, saj's " L'Allemand hausse egalement et foitcment la voix dans
Ja colere; il eric toujours sur le mcme ton: lltalicn, que niille mouveniens
divers agitent rapidement ct succcssivement dans le mene cas, nioditie sa
voix de inillc maniercs. Le meme fond de passion rcgne dans son ame ;
!"
mais quelle varicto d'cxpressions dans ses Accens
These words, though in my opinion material to the sense, by acknow•fledging the impossibilily of nieasurhig our extremes wiith accuracy, have
been omitted by Mr. Mitford, in his otherwise faithful translation. See " Harmony in Language." As to the general meaning of melodizing within the
diapente, [or bet-.veen C and G, these extremes being included,] it is sufticrentlv obvious.
habitual difference
:

of

g

io

aliaiuaMer
what Exleiil, and how most readily
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character,

too in
compact battalion; and so decided
imposas we please .t ,s almos
that chaige its time or measure
ahhough we should degrade it to xery
sible todfsguise it; for
thus,
pearly the level of a dance, as
its

of a

J_i/

jfe

~

— —
"^!

g^

—g|irig~

}

we shall, nevertheless, recognise
movements in the field.

—ai—p^^:^

Q-

the military

lugk direptingour
.

,

.

reader that witlm
Evident as it may seem to the intelligent
is to be found ; yet
tone
speaking
desirable
the diapevie every
portion of our ravam greatly apprehensive, that accmsidevable restriction, which
against every species of
inveigh
will
orator's
Tff
the "shackling of
understanding the term, they will call
to allow the pasobjection
no
have
Assuredly, I can
nature."
irregular of
for instance, the most
sions a decent sway': anger,
keysits tones on the higher
of
majority
the
CNuress
all, may
ot
but
pleases:
1 am certainly
it
as
systematic
little
1

Sout

and be'as

will represent that passion t
opinion, that a judicious speaker
monlimited intonation, than by the
rather bv vehemence and
octaves. The ecctre,nes it is tme
barbarian
of
transition
? ous
extent of this interval ; bu
may now and then be carried to the
sawe member, or rather
the
in
Se reaching of those extremes,
interposition of other intervals,
the
by
even
sentence,
of
a
dJ.se
should never be attempted.
longer of oratory -of what supeIn vwsic itself, to speak no
same
susceptil)le, proceeding at the
rior melody is the diapevie
Almost all the profesgradations
our
Ji
smallest
the
t n e by
conversed, l^ave expi-essed
sional'musicians wUh whom I have
our incomparable national
of
analysis
their astonishment at the
the
which, for the gratification of
"
King,='
the
save
God
air
repeat.
amateur, 1 shall
1

Orator
of Quindlian's Institutes of the
(^J^Pj;;;:'"-}.
" In famihar discourse
-^ . vprv sensible remark upon this topic.
the
holds a%ertalnniedhun between
™o ^t^^^In vehement passions it rises, in
sharp.
and
fiat
are
tha\
Tones
to the de-iee of eithe.
but hl-her or lower proportionately
.u 1 it falls
^
n^ation may be called .•eU-re^lated ^n^en
repres
t
deeorum is authorised to exhito I
o«tn who preserves intelligibility and
life .o
passion called rage, which in actual
soeak not of that overwhelming
do I speak of our theNeither
mankind.
of
herd
the
rw.i^ntlv brutVi/es
than the
certainly proceed somewhat further
a to^.
his passion
"
actor, in the very " whirlwind ot
the
even
yet
and
orator
^rr'v
interval being certiunly too u.rf.,
the o'ctave with caution, this
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Gnd

This noble composition, as

Kin a."

save the

designed, viz. indepenwhich was afterwards in-

origin;iIlv

dently of the embellishment, or f>;race
trodu "ed into the pen\dtin)ate bar, will be fovmd on inspection
to su.'jass the diapciite by a single semitone
It
no more
contains, in its present form, 42 notes; and proceeds in the folloWir.g manner by repetitions and gradations.

—

Repetitions

!

8
12
18

Semitones

Tones
Minor 3d
riajor 3d

1

1

FiftL

1

41

Add

the coir.mencing note

.

.

.

,

1

42 notes,

Were

as stated.

necessary to product- an additional subject for analysis,
I would prefer for the purpose, above all others, that model of
chaste composition " Hope, thou Nurse" in the opera of'* Love
in a Villa£e," wliich song, when ably executed, never fails to
delight. Of this, however, it win be sufficient to remark, that its
nidest interval is a tone (with the exceprion of one minor 3d),
and that its extremes are limited to a minor 7th.
I shall proceed no further in defence of the dinpenie, which,
if my judgement be not inaccurate, the well-formed oi-ator will
never covet, in any one clause of a sentence to surpass ; but witii
regard to the very great imperfection of our notes, or rather,
it

the notes of thcSt'EAKER, is tius defensible, cither on the ground
of chasteness or expression ? Is it not rather probable, that it
arose partly from imitation or habit inconsiderately called nature^
and partly from the non-cultivation of his ear ? And may we not
thus account for the numerous uiulefinable intervals, which, in
speech, are every instant discoverable tliroughout society ?
i3uch then having become the general usage of our country,
xvould it not appear that tlie cultivation of music in the ordinary

war, can by no means remtmerate tlie orator for his inevitable
Stiil, must not the exercise of the
loss of time and trouble ?
speaking voice under an experienced master, who, iii addition
to every other requisite, shall possess an exquisite ear, l>e highly
beneficial ? A person so qualified to teach, especially if a scien.tific musical composer, would avail himself of all the advantages
of his art, without violation of decorum.
He would design the
most suitable intervals for well-selected passages j regulate, as
far

Nbl'ice^ respecting
far

<is

ianguage

New
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most appropriate species of

will admit, the

thjie

execute those passages for his
intended orator.
But vvliere is such a master to be found ? View him in
perfection
a Chatham and a Handel are his portrait.

fi;r

every individual sentiment

own improvement, and impart

;

their genius. to the

—

[To be continued*.]
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Miners ; with some Researches on

Humphry Davy.

Svo. p.p. 145.

X HE design of the present work is to e.xhibit in a connected
form, an account of all the researches that Sir HumphryDavy has
made *' on the subject of explosions from infiammable air, aiid
the modes in which they may be prevented, as well as the col1-dteral investigations to which thev have given rise, with the
hope of presenting a permanent record on this impoitant subject to the practical miner, and of enabling the h'iends of humanity to estimate and apply these resources of science, by which
a great and permanently existing evil may be subdued."
The contents of the body of this work have of course been
already before the public in different shapes, and any recapitulation of them is particularly unnecessary to our readers, to whom
the greater part have been progressively communicated through
the medium of the Philosophical Magazine as soon as they appeared.
The following brief Appendix is new.
" Since the Researches upon Flame contained in the foregoing pages have been published, M. Gay-Lussac has put into my
hands a paper written some years ago by M. de Humboldt and
himself, which contains some very interesting results, that may
be adduced as confirmati( ns of my principles, on the causes of
combustion and explosion.
" MM. Gaj-Lussac and de Humboldt have shown that when
oxvgen and hvdrogen are mixed in proportions in which they
cannot be fired by the electrical spark, they may be still made
r* There appeared in this M;ujazine for April, a letter signed "

Untiif,"

referring me to his " Pocket Comp'iMOn' for an illustration of the first prinI h-ive not scon this " Companion;" hut from Unus's o.vn
ciples of music.
doicriptioa of the work, I fear that it will not realise his expectation. /J«tueau and Tartiui are hy far the most able advocates of our present harmony ; and Ilnussaau must be acknowledged its still more able opponent.
Diclioiiary' >7wy, (iirlicle "Harmony,'; not the poit'inl.
erlracU, « hich have been given us from time to time in
publication >.]

See

his

and

luulei.d'tnc;

iiiod'.-rn

"Musical

tu
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to combine in the proportions which can form water, by artificially raising their temperature.
*'

MM.

Gay-Lussac and

tie

Humboldt suppose,

tion of electricity in producing combination

that the ac-

owing

to the heat
produces by the com]iression of the elastic medium through
which it passes. This idea is very ingenious ; but the pbsenomena of decomposition by electricity, show that there is some
relation between the primary attractive powers of the chemical
elements and their electrical energies.
" When the common electrical or Voltaic electrical spark is
taken in rare air, the light is considerably diminished.
I made
some experiments to ascertain whether the heat was likewise
diminished, and I found that this was certainly the case.
Yet
in a receiver that contained air sixty times rarer than that of the
atmosphere, a piece of wire of platinum, placed in the centre
of the luminous arc, produced by the great Voltaic apparatus of
the Royal Institution, became white hot; and that this was not
owing to the electrical conducting powers of the platinum, was
proved by repeating the experiment with a filament of glass,
is

it

which instantly fused in the same position.
" It is evident from this, that electrical light and heat may
appear in atmospheres in which the flame of combustible bodies
could not exist, and the fact is interesting from its possible application in explaining the phsenomena of the aurora borealis
and australis."
Journal of

llie

Academy of Natural
Part

I.

Vol.

I.

Sciences at Philadelphia.

Svo. pp. 218.

The Academy of whose earliest Transactions we are here presented with an account, has only been recently instituted.
I'
consisted at first of a voluntary association for the encouragement and cultivation of the sciences, but on the 24th March
1817 was incorporated by an act of the legislature of Pennsylvania.
In the list of its members and donators we observe some
of the most eminent scientific names of North America; and
it will be sufficient to mention the heads of the papers which
have been selected for publication out of the mass aheady submitted to its consideration, to show that the portion of diligence,
research, and ability embodied in its support, is such as to warrant us in entertaining the strongest hopes of its future usefulness.
The following are the contents of this first part.
*' Description of six new Species of the Genus Firola, observed by Messrs. Le Sueur and Peron in the Mediterranean Sea,
in the months of March and April, 1809.
By C. A. Le Sueur.

—Account

of a North American Quadruped, supposed to belong
to
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—

to the Genus Ovis.
By G. Ord. Description of seven Species
of American Fresh-water and Land Shells, not noticed in the
Systems. By Thomas Say.
Descriptions of several new Species
of North American Insects.
By Thomas Say. Observations on
the Genus Eriogonum, and the Natural Order Polygone.e of
Jussieu.
By Thomas Nuttall
Notice of the late Dr. Waterhouse.
Characters of a new Genus, and Descriptions of three
new Species upon which it is formed; discovered in the Atlantic
Ocean in the months of March and April, 1816; lat. 22^ {)'.

—

—

—

—

By C. A. Le

—

Description of three new Species of the
By C. A. Le Sueur. Some Account of the Insect known by the name of Hessian Fly, and of a parasitic Insect
that feeds on it.
Bv Thomas Say. On a new Genus of the
Crustacea, and the Species in which it is established. By
Thomas Say. An Account of an American Species of the Genus
Tantalus or Iris. By George Ord. An Account of the Crustacea of the United States. By Thomas Say. A short DeSueur.

—

Genus Raja.

—

—

—

—

scription of five (supposed)

—

new Species of

the Genus MuRiEiVA,

by Mr. Le Sueur in the year 1816.
By C. A. Le
Sueur.
Description of two new Species of the Genus Gadus.
By the same. Description of a new Species of the Genus CvPRINUS. By the same. An Account of an American Species of
Tortoish, not noticed in the Systems. By the same. A new
Genus of Fishes, of the Order Abdominales , proposed under the
name Catostomus, and the characters of this Genus, with those
of its Species, indicated.
By the same. An Account of two
new Genera of Plants ; and of a Species of Till.^a, and another
of LiMOSELLA, recently discovered on the banks of the Delaware,
in the vicinity of Philadelphia.
By Thomas Nuttall. Descriptions of new Species of Land and Fresh-water Shells of the
United States.
By Thomas Say. Descriptions of four new
Species, and two Varieties, of the Genus Hydrargira. By C. A.
Le Sueur. Observations on the Geology of the West India
Islands, from Barbadoes to Santa Cruz, inclusive.
By William
Observations on several Species of the Genus Actinia ;
Maclure.
Description of
illustrated by figures.
By C. A. Le Sueur.
Cor.LiNSiA, a new Genus of Plants.
By Thomas Nuttall.
The manner in which these papers have been given to the
world, is particularly deserving of praise.
More desirous of doing extensive good than of giving splendid embellishment to
their own merits, the Academy have not only published their
discovered

—

—

—

—

—

—

—

—
—

—

'

Transactions in a very cheap form, but in progressive numbers,
each consisting of two, three, or more sheets, according as there
may be quantity of matter ready for publication at the time.
Jui>t

464 Cornwall Geological and Caledonian Horticultural Societies.

A

Refutation of the Fallacies and Misrepre" An Exposition of
the Nevv System of Musical Education, published by a Committee of Professors in London."
By J. B. Logier, Inventor of
the System.
Just pul)lished, a second Edition of Dr. John MacCulIoch's
Remarks on the Art of making Wine ; with Suggestions for the
Application of its Principles to the Improvement of Dome&tio
Just published,

sentations contained in a pamphlet entitled

\Vines.

LXXXII.

Proceedings of Learned Societies.

ROYAL GEOLOGICAL SOCIETY OF CORNWALL.
V-In Tuesday June 1 6th a deputation of Noblemen and Gentlemen
of the county of Cornwall waited on Dr. Paris at his house in Dover-street, with a magnificent present of plate for his acceptance.

The

inscaiption,

which

is

engraved on a massy

silver waiter, re-

was given. " To John Ayrton
Paris, M.D, F.L.S. Fellow of the Royal College of Physicians
of London, this plate is inscribed by the Noblemen, Representatives in Parliament, and Gentlemen of the county of Cornwall,
cords the services for which

it

in testimony of their grateful sense of his services, in originating
the plan, and promoting the institution of the Royal Geological

Society of the county, which has rendered their home the school
of science, and their native riches increasing sources of prosperity."

CALEDONIAN HORTICULTURAL SOCIETY.
At the

meeting of the Caledonian Horticultural Society,
an additional report was read from Messrs. Hay, MacdonaUi.
and Neill, who, at the desire of the Societv, paid a horticultural
visit to

last

some

parts of the continent.

grafts of nearly fifty

new

pears,

The

report stated, that

and about forty new apples, of

the most approved kinds, raised by M. Van Mons at Briissel.N,
had been received last spring; that they had been grafted on
suitable stocks, in. the nurseries of Messrs. Dickson and Company, and Dicksons Brothers, and with perfect success.
It also
mentioned that a collection of cones of some of the new specie*
of pinetree, originally brought from the heights of South Ame-

by the celebrated traveller Humboldt, and raised a good
years by M. Parmentier, Mayor of Enghien, had been received from the Mayor, and were now under trial.

rica

many
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LXXXIII.

Intelligence

]

and MisceUaneoiis

Articles..

STEAM ENGINES IN CORNWALL.
-T ROM Messrs. Leans' Report for May IS18, it appears that
during that month, t!ie following was the work performed by
the engines reported with each bushel of coals.
Load per square
I'ouiuh of water lifted
1 foot liigit Toilh

23 common engines averaged
Woolf's at Wheal Vor
..

Wh. Abraham

Ditto
Ditto

ditto

Dalcoiith engine

Wheal Abraham

..
..

ditto

United Mines engine
Treskirby ditto
..

..

..

..
..
..
..

each

li'ishel.

23,608,329
29,032,182
31,520,346
29,702,703
38,233,193
33,714,842
33,967,127
40,615,253

inch in cylinder.

various.

17-2
16-8

lib.

5-6S
11-2

10 9
13-6
10-8

EXPLOSION IN A COAL MINE.

We

regret to record the following fatal accident in the coal-

—

About seven o'clock in the
the Newton Green, Ayr
morning of Thursday, 18th June, Mr. Miller, the manager of

pit, at

:

the coal works belonging to Messrs. Taylors, in the prosecution
of his dutv, went into the pit ; and he and the oversman of the
pit, after providing themselves each with a safety- lamp, proceeded to examine a part of the mine wrought some time ago,
in order to open a door by which to increase the circulation of
the air, and they were followed at a little distance by six of the
When they had proceeded a considerable
ordinary colhers.

way, the lamps indicated the presence of hydrogen; bat, having
confidence in their efficacy, they proceeded until both lamps became red hot, and then the gas exploded, scorching and tossing
them about. The oversrnan, although severely burnt, escaped
with his life but the manager was found dead, from all appearance suffocated by the choke damp which succeeded the explosion.
The colliers escaped with little or no injury, and the
oversman got out immediately; but the body of the manager was
Mr. Miller was a
not found till an hour or two afterwards.
young man of exemplary conduct and promising abilities, and
;

his loss

We

is

much

deplored.

cannot doubt that particular inquiries will be made into
In the mean time let
all the circumstances of this explosion.
it serve as a caution to miners to be prudent and vigilant, and
to act with great circumspection when visiting old workings.
This, on the face of it, appears to be one of those cases in which
the lamp with a doul)le covering of wire-gauze cHight to have
Gg
been
Vol. 51, No. 242. June ISIS.

lro}i in Caithness.
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would suggest that on every occasion
of danger, or of exploration, a quite new lamp should be emj)loyed; for there is ahvays a possibility of some particle of coal
adhering to lamps that have been in use, which of course will
be ignited when tiie lamp becomes red hot, and may communicate explosion.
The lamp ought not, any more than gunpowder, to be exposed to avoidable danger.

been

eniployei]

:

and

vve

IRON IN CAITHNESS.
There are strong appearances of iron upon the coast, about
the Ord of Caithness, and in many places between the Ord and
Wick, and to the northward of Wick. The coast of Caithness is
remarkable for pretty high rocky cliffs, in which great numbers
of veins or perpendicular mineral fissures appear, many of which
contain iron ore.

Some

'of these

have been observed near the

old ruinous castle of Girnigo, and the Castle of Arkergil. These
veins appear to be bold and roomy, and to contain plenty of

good

from the abundance of a bright red iron eartli
them. There is great abundance of bog
ore over all the low country of Caithness.
In many places it
almost covers the whole face of the ground to a considerable
depth.
It is easily known and distinguished by the friable constitution of its misshapen massesj by its external blackish and
rusty colour, and by its internal blackish gray colour and granulated porous texture. It is always found loose on the surface of
the ground in the same manner as float ore, without any connexion with the vein or stratum.
found

iron ore,

in the surface of

DISCOVERY OF AxN'TIMONY IN BANFFSHIRE.

A

promising appearance of antimony ore has been lately discovered on the estate of Lord Fife. This ore, we understand,
has been examined by Professor Jameson, who finds that it is
the radiated gray antimony, and contains 70 parts antimony and
'M of sulphur. We trust this very promising discovery will be
^

igoroubly pursued.

TWO NEW MINERALS.

We

understand tliat Dr. MacCuUoch (the geologist) has discovered two new minerals in Scotland, an account ef which will
We have obtained the
be given in his woik on the Hebrides.
loiiowing sketches of their prominent characters.
The first is easily recognised by its resemblance to indurated
fctcatite or noble serpentine, and by its green colour, on a fresh
fracture, shortly turning to black, when it can scarcely be distinguished by the eye from jet or drycoal
it is also infusible beioie the blowpipe.
Dr. M. has given it the name of chloropha:

fite,

Caducium.
eite,

from

— Earlhguake.— Russian Voyage of Discovery,
most obvious property.

its

It
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occupies amygdaloidal

cavities in the trap rocks.

The second is a white powder, of a harsh feel, but incapable
of scratching glass, and nearly as fusible as that substance, producing a transparent colourless bead; characters sufficient to
It occupies
distinguish it from any mineral hitherto described.
similar cavities in trap, and he has given to it, from its leading
character, the

name

of conite.

This notice may be of use to mineralogists, by directing their
attention to these substances, so as to enable them to collect
additional specimens for examination, and thus to cKtend our

knowledge of

their characters.

CADUCIUM.

— AXOTIIEK NEW MINERAL.

in the last sitting of the French
of Sciences, a note upon a new metal, which has received the name of caducium, discovered by Professor Stromeyer,
of Gottingen. The caducium is white as tin, very ductile, combines easily with other metals, fuses and volatizes in less time
than zinc.
It is found in abundance in the mines of this last
Thfs discovery, M. Gay
metal.
Its specific weight is 8-65.
Lussac expects, will be of great consequence to the arts, on account of the properties which the new metal possesses ; and of
those which it can communicate to metals with which it is ca-

M. Gay Lussac communicated,

Academy

pable of amalgamating.

EARTHQUAKE.
the 9th inst. about twenty minutes part two o'clock, P.M.
tliere was a smart shock of an earthquake, in the neighbourhood
A gentleman who
of Hayfield, on Loch Awe Side, Scotland.
was writing in his parlour first heard a report like that of artil-

On

and afterwards a noise like that of rocks trmibling down
from the neighbouring mountain of Cruac.han. Having run out
to see what was the matter, he was not sensible of the earthquake which succeeded ; but his son and daughter, who were
in another room, were nearly tossed over, and the servants, at
their dinner in the kitchen, were astonished to see the plates on
The shock was felt by several fathe table dance before them.
milies in a range of two or three miles, but no injury was sustained by it.
RUSSIAN VOYAGE OF DISCOVF.RY.

lery,

On the 17th of June the Russian brig Rusick, under the commund of Lieut. Kotzcbiie, reached Portsmouth, last from the Cape
Good Hope, having been out two years and eleven months on
voyage of discovery. The crew had continued remarkably
iiuullliv, but she was obliged to put iiiio Portsnioutli for asui)piv
of
K\ g 2

ol
ii
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During^ his voyage, which at first was
of provisons and water.
directed to the North, Lieut. Kotzehue reached a very high latiHe fell
tude, but we are not yet able to state it with accuracy.
in with a most singular iceberg, of great magnitude, which not
onlv had a portion of its surface covered with earth and mould,
and bearing trees and vegetable productions, but a portion of its
wafer line covered with a shore formed by the deposit of earthy
matter washed down from the higher parts of the earth-covered
On this shore a landing was made, and considerable
icebera;.
quantities of remains of the mammoth were found in such a state
of putrefaction as to produce a most insupportable stench. The
Rusick brought av/ay a number of the tusks and other parts of
these immense animals, which had probably been preserved in a

frozen state for many ages, till the mass of ice which inclosed
them, put in motion by some unknown cause, reached a more
temperate latitude.

MEDICAL BLANK LABELS MADE BY MACHINERY.

A

gentleman has invented a perfectly novel apparatus for
making the labels used by apothecaries and chemists in a neat
ornamental manner by machinery. These labels are known by
a small raised or embossed line surrounding them, and taking a
also by the accurate and
fanciful turn at the broader extremity
uniform angle in which they are folded, and by the peculiarly
good quality of the paper. On being opened they will be found
not straight, like those made by the apothecaries,
tapering
being cut one out of the other, which effects a great saving of
paper. The two sizes are well apportioned for the services required, and upon the whole, they are considerably cheaper than
persons requiring the article, however small the quantity, can
make them for themselves. To the medical man, therefore, of
extensive practice these labels must be very useful } for in a business where every leisure moment may be turned to profit, any
one must be glad to relieve himself from an occupation so trifling,
and at best so unsatisfactory, as that of making his own labels,
when he can get them cheaper and better without any trouble
;

—

at

all.

LIST OF PATENTS

To John Dyson,

FOR NEW INVENTIONS.

of Watford, in the county of Hertford, for
and tillage of land. 26th May.

certain apparatus for the culture

—2 months.

—

To Charles Greenway, of Manchester, for his improvement in
the operation of opening raw cotton or cotton-wool, previous to
the carding and spinning the same, and by which improvements
such operation

will

be fabricated.— 2Gth May,

— 2 months.

To

6

Patents,

To George

— Astrojiomy,
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Michael, of St. Austell, in the county of Cornwall,

improvements in the method of opening and shutting
windows or sashes, and also in the apijlication of machinery to
the opening and shutting window-shutters, and in other cases
where the aforesaid improvements may be applied. 26th May.
months.
To Henry Taylor, of Kington, Surrey, for certain improvements
on machines or apparatus for catchins and destroying of rats and
other vermin.
26th Mav. 4 months.
To Thomas Homfray, of the Hvde, in the parish of Kinfare,
for certain

—

—2

—

—

Staffordshire, for his new kind of bobbin or bobbins, used in
spinning and other manufactories.
2 months.
2Sth May.
To William Lester, of the Commercial road, Middlesex, for

—

—

new method of increasing and projecting light, produced by
lamps or other means. 2d June. 6 months.
To George Atkinson, of Leeds, for a combination of mate10th June.
rials to prodlice an article resembling bombazeen.
4 months.
To William Eaton, of Wiln Mills, in the county of Derby, for
improvements in certain parts of the machinery employed in
18th June.
the roving and spinning of cotton and wool.
months.
To Robert Winch, of Shoe-lane, in the parish of St. Andrew
Holborn, London, and Richard Holden, of Stafford-street, St.
Marylebone, Middlesex, for machinery to communicate motion
and power to various other machinery, which requires reciprocating or alternating motion.
18th June.
4 months.
his

—

—

—

—

—

—

—

—

—

——

;
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Meteorological Journal kept at PVnlthamstoWf Essex,
May 15 to June 15, ISIS.

from

[Usually between the Hours of Seven and Nine A.M. and the Thermometer
(a second time) between Twelve and Two P.M.J

Rate. Therm. Barom. Wind.

May
15

16

52
C3
hi
67

17

51

IS

56
49

19

20

29-50

29*50

29-90
30-01

50

30-01

23
24

51

5S
50
59
54
62

;

;

;

fine

;

ciVroai!ra/7/s;

after

30-10

Full

30*30

30*30

25

54
63

30-30

26

52
67
52
63
49
68
50
60
49
59
55
73

30-30

moon.

NE.— C//T05^ro/w5;
clear at 9

30-20

fine

;

night.

57
22

W— —
cirrostratus
night.
N — W.~Rain a dark day, and smallrain;
showers cloudy night.
N. — Sun and wind clear and aVrw5; night
clear and cumuli.
gray day; some
N. — Wind and
sun
2 P.M.; cloudy night.
day; clear
N — NE. — Sun and wind very
at

29-61

67
47
56

50^

and clear;
day; clear moon-light.
NW. Clear and c»7'05<ra/?«; fine day;

fine

61
21

SE— NW— SE. — Cirro5fra/tt5,

very fine day;

perfectly

P.M.

NE—E.— Clear

and cirrostratus; very fine
day; star-light, and windy.
Cirro5/ra/Uj and wind ; clouds and sun
E.
red clear sunset ; clear star-light.
Wind and cirrostratus ; very fine day;
E.
very windy; clear red sunset; cloudy and
calm.
Cirrostratus and calm ; very fine day;
E.
sun and wind ; beautiful sunset, and clear

—

—

night.

27

28

29

30
;51

—

30-30

NE. Fine sun and wind; very fine day.
Moon last quarter.
NE. Cirrostratus ziwA -wmA; fine day; sun

30-30

N.— Sun

and cumuli; clear night.
and wind; very

fine

day; cloudy

"ig'i^-

30-09

30-10

30-00

—

fine

day; clear

cirrostratus,

and wind;

N. Cold and windy; very
and cirrostratus at night.

N— E— SE.— Sun,

sun and clouds ; clear night.
Clear sunshine; very fine day;
drops of rain at 7 P.M.; clear and cirro'

S—NW—W.—

stratus at night.

June

1
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Meteorology,

METEOROLOGICAL JOURNAL
.r BOSTOW
^^ KJPr
KLfl AT
'
WNCOLNSHIRU.
-

[The time of observation,

unlir^ITerwise

Cloudy— rain P.M.*
|Ditto— rain A.M.
Fine
'Ditto

[Ditto

Ditto
'Ditto

Ditto
[Ditto

Very fine
Cloudy
Very fine
'Ditto

Cloudy
Fine
Ditto
[Very fine \

.

-^
^

) o

Ditto
Ditto
Ditto
[Ditto

Ditto
[Ditto

Ditto
[Ditto

Ditto
[Ditto

Ditto
Ditto
Ditto

Cloudy— shower

at 4

AM

Duto~rainat3P.M.-tIumder.

MJKTEORO-

Meteorovogy,

meteorological table,

By Mr. Gary, of the Strand,
For June, 1818.
Tliermoineter.

Days of
Moiitli.
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1

11

L

m

2
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