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PREFACE

VOLUME THE SIXTH.

TaE art of printing, though so peculiarly fitted to be the
nurse and guardian of all the other arts of life, must be al-
lowed to have lent them its aid but reluctantly and slowly.
For ages, after its introduction, it was almost exclusively
devoted to the service of poets, philologists, historians, and
philosophers ; and it was still chiefly to personal transmis-
sion, from father to son, that mankind had to look for the
preservation of their acquisitions of mechanical knowledge
and skill. Hence the monopoly of particular arts, by par-
ticular castes and families ; hence the confinement of others
to one or twospots on the earth’s vast surfacej hence the
obscurity in which so many of them haveremained shrouded,
while the clouds of the night of barbarism have been clearing
away from all around them § hence that rudeness and im-
perfection which, in not a few, attest the uniform infia-
ence of secresy and seclusion on the progress of improve-
ment ; and hence the fact, so fruitful of painful reflection
to the man of sclence and philanthropist, that numerous
processes of the greatest value to the arts and to humanity,
have been lost for ever to the world.

It is but as yesterday that that master art, which defies
all such hezards, and sets at nought all such limitations, has
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iv PREFACE.

condescended to take the humbler arts under its protection.
Nor, until it did so, could the press be said to have began to
diffuse oue half of the blessings with which it is fraught to
mankind. For, however the circulation of works of litera-
ture may serve to exalt the minds and-improve the tastes of
men, it may be safely affirmed, that the page which makes
one useful art better understood, or more extensively known
than it was before, does more to promote the substantial
welfare of nations, thanany hundred pages of reasoning or of
fancy that were cver printed.

Now that the arts of the workshop are, equally with the
labours of the college and cloister, objects of attcntion
to the press, they seem, as it were, placed beyond the reach
of vicissitude and decay. They cannot do else than go on
improving and prospering. Mountains and seas can isolate
themn no longer ; neither obscurity nor oblivion again over-
take them. Once transferred to the descriptive page, they
must live for ever and for all mankind. Once laid open to
all eyes, and exposed to universal scrutiny, there is not a de-
fect in their details which will not be speedily detected, nox
au improvement of which they are susceptible, but what
will be, ere long, supplied. "The experience of one country
will be enlightened by the experience of another; and the
rivalry of nations become only a rivalry in improvement.
Some shifting of places may be expected to happen; one
manufacture to displace anothcr ; or one nation to take up
and excel in an art which has heretofore been the pride of its
neighbours, or cultivated by them to little or no purpose ;
but ip all such chauges, we shall but witness the salutary
workings of an enlarged state of freedomn and intelligence,
. which enables every individual and nation to occupy them-
selves with that which they can do best. The arts, like
plants, have their genial and adverse soils, and will no more
fly the former, than take permanent root in the latter.
When artificial and arbitrary means arc uccéssan’y to retain



PRREATK. \4

a manwlaginre in » country, it shebest of ail prevls, thao
im'hoise is ‘slsewhers. .Nor is there any nation so destitate
of local advantages, but what there must be certain branehes
of industry in which, if it pleases, it may excel or, at lesst,
equal every other nation.

1t is misapplied lahour alone, which has any thing to fear
from .the unfolding of the Book of Arts to all the world ;
such. manufactures as would have long since perished, but
for the monopolies, and injurious privileges of all sorts, by
which they have been upheld, that are likely to take their
flight in search of more auspicious climes. Every country
will preserve, precisely, those manufactures. which are most
adapted to the genius and circumstances of its inhabitants ;
awl, in proportion to the amount of labour thus saved, from
unprofitable pursuits, will the produce of art be every
where multiplied, and the comfort, wealth, and refinewent,
that follow in its train, augmented.

‘Happy are we to reflect that, in these anticipations, we
concur in opinion not only with the philosophic few, who
in this, as at former periods, precede the general march of
society, but with all the well-informed, both amoug
the governing and governed, of the age in which we live.
To establish a free interchange of commodities between
Britain and other nations, by the abolition of all commer-
cial restrictions, is but one portion of that liberal policy, which
has made the existing administration of this country, at once
so popular and so powerful. To establish a free interchange
of thoughts and ideas—of enquiry and information—of dis-
coveries, inventions, and improvements, in the arts and
sciences—has been equally an object of solicitude and ne-
gotiation, with Mr. Canning and his colleagues. Nor, as
this enlightened statesman has somewhere, in his official cor-
respondence,* observed, * because Great Britain can receive

* In his correspondence, we believe, with Mr. Pinckuney, on the Orders
in Coamcil,
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‘more than it is likely to bestow, but becausé¢ the prosperity
of all other countries, is, essentially, the prosperity of Great
Britain.” '

We now lay before the public, the Sixth Volume of a
publication which, an unrivalled circulation, (many times
greater than that of all the scientific periodicals previously
published,) warrants us i saying, has helped more than
any other, to diffuse that sort of knowledge, of which we
have been speaking. Conceived in the spirit of the age, it
has partaken of its triumphs. Open to all and for the be-
nefit of all ; s0 cheap, as to be within every one’s reach, and
so useful, ag to carry everywhere the seeds of improvement 3
it has been equally supported and encouraged by men of all
classes and denominations. Imitators, in abundance, it has
produced, nor has it been slow to welcome them, as coadju-
tors and allies in the same good work ; but it is, perhaps, still
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. TO SCIENCE.
Of pow'r, wealth, freedom, thou the cause, | Sun of the soul! thy beams unveil!

Foundress of order, cities, laws, Let others spread the daring sail
Of arts inventress thou On Portune’s faithless sea :
Without thee, what were human kind ? While undeluded, happier, I
How vasttheir wants, Geir thoughtsbow blind ! | From the vain tumult timely fly,
Their joys how mean and few ! And sit in peace with thee. Akenside.
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ANCIENT ATTEMPT AT PERPETUAL
"MOTION

Str,—The underwritten is trans-
lated from an ancient Latin book in
my possession (ensitled ““De Simia
Natura,” Autore Roberto Fludd),
which treats of every science known
at the time it was published, and
largely of the science of mechanics.
What follows I have extracted merely
to show that the discovery of the per-

etual motion was as nearly attained
then, perhaps, as it is now.

I am, Sir,
Your well-wisher,
pP—.

OF ANOTHER USEFUL INVENTION FOR

RAISING WATER BASILY, BY THE WHICH
A CERTAIN ITALIAN VENTURED TO BOAST
THAT HE HAD DISCOVERED THE PERPE-
TUAL MOTION.

Description of the Insirument.

A Is an exhauster, or pump.

B, a little wheel placed at the bottom
of the exhauster, about which pestils, or
circular faps of prepared leather, revolve
lightly, so that they rise easily ; they are
connected by crooked iron.*

= CCC, pestils or circular leatbers, by
means of which the water is raised in
' the pump.

D, 8 wheel, by which the said circalar

leathers wre raised up.

%, Ba pinian, moving the wheels D

F isa wheel, continued from the wheel
G, whose tecth pinion E propels
circularly.

H, a pinioa moving the wheel G.

Use of this Instrument.

This instrument s classed with those

of the first sort,+ on which acconn® it is
absolutely necessary for a muititude of

urposts, hecause it bears upward a
rarge quantity of water with the least
labour; for the number of wheels is not
variable ; bat the leugth of the receiver,
A, is about the proportion of 35 feet,
and its breadth 1 foot and 1-3rd. ‘The
concavities of it should be made exactly

® Bent iron wire, I imagine, by the

plate. .
+ In reference to previous rules,

ANCIENT ATTEMPT AT PERPETUAL MOTION.

round, that they} may not lose any
- wateg by co_mpamgeiu their asoension’;
*the comcavity of the puwip, therefore,
should be perfeetly rouud. 'The great
water-wheel should be 24 feet diameter,
and the whee}, G, 20 feet.

‘The Itallan, deceived hy his bwn
thoughts, conceived that as much water
would be raised by this pump as would
keep the wheel porpetually in miotion §
becruse, he said, that more force was
required at the extremity of -fhis ma-
chine than at the ceatre;§ but because
he calculated the rtions of power
wrong. he was deceived (uddecrived)

in practice.
"This last remark is a dos¢ for many
perpetual motlon-scekers. o

e —

FALL OF A BALL FROM THE MAST-
HEAD OF A SHIP IN MOTION.

Siz,—Having heard it disputed
whether a ball let fall from tt})eu:op
of a ship’s mast, when the ship 18

- moving rapidly, will fall-at the {oot,
or nearly so, of the mast; and not
being- thoroughly competent to un-
dertakethe demonstration whether or
not it he the case, 1 beg leave to put
the following question to the learned
and ingenious Correspondents of
the-Mechanics® Magagine, not doubt-
ing but one ar other will be able to

- supply a satisfactory anawer.

Question.

If, when a ship be moving with a
given velocity, a ball be let fall from
the top of the mast (supposing it
perpeadicular) of a given height :
required the time the ﬁan is in fall-
ing, the nature of the line it will
describe, and the distance it will full
from the foot of the mast?

I am, Sir,
Your obedient servant,

. ALED. ’
Liverpool.

NATURAL STANDARD OF MEASURE-
© MENT, o
Sm,—-Having observed, in your
useful publication, the several at-
tempts to discover a matural standard

‘The circular leathers.
‘The pump ?
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PROPRLLING 8T#ANM.YE838LS—A QUERY. '8

:; th p:ﬂ'u! 1 frommtht
- tae ﬂlﬁ, beg to )
for the constderation ofgom"reuders,
a few observations towards clearing
away the difficulties that attend the
subjeet. T .
The perpendicalar height of a
column of water or meycury, sus-
tained by the pressure of the atmo-
sphere, would be a natural standurd
of lineal measure, if the pressure
were always the same ; but, as this
is not the case, ave must. have re-
gourse to some method by which we

can easily ascertain when the air is of

auy assigned weight.

Water, it is well-known, when
subject to the ‘pressure of the ats
mosphere, does mot always boil st
the same tempersture, but the heat
¥utiesd as the pressure is inerensed or
diniinished. New, if the perpen-
- diewdar elght of & cvlamn of witer
o sestained by the

swve of ae'maphere?ywhn m

water bolls st the smme heat; and.

when the weight of the

esnveqwontly
§ir is the samie. Bngby:m,

mothod of eonstructing

wicter, the ht of the mevoury in
the barometer is neces to be at-
tended to : to obviate this defect,
some such cemtrivance as the follow<
ing may be made use of :—

* Dip the thermometer in' freezing

water, and sfterwards iw vweter boil-
fag in vaeuo : the mercary, standing
at different heights in the thermo«
meter during these twe operations,
will furnish us with two points; by
the help of which all the degrees
may be marked off without the as-
sistance of the barometer. The
temperature of the water or mercury
in the barometer, when used for the
purpose of experiment, must also be
well qbserved. )
In the hope that my remarks on
. this oecasion will not be uuac-

T remnin, Sir,
Your most obedient sarvant,
‘C. “l C.

PROPELLING STRAM-VESSELS.

Sir,—I have noticed, in your Ma-
ines, many projects for propet.
ing steam-vessels, -and ?'ou must
know, Sir, T am wonderfully pleased
when I get upon one of thoae things,
and quite anxious to see them in
some degree 6f perfection; yet,
notwithstanding the many improves
ments that are suggested, I fear I
am still to be tossed and tumbled
about with the jarring motions sad
awlward plunjres of the vessel, when
the styrdy paddles contend with the
styrdy waves. We like the sli‘:i:E

twtion, the smliwf of the sai
vessel, and 1 fancy itls to be accom-
plished in the steamer ; but on
me, Mr. Editor, if 1 should offend

your readers with & foolish project.

Would not a stream of water,
cﬁj:ekd with & considerable velecit

m the stern of the vessel, pro
it forwards? Aand, supposing the
whole power of a steam-eagine come
monly used ypon steam-packets to
be directed in this wanner, would it
not avswer the purpose of paddles,
and do away the unpleasant motion
in steamers 2

These are merely questions, and
I shall leave it for abler sailors
than I am to answer them. It ap.
pears to me, at first sight, that a

eat deal of friction would be thus

ispensed with ; that the simplest
sort of engives might be used ; and
that the well-known loss of power
in paddles would not have to be
sacrificed.

1 am, Sir,

Your obedient servant,
E— M—>»

——atii— -

Leeds.

A QUERY.

Would not an ebject abscurely
seen through a fall of snow, he
rendered invisible by the flakes being
arrested i their flight, and fixed in
their respectiye positions?  The
reason of this? and is there any
analogy in the superior transpurency
of paper when in motion?

B.C.

’

B2




4 _ - BALLOONING.

BALLOONING. L’ o
(T the Editor of the Mechanics’ Magasine,)

—

Sir,—Theinteresting ﬁmper in your
valuable Magazine (No. 1) respecting
Aérostation, and subsequent papers
on the same subject, have suggested
the following thoughts, which, if

::ﬁ' be worthy of your attention, I
will briefly state.

In the first place, the attempt to
mount on wings has never yet, from
the days of Icarus to the present
time, been successful, neither do I
expect ever will be so.

In the second place, we observe,
in Nature, another mode of agros-
tation, which is exemplified in the
various kinds of parachutes by which
the seeds of syngenesious plants are
carried through the air, and which
mode has been proved to be in some
degree successful.

In the third place, it therefore ap-
pears probable that the most likely
sud safe way of making discoveries
in agrostation, would be to examine
well these little natural parachutes,
and form machinery for the support
of a weight equal to that of a man,
in the form of parachutes of various
constructions, some of which might
be suggested by those natural para-
chutes.

Inthefourth place, having weighted
@ parachute with a weight equal to
that of a man, it should be conveyed
to the summit of a hill, when the
wind suited, and, no doubt, when
the parachute should be adjusted to
the weight to be conveyed, it would
carry it through the air.

In the fifth place, aud above all,
in case the parachute should lay the
apparatus in a horizontal position,
or in any position which would en-
danger human life, thie cause of the
defect in the apparatus should be
ascertained by varving the form of
the parachute, and_proving whether
or no any change in the formation
could prevent such danger ; for, un-
Jess it could do so, the experiment
should end heie. 'Derhaps, indeed,

such danger may arise from a mis-
proportion between the weight and
the parachute, or from 40Q gresf
concavity in the latter, whereby the
wind 1nay gather too strongly. within
it, or it may be from bad materials.
I would then propose various degrees
of expansion to be tried, and am
disposed to think that the expansion
of thistledown would not be subject
to such danger. And in respect to
materials, as we observe some kinds
of down to be feathered, I would
make the experiment whethér the
following would not be the best form
of & parachute :—fts general fornt
should be that of a wheel, from the
centre of which should be suspetided
a pole of adequate-length,‘which
very adaptation of length might itself
effect the purpose upon the princitié
of the lever. The spokes-of this
wheel should he made of theli t
materials, as of cane, und the!

have un orbit of strong string,.
other interior cincles of the same
materials. Between thein, largennd
strong feathers might e fixed: in
holes prepared to receive them in
the cane, and the cane in those
secured fromn splitting. by bandages :
the whole would then forma i
resembling the winged down of plaats.
Such experiments might indeed at
first be made upon a small scale,
with & very small weight, before
the larger and full appacatus were
formed. ° .

Sixthly, supposing that thus. far
the experimelft has succeeded, and
we may venture to make an afrial
voyage—

. eesesy % Qo me quoquc possim
‘Tollere humo,victorque leves volitare pet'

Mm." .
The next question is, how we mmz
to a certainty be able to return agai
to our native planet, and not be hur«
ried farther than we wish through
the atmosphere ; for it is not impro<
bable but that the same wind which'
carries us at first for our pleasure,
may continue to ewrTy u$ terwards

against our pleasure, as the horses of -°

the sun treated poor Phueton. It is
therefore essential to the utility and
safety of tlie maching, that it should
be so formed: as to contract or ex-
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tmd after the manner of an um-
relln, which infght easily be effected
by a rod widhin tlie pole and a screw,
or in sothe other way, by diminish-
i% the expanse of the parachute:
this, however, is a secondary consi-
In the first instance, a
string attached to the ground, or
held persons on the ground, might
be sufficient. ‘.

Seventhly, would it not be practi-
cable, also, to contrive some kind of
protection to the body, jn case of
any accident ; or even to make such
experiments frum the top of a mast
at sea, with a d;ess W] ch .woul%
secyre a person from any iajury i
he‘?erlf into the sea, and likzwice sup-
porthiminit?

”My, if ull slanldh sueceed ros}

., we might next consider of
some Ym for gleering' the vessel.
New, the hute could be
formed. in the ‘shape of a boat, and
a amaH light éoat also form the seat
of the azrial navigator, I should not
despair of directing its course either
by a sail, or & rudder, or by both.
1 am surprised that nothing of this
kind has ever been tried in respect
to butloons.

All these expeériments might, 1
concetve, be made with little or no
danger from the mast of a ship, if
the seat of the parachute were at-
tached by s thin cord to u boat.

If any one doubt of the power of
the parachute, he may easily prove
it by means of a sheet of silver paper
tied to-faur pieces of string of equal
length- at the four corners, all the
other ends of the string being tied
to. & concentric cork. As regards
the wae of feathers, I would, by the
way, wish it to be considered whether
the. very rilt_ges which are-formed hy
tha fibres of the pinne benot formed
for. the purpose of - catching and
acling uypon the air in & much

deration.

r ree than a smooth sur-

e could do.
<+ 1 remain, Sir,
" Your obedient servant,

P.S. If alarge feather be held up
against the wind, the effect of the
wind upon it will appear surprising,
and experiments might be made in
order to find out whether any parti-
cular surfaces are acted upon more
than others by the wind, by fixin,
surtaces of diﬁYerent forms, but equ
weights and sizes, in a small piece of
wood, to be diminished until one of
the surfaces oversets it by the action
of the wind.

————
DESCRIPTION OF A METHOD OF CON-
STRUCTING AND FORMING RAIL-
WAYS, 80 THAT THE CARRIAGES
MAY ALWAYS RUN UPON A DEAD
LEVEL.

Cpage

BY JANES ELMES, M.R.1, A,
_ Architect and Civ¥j Engineer.

Mr. Elmespropose
ways or tram-roads of
iron, or other metal,
material, as stone, §
&c. They may be of
shape, width, size,
and with or withou
dations, or footing
also be of any give. ........... <t
the horizon, or level therewith,
a8 mey best suit the purpose of
running loaded vehicles or carriages
up, and empty carriages up; or
loaded carriages hoth wp or down
thereupon. Mr. Elmes ‘proposes to
adapt his tram-.plates or rail-roads
to the width, figure, and,dimension
of the carriages to be used thereon.
The roads or ways may be laid single,
double, or treble, or more, in parallel
lengths, as may be found necessary;
but machinery mnst be employed to
change from either line to the other.
The new. principle, however, on
which Mr. E. chiefly foundsLis claim
to novelty, is ‘“ the introduction of
this_description of carriage-ways or
roads, from their present limited
powers and use, to every required
situation and level in which.common
roads may be requiged, thereby com-
municating the valuable qualities of
tram-roads or rail-ways to every road
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in the Unitéd Kingdom, whether
for carriages of the present descrip-
tion and denomination, which now
are and can be used on rail or tram-
roads, or for stage, mail, and other

coaches, chariots, cars, vans,wagons,
carts, &c. on or by the side of turn-.

pike or other roads, taking them

over different levels in a novel man-

ner, and to which such roads and

machinery have never been ap-
lied.”

In order to do this, he proposes,
first, to take a survey of the intended
line of roud, and lay it down in
drawings for levels, lines, &c. pre-
cisely as if surveying a line of coun-
try for a canal, and to mark on his
map, plan, and section, the situations
in which locks would be required if
intended for a canal. On his first
level he lays his tram-plates or stone-
sleepers, as before described, of any
width, shape, or dimension, or mate-
rial, till he arrives at the place and
situation in which a canal would de-
mand an ascending or descending lock
or locks. In this situation he pro-
poses toraise or lowerall the cariiages
to the next level by such machinery

. as may be found most convenient,
and to praceed in a similar manner
on a new level, till a repetition of
the same methods or expedients be
required to descend or ascend to an-
vther level. '

As a peculiar advantage over, and
as a different principle from the
lockage system of canals, Mr. Elaes
does not counfine himself to the small
but necessary descents and ascents of
that systemn, but purposes to ascend
or descend to or from any given
height that he finds requisite by one
lock, igstead of by a series of two
or more, as in the case of canal
works. By this means be thinks he
will render this useful but hitherto
limited manner of constructing roads
as general and applicable as turn-

ike-roads or canals, and remove

rom them their greatest objection, .

namely, the nccessity of carryiug
them as deviously and as cirguitously
as the New River is from Ware to
London, for the purpose of preserv-
ing their level for the transport of
Joaded carriages both ways, or for
an inclined plaae.

. 3 " R

.
x‘
)
H
:
2
¥
>
| 4
Description of the Engraving.

The engraving represents the sec-
tion of an actual survey of the Wo-
mersley Railway,which is now before
Parliament, and was chosen for its
shortness and varieties of levels.
The various levels are formed by
deep cutting and embanking; and
the locks, marked A, A, A, which
are formed of solid bridges, working
up and down in hollow cast-iron
columns, curry the wagons, coaclies,
caravans, er other carriages, with
horses, drivers, passengers, and lng.-
gaﬁe, up or down. :

‘By this means, a rail-road, upon a-
series of perfectly dead levgls, mnay
be constructed from London to Edia-
burgh. )

Mr. Elmes has also designed a rail-
way of granit¢ or marble, suitable
to his present invention, or upon
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gresdly inclined planes; @ descrip-
tion u!d ongnvinl; of which we hope
tn be able to give: in a subsequent
Number. P

Pt -

NR. CREVERTON’S NEW GAS
POWER-ENGINK.

(T the BMiter of the Mechunics’ Magasine)

—

Sia,—To remove an imputation
that may be cast, I owe it to myself
to state that the preceding commu-
nications relative %o a new motive-
power, were written before I under-
stood the nature of Mr. Bruuel’s
engine, and that the invention is
bunu fide my own. It is with min-
gled feelinga of satisfaction and mor-
tification 1 perceive, that though our
plans dilfer in regard to the produg-
tion, regulation, and timing of the
power, the leulins ‘l)rincnples on
which I have proceeded are precisely
those which have been adopted by
soable an engineer. I must acknow-
ledge iny regret, that, so sanctioned
by great practical knowledge and
experience, I did not place a greater
value upon my invention as a project ;
and, instead of waiting to put it to
the test of experiment, that I did
not make it public at lesst two

years ago.
" I am, Sir,

) * Yours respectfully,
T e, Bexns. CHEVERTON.

N T SR
ingedos, Bristol,
F3 1 R ITT
R IC R
Codtinwetion of Mr. Chevertor’s de-
- aeription of his New Gas Power En-
rigine, from page 423, Vvlume Fifth,

B/ 11Y
¢ ) SAFETY OF THE ENQINE,

fFliese is & fear last an idea of the

g force which it is proposed

te briug wnder contrel, may so
eperate ou the public mind asto
produce & penic, which, however
groundiess, would powerfully mili-
tate o t its genernl adoption as
s wechanical agent.  Besides, ther,
what is really dus to the importance
of the: lnquity, it becomes necessary

e

to treas the subject in & manner more .
diffuse and anlarged than to the re-

- flecting mind may be thought requi-

site—to multiply considerations, and
tn suggest precautions, which the
experienced - engineer will deem
wholly superfluous. The inquiry
presents itself under two particulats
—the danger arising from explosion,
and the lidbility of fts taking place.
1. Thoughthat eventmay be highly
imnprobabie — though the ehancés
should be made, as I believe it may,
any number to one against it, yet
there would be a more complete
Jeeling of security if we could be
assured that, in case it should h:&
pen, no pérsonal injury would be
result. It is proper that measures
should hie faken to remove even
those misgivings,which reason woukl
dieown. In order to this, let us es-
timate the danger as arising from
the violence and from the magnitude
of the explosion. ‘
However intense the force of the
confined gas, if the quantity lihe-
rated “is inconsiderable, little mis-
chief can result. For instance, Me.
Faraday hai glass tubes burst in his
hands, when there was an internal
pressure eyual ut least to that of
fifty atmospheres, It never can be
necessary to employ in an engine
more than double that pressure.
Mr. Howard exploded fuliminating
mercury in a glass globe of six inches
diameter without its being broken—a
substance which  exetts an initial
furce great beyond all calculation.
If an elustic fluid does not act with
an accelerating force on its object,
the velocity imgarted is nut comnpa-
ratively great. In an explosion with
a swmall quantity of gas, the force is
instantly dissipated, and the parts
fly off with the velocity given by the
first impulse. The initial force may
be immense, and the effect not nearly
equal to what would be produced by
a much less but constant force, ope-
rating during a certain range. This
is heautifully illustrated in Mr. Per-
kins’ experiments with the steamn-
gun. \\’ilh a forcc one twenty-
fourth that of gunpowder, he gives
a much greater velocity to the balls;
and gunpowder, again, is mach more
efficient in this respect than detonat-
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ing:powddrs of incentelvable foree.*
-In agexplosion with o |

tended, and ¢he ts are scat-
tared, with an accelerated: velocity.

Te awoid, - therefore, exaggerated -

notions of the danger 'to be"
hended from the violence with which
a gassmeter would burst, we must
not.so much regard the initial foroe
of the confined gas, however great
that may be, as the quantity set at
. liberty. .In respect to the magnitude
of an explosioy, it is the only consi-
deration. i
Whatever may be its violeace, if
of incomsiderable extent, we could
cireumseribe its fury ; but on a large
seale, though of inferior force, we.

should in vain attempt its coatrol
withia. any. moderate bounds. - Itis

impertant, . therefore, to ascertain
the: yuantity of gas that can be sud-
denlyletlooseatany onetime,inorder
to show thet it is completely manage-
able within a space perfectly con-
sistent : with. compactness. Let an
extreme case Izefuken-a Sogneom
pewer-engine (if more power be re-
quired, it’l\vill be advisable in other

s to hive more than one en-
gine) ; the minimum and maximum

ures equal to those of 60 and

atmospheres ; a sufficiency of gas

% “The rationale of the very different
effocts of these powders, 1 imagine, must
be this.;—The quantity- iv weight being
given, t)xere,il, in respect to the deto-
nating powders, a larger proportion
whiclr takes the gaseous form, a greater
concentration of the elastie fluids in the
solid form, and a much more rapid com-
bustion ; .there may. be. a greater quan-
tity of ®riform products from the same
weight of base, and a more inteuse heat
for the histant. 'These circumstances
necessarily prodnce an’ immense initial
force—its derelopment is instantaneouns,
and produces all the effects of percussion.
But there are others which give it a fugi-
tive character, and by Jimiting its gphere
of action, prevent it from imparting a
#uperior velocity to balls, 'There is a
much less proportion of permanently
elastic fluid, the high temperature re-
quired for the cxistence of the vapours
and volatilized products caunot be muin-
tained for any extent of range, and there
is a less guantity of caloric either for
this purpoxe or for sustaining the aug-
smentation of the expansive force arising
from heat,

equantity -
of gus; its sphere of minhzﬁa more ex-~ -

genarsted to:-admit-of . 45 -deuble’ -
sisekes per mimute; and ¢o sllow-of
AR Wverage .acting.’ of<40 at-
mospheres being taken for enly.-ome-.
fourth of the time alternately; the
latitude of space given in the gaso--
meter, the condensing ablowed
in the generator at the lowest
sure, and the qrantity of liquid con-
vertible into gas, to be ctively
equal to one-fourth the mof the
body of oil put in motion. This.
supposes the riquid employed to ex-
gand in the form’of gas woder the
ighest pressure, 1o & hittle less than
six times its bulk, which is thought
to be u sufficiently low estimate even :
for the carbonic aeid; though ‘it:is.
lighter probably then water, and its'
gas is heavier thanair. -~ - .0
hFro'xfethese data it will be :ou
thut greatest ‘quantity of ‘gus’
whitﬂ:ean'beinstameou::iﬁbm’z-
is about two and a half cubio feet-at
its greatest density, or-250: cublc
feet under atmosplerie pressure; oc-
cupying ‘s cubicd ‘space :of linde
more thai six feet dimenbions. Fhe
liquid in the genetator at tiw tinre of
an explosion would not, of course;
as an elastic fluid, ‘contribute 1o iws:
force—-it would only rapitly evas
porate. -
Now this quantity of gas is not so
but that it may be easily con-
trolled, even if it possessed the ex-
ansive force of inflamed gonpowder.
hough the latter is at leust sixteen
times greater, let a comparison be
ventured on the ground of equality
—that is, on the assumption that the .
engine is at work under a pressure
equal to sixteen, instead of one hun-
dred atmospher=s. - What quentit
of gunpowder will'produce en equ
explosion ?  From: many socurate
experiments made by Mr. Gruick-
shank, it appears that, of 100 grains
of good gunpowder, 47 pats into
the gaseous form. ‘Fuking other
data and assumptions from: M.
Robins, viz. that the aversge specifie
gravity of the- elastic products- s
equal to that of -the atmosphere,
that the specitic gravity of gunpow-
der is equal to that of water, and
that the augmentation arising from
heat is in the ratio of 4 to 1, it fol-
lows that the volume of elastic fluids
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at.tho instant after.
o bt o
X en
duce 260 cubic feet. - . pe>
. This fi.:;ty Jow estimnte of the
oroR © npowder, especiall
if. Contnus 3 4
could be rehed ‘om, but in which
thare sewst certainly be some error.
Let it, however, be supposed that
this quantity does not produce a
greafer or wore violent explosion
than would result from the bursti
o‘thi:k oho . No}r nochone i
‘explosion of such a quan-
tity may n?t’hh contrelled \;lnthin
the boundaries of a cylinder of very
. modsrate strength and dimensions.
Inid. Gred from guns and -mortars
without alarm, and these have to
switatn its immense initial foree ;
but.weare only concerned to restrain
and..puint. its force in a harmless
direstion, when it is almost spent.

osion is 1600

Fwahusdred: and .fifty cubic feet of-

gax may be liberated exen in a cloe
m that capacity ; and if made
of iirougit iron plates one-fourth of
#n ineh thick, would be capable of
withstanding ten times the pressure
tawhick such explosion would sub-
jeetit. But there is no propriety in
closely shutting up the engine : there
mm{ be free vent -for an explo-

rds. To huve additional

sion

l&;ﬁ. and security, the enclosing
cyli may: be .made double ; the
snaular space to form the refrige.
rators, er a cominon reservoir for
water.. Let the subject be v;:v:led
in regard to compactness. e
safety -cylinder has a diameter of
seven feet, and is ten feet high, it
will eontain all the apparatas:of an
80-horse power-engine, and have s
alear. capacity besides equal to 250
cubiefeet, corresponding to the quan-
tity of gas that would be liberated in
aase of 8o explosion.

«dt moay still be theught, that
tbough an effectunl defence is pro.
videtf sgainst the pressurc of an ex-
plosion, yet fraguients of the gaso-
meter would be scattered with such

i powder du- "

ford’s experiments

violenoe as to the oylinder or
the guirds placed aboveit. . Not to
joention that thess defences may be
easily madeeven musket proof,in fact,
indefinitely strong, 1 would say, let
them for once be pus to the proof—

‘the-experiment would mever want to

be repeated, and the result would be-
an undoubting confidence on the
art of the public. It should also
e obsesved, that the gasometer,
which is the only raus vessel,
will be very stroug hegvy, and
that an explosion cap scarcely hap-
pen in the way of fracture, but from
aseparation of its parts. Mr. Brunel,
1 perceive, has most judiciously pro-
posed to compose his of omly two
idces, and to have the joint at the
ottom (this is prineipally to avoid
leukage) ; consequently, in case of
the fastenings giving way, the mass
of metal forming its superior part,
explosion: both foom 13 melght sad
ex » hoth: its an
projocied. but . very Lt belghy
Pproj ut a very little 5
above its base, even if unrestrained.
I judge from the recoil of a piece of
ordaance, with & bore of half the
area of thg‘uo&eter. f!:xl.:.y em"‘t:
surprise, that possibility is
mitted of this vessel lumny into
fragments. " 2 too little a~

v v S PUT L e .
heated under the same circum-
stances, decomposes glass. It is
worthy of remark, that, in such a
case, the vessel would not be simply
ruptured, as by mere dint of force,
but would fly into a number of pieces,
The means of prevention belong to
the other part of the inquiry, to
which we next proceed. BC. -

(7o be continued.)
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NEW METHOD OF HEAVING SHIPS' CABLES.

L3

Sir,—The following description
and sketeh of a method for Ieaving
in a Ship’s Cable, nay merit the at-
tention angd adoption of all our nau-
tical merchants, on board of such
vessels as nse a capstan and messen
ger. Seafsring persons are not ig-
norant of the very great expenditure
and waste of nippers nowused, which
must be made from good yarn, and
not unfrequently a serviceable cable
even obliged to be cut up for the
purpose. 1 propose to substitute
wood, and partly iron, or iron ni
pers, which shall require fewerbands,
and work with greater fucility and
expedition, as well as e less liable
to injure the cable. According to
the present mode of heavingin, when
there is a heavy swell, or great strain,
it frequently happens that the cable
runs guouzh all, and is greatly in-
jured by the friction. If the mode

1 proposg shounld answer, and the
expense of trial wilt be but trivial,
the economy will he immense.
you can forcibly bind the cable and
~messenger by simple ineans, without
injury to either, by means of woud
oriron, and I think thereisnodoubtof
the practicability of the thing, a very
essential national henefit will be ob-
tained.
1 am, Sir, yours, &c.
Lieut. Higainson, R.N.

Kp2

Figl

Description.

Figs. 1 and 2 represent the same ma-
chinery, only in different views, = .~

Fig. 3 is an ap‘[’mmuu on the same
principle, but on a differcnt construction,

Fig. 1 is an end view of two pieces of
fron, AA, box-jointed at the lotver end';
their width about eight iches each ; tht
thickness must depend on whether tlry
would be best made of wood or iron, but
in cither case they should taper from the
lower part. : ’

B is a joint clamp, moving on a bok
through the nm end of that side of A,
with a screw ugh the_clamp eud of
B, aud a hole through the head of the
screw for a bar lever.

C, aguinst thc other piece, A, is a con-
tinnation of the plrcev:\, slighter, and
projecting in the form givew. Again<t
this the screw is to act, when the two
picces, AA, are closed. at top, and the
clamp, B, shut down, as shown iu the
perspective, fig. 2.

Fig. 1 is open, for placing within it the
cable and messenger ; and fig. 2 repre-
sents the machinery closed, with the
lever aud screw for acting, to give the
requisite pressure to the catile aud mes-
senger. | have the inner edges of AA
rounded off, to prevent auy chance v
cutting or injuriug the cable, and let them
be :cored within, as represcuted inside
of fig. 2, to correnpond and reeeive with-
in their score the lay of the cable or chain,
to create a greater resistauce. | have
formed AA aungular, for keeping the
cable and messenver more sccurely iu
poxition, aund, [ thiok, also increasing

y this form its binding effoct.
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\| of that
S F ! B Eprernb ik B, andere
pesth the screw, where the clamp is
closed, a groove is formed, leaving 8
shoulder on each side, for the clamp to
. St well jo. By this means the two op-
posing strajns ‘of the cabie uud messea-
ger will bear more d:}mll ou the upper
and lower extremi ro&t 1e two pieces,
AA, wirich might uthérwise cause a par-
tial slde stfaiu on the'screw, ®o as to fnn
!ﬁ'_l: :?tl worm or thread, and preveut its
on, .

Fig. 3. AA are two arins, simllarl
formey to the beforementioned, but dif-
ferently cofimected ; the lower ?urt, B, s
asquare bar of iron, korizontally jointed,
as shown, about the ceutre ; the baris
continued u as high as C, through the
upper end of which form your acrew ori-
fice ; the piece, A, connected with the
sftcrew ntlln‘m l;b:rm%vetble, to slide f't"o a::ll

ro on the bar, a ve form
mtrhlhdunn&cry p:foA,sonm,
wde on the bar, B, and connected %o the
screw by a hole through the central part
of A, for enteriug the end of the screw
smaller at that end, and rivetted
th & nat to secare it, making it
turu within the orifice of A, vo
actiow of the screw will close
n the siidisg phece, A, on that
plece A, on the opposite side,
& fixture or eoutinuution of the
» B, By theaction of the screw,
the messenger aud cable are plaeed
e ecrei.leveh ; the havisontal oint o
w-lever ; the horizontal joint o
manded to relieve auy atrain that
might otherwise be brought on the worm
ar‘l':'hread of the‘ screw, from the action
o two opposin Crs.
No.4isa Mprd'lgemew of the ma-
chinery of fig. 3. : :
Use old hammock, or mﬂiuﬁ made
for the purpore, to prevemt chafing. |
\should suppose, that three of these nip-
pers pat on at a time, would on all occa-
sions effuct the desired purpoxe. Une
band need ouly attend at the hatchway,
for relieving the screw power and taking
off the nipper, and two nmy attend to
the clappitig on 3 se that there needs uo

2
s

%

ggﬁii

i

wamber of bows or men, of six or seven,
to hold on'nlpgcn, besides the difficulty
and delay, in clapping onand takiog

off, and now and then & hand or two
waitted with a knife, to cut and clear

nﬁejmed nippers.
se nippers must be made propor-
tionate to the size of the cable they are
“utended for; I-con give no accurate
judgmnent of their weight, but, of course,
all exrimeons ¢t will be avoided in
their formation. [fmadetorchaiun cables,
doubtless they may be made lighter, as
the inequalities of the chain pieseat
facllity of resistauee, couse-

quently 4 lcss powerful pressure would,
be nwsed 3 m&m messepgers cau

.U
be used with the chain cable (and I seg
"o rdason ‘why they should wot), &e?-
cility of creat niea uipping power Tor
heaving in, will be still greater. )
This powerful s ‘schew-nipper
caunot injure A hein})eu cable, as long as
0ogr pressure is 8o forcible as to prevent
‘rlclion by their escape, as js frequently
the case with the preseut nippegs ; évén
when the anchor is up to the hows, and
ready to cat, down it goes, and laboyr
gnd time are logt. ,
Objections may be made to the scyew-
power on accouut of the wear, conse-
(Luently, in time, liable to recede from
the forcible nlp acquired; but this may
be removed by a slight wedge applied be-
tween that part of the uipper against
which the screw presses, and the part
through which the screw acts. Or the
nipper, fig. 1, may be used, b{|a simple
bar lever power, in lieu of the screw,
and the wedge to secure the vip,

———

ENGLISH G6RAMMAR,

Sir,—I am much pleased to see that
you have giveu insertion to the com-
mencement of a series of s 00
English Grammar. The scleuce of lan-
guage is not so much attended to iff this
country as its im?ortnnce demands; and
that part which Is most attended to is
the least useful, namely, the dend luu-
gnages. It is not uncommen that we
find persous who can declive kic, Aec,
I::? and gabhle for hours about longs
und shorts, who cannot speak and write
their owth mother tougue with -even to-.
lerable accuracy; and others will show
off with their Parley-vous le f'rancois,;
Mongiear, and give us the naxt seutence
in as bad Evglish as cair he ,\vclls{mt to-
getber. 1do not deprecate the study of
the dead languages, nor of other living
Janguages besides onr own; bis b do
think that eur uative tpugue is of the
most i cc, and ought to be stu-
died in preference to all others.

1 am glad to see this subject taken up *
in the ra,fea of tlie Mecnanics’ Magazine, -
not only in consideration of its greus wti-
lity, tart fir the hop%m havin‘g‘scme b~
scare parts more: es| than
they have hitherto beeu. we l?aed a va..
riety of grammarians, and scarcely auy
two of them agree on all !minu. Ry
whom, then, are we to be gaided ? The
mmm;\rians differ, aud so0 do also the.

¢ writers of the day. | waut to sce,
the disputed paints argued and decided,
as far as argument cau decide them,
This, [ trust, will now be done. As
your Correspondeut proceeds, 1 willy,
with your permission, notice whatever-
poiuts | conceive disputable; and [ hopeg
that others, more competent, willdo the
same, | cauuosboaet of B dassical edu-
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gﬂon, nor even of a common sch?ql
cation—for ‘I never was 4t schoul—
but | have stndied some’ of our best

mmariays, aud way, perhaps, ku

much of the subject as ong half of
those who have passed &'ears under the
tuition of a master ; and, by the aid of
your pages, I hope to learn i« great deal
more : let others learn Greek and Latin;
1 have but little time to spare, and wish
to learn my native tongue.

T am not satisfied as to the propriety
or img;opriety of some material altera-
tions in our orthography. Some persons
write music and eritic, and others musick
aud critick. Which method is most pro-
per to be followed ? Ma[v not the & be
deemed superfluous in ¢!/ words ending
in ie? Again, some write Aonor, ho-
norable, labor, laborer ; and others /o-
nour, honourable, &c. Is not the¢ u su-
perfitous in all words of this descrip-
tion? "It is not pronounced, and there-
fore I incline td the omission. It seems
to me, that the « should be retained in
those words only which are pronounced
with the dipthong lovg, as in mound,
moulh, profuund, rebound, &c. 1 do not
agree with fanciful inngvations in lan-.
gua&;e; but these alterations arc already
made b{ many of our best writers, aud it
is well to create a uniformity as soon as
possible, ‘The French at oue time wrote
many of their passive participles with ew,
as lew, peu, scu, vew, which they now
write (s, pu, su, vu: and the reasons
given b{ modern Freuch writers for this
omission of the e, will apply equaily well
tosott emission of the u in thuse words
where it is mot sounded, or does not
lel'sﬁheu the other vowel. ]

ése may seem immaterial points,
but theyare a Surt of our language, aund
ought to he decided onc way or the
other ; aud [ am persuaded that g place
in the Medlianics® Magazine will be well

occupied in their discussion.
. - . Helieve meg Sir,
Most respeetfully yours,
R. H.
a——

SICK CHAMBER .FURNITURE.

In the parbh ef Chippiag Ongar, in
the county of Essex, there are provided
for ‘the wse of. the poor, in the time of
sicki.ess, net only brd-linen and a wrap-
ping lasuel gown, but also o large easy
wicier chair, with a head to it, a bed-
chair, aud astand for a candlestick, with
a cottvenienit wpparatus for a wannikin at
the top, in h any kind of liquid may
be heated, merely by a rush-light. These
articles, with blaokets, which are distri-
butt«d amougst the poor iy winter, and
are réquired to be returnedin warm wea-
ther, ‘ureé Feps at the Workhohse, and
mayi:c obtaincd upon upplication,

$1CK CHAMBER PURNYTURE=—IDEA OF A SELF-ACTING PUMP, .

“The chair, which s also made to an-
swer the”pu'rqose of ﬂnighl-chﬁr being
of wicker, is lighter and more easl‘ydar-
ried abont thaht a wooden chair, and has
Been provided at a reasouable expens

having cost only I’ Gs. It has likewise
the advantage of being pasily washed, as
the Hning (which is wadded) is culy tied
in with tapes, and belng hoaded, is a
shelter to the patient against the wind.
The candlestick is of modern coutrivauce,
consisting of a tube with a kind of hason
at the top of it, both of which are filled
witl? water. .Into this tube a rush-light is
rlaced. which, as it wastes in burning,
s raised up by the sater, and kept al-
wa{s at the sanic height, by which means
it {s sufficiently . near 10 tie pandikin
fixed in 4 frame above it, Lo warm. apy
liquid which it contalus.” "~ .

Observations, . ' :

The want of som conveniences of this.’
kind in country parishes, must have been
f;eq]uendy noticed by thase who .are.fu
the

iabit of visiting the aick cottager oc),

his family. Mauy & poor_person
been prevented aicyting‘ up when it was
advisable s0 to do, by not kavag
thiug to sit inbut a commen chair, w

does not afford the -upport to be found.
in au easy chair, nor the warmth and
comfort to be « -riv%d from a wrapping
flannel gown, aided by the lining of the
chair; and when the weakueys of a pa-
tient has rendered a removal from the
bed almost impossible, the want of a
bed-chuir has been ill supplied, by some
person s:J)porting the patient dyring the
time of administering either medicine or
food. The dificultica which poer fami-
lics experience in obtaining a change of
bed-liuen during sickness is very obei-,
ous; noris it a trifliug inconvenience,
that out of a scnu:lv-pmance they are
sometimes compelled 10 kevpa tire during
the night, when the state of the patient
would uot require it for warmth, and
when the heat of a candle, if they bad
the meaus of supplying it properly, would
be sulcient for the purpose of warming
any liquid, If it should appear, upon
consideration, that these domestic com-
forts of the sick poor may be provided in
any parish, at a very tritling expeuse, it
is 1ot too much to hope, that this mode
of alleviating the sufferiugs of the sick,
aud of accelernting their recovery, will.
be adopted by other pavishes,

. et

IDEA OF A SELF-ACTING PUNMP, | ~

. Str,—I[u your 139th Number you have
given- another * ldea of a Sclf-actipg,
(alias Perpetual) Pump,” by our (ﬁﬁ
tricud, Robinson e; whom { trust
1 shall not oficud, when 1 declare that,
like Viator's, it Is erroneouns iu princi-
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Moveris, Junlor,
i ———
u FIND THE MOON'S AcH.
" 81w, “The epact for the present year,
1826, is 22, i.e. the moon’s age at the
commencement of the year, in days.

e . EXAMPLE,

_Let it bé requited tofind the moon’s
age o ¥he 20th of September, 1826,
It'is generally known that a mesn
lanation, o¢ the time from change to

chisnge, consists of 29} days, or 59

balf days pearly, therefore
.'-".’lf-‘EMdu'.o.- iees32
© rJEnuary.. seee. 31
February.,..,..28
March.........31
April ..........30 *
May..o.ueeeat 3l
. dune ..iie000..30
July.ciieeeadd 3l
August ........31
September,.,...20
285
2
59)570(9
531
2)39
. 19y days,
moon’s age, 20th of September, 1826.

The above work may be much short-
ened, thus: the months January and

February may be left out of the calcu-

lation, because the number of days

conpained iu both mguths is 59, or

esaciiy two. mean Junasions.

203
19§ days, moou’s age, as
before., !
Now, 308 4 29§ = 12° (refectivg
the fraction), the moon’s mean daily
motion eastward in her orbit, which,
in time, is 48 mioutes, then %—z;-;- H
therefore, if we multiply the moon’s
age by 4, and divide the product by 5,
we shall obtain the time of her south~'
ing, lgisx 4
or the moon will pass the meridian at’
the Royal Observatory at Greenwich,

= 15 hours, 36 minutes,

" on the 21st of September, at 36 minutes

past three o’clock in the morning.

‘We canuot pretend to say that this
result will agree with the Nautical Al
manack, but we may consider jt saffi-
ciently near for common purposes. - -

: I am, Sir, -
Your obedieut servant,
Jossrn Harr, -
Teacher of Mathematics,
! - Harpuyhey.

i —

ON HEAT: - /
(For the Mechanics® Magmine.)

Sir,~Most of the notions that
have been promulgated respecting
the ndture and' properties of heat,
seem to be so very' unsatisfactory,
and so extremely irrecancileable ta.
the laws of chemical and mechanical -
philosophy, thatthe changes wrought -
m its collection, and hy its actio'p,
would appear as inexplicable as the .
operation of gravify itself ; but I feel.
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confident that the operation of the
matter of heat in - its combinations
“with; aud ions from, other
bodies, will be found te be purely
chemical, and by the same
laws, or nearly 80, as any other sim-
ple substance, though its preperties
remain unchanged when in union
. with other matter.

Ist. I consider heat to be a fluid
composed of material particles,
which are naturally deposited in the
pure state of fire by chemical action.

2dly. That heat cannot be fixed,
nor can it become a constituent part
of .badies without indicating: its pre-
sence to.a degree equal to its density.

3dly. That the terin lulent is not
applicable to heat, either in a pure
or combined state, as its presence is
#lways indicated to a degree equal to
) iudensit*

. 4&hl;. hat in all chemical changes

where heat is evolved, onc substance,
atleast, must have previously lost its
aktraction of eobesion by the inter-
E::ition of heat, or, in other’ words,

ome fluid, and thereby a reservoir
for that matter which is parted with
only at the moment of uniou with
some other matier Yor which the
substance has greater nﬂinity, and
the effecting of tiis new combination
is what, in common language, is
termed combustion.
- 5thly. That all bodie, whether
metal, weed, stune, coals, or the
most inflammable materiul known,
even gunpowder, possess naturally
the same quantity of heat in the in-
verse. ratio of their denaities, neither
of which is capable, whatever may
be their afnity, of adding to the
Hug(rl\tity evolved by their union with

uids.

Gthly. That fluids, and especially
elastic fluids, are the grand natural
repositories of heat, from wheace all
the accumulated and concentrated
matter, or pure heat, termed fire, is
collected.

- The basis of imflammnable sub-
stances is inflammable gases, in a
fixed or solid :]me: this hafs:eecn
produced by a deprivation o at,
which- the iperat&ns of nature are
consinually effecting. For example,
in vegetable uctions we are sup-
plied with thiy necessarily concen-

ON MBAT.-

trated mutter in abundases; but
this watter, though it effects the de-
position of heat, does not iny say de-
gree add thereto ; it is ouly the camse
of heat heing deposited: in the pure
concentrated state of fire, by the su-
perior affinity that the oxygen of the
atmosphere has for the gasea set at
liberty, whereby the oxygen, on en-~
tering iato the new combination,
gives up the cause of its elasticity,
viz. its heat, and hecomes a part of
the compound of a non-elastle flaid ;
henee the itedefire, or concen-
trated heat, 1s é.laivgd uilelyh from
the oxygen undergoing the change.
’l‘hm,g on x-reg or uneomsbined
heat, termed fire, being applied to
any inflamipable suhstance, as wood,
coals, &e. the gases conlained in
these bodies immediately hegin to
expand, and ¢ themselves with
the heat 0 applied; when at kkberty,
they are in & fit state to unite with
the oxygen, which instantly flaws
and effects the combination alluded
to above, by which its heat is depo-
‘sited ; and us the accumulating fire
gives liberty to the gases more freely,
a greater quantity.of oxygen is con-
sequently required, watil it has ar-
rived at its maximum of velocity and
intensity, which depends on the pu-
rity of the material undergoing de-
composition, -the qunntity of such
material, and the velocity of the
flow of oxygen, as occarioned by na-
tural draft, arising fronr rarefication,
or excited by mechanical means.
That heat eannot be fixed; is suffi-
ciently manifest from its rties,
for it is the cause of all ﬁpui ity and
elasticity ; by its power the particles
of many substances, however solid,
are divided and liquified. Charge
Tany substance in nature with heat,
and a corresponding degree of in-
tensity will Le exhibited; and such
intensity, if the matter charged be a
fluid, may be decreased by divisibi-
lity to any degree ; but still its pre-
sence will be indicated, as will pre«
sently be shown ; bence the heat is
not lost, but become powerless, by
division and the distance of its parti-
cles, arising from combination and
expansion.
t may be objected, that, from the
sinall quantivy of oxygen in the com-
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rm'iu of our atmosphere, so
: hmﬁtyn(hm eannot possibly
secty to this 1
tho qénstity of heat in combination
isextremely ¢, and the heat de-
poeited by the comtinual amd in-
creasiag union of the ‘axygen, hes
not apinmediateand adequate weans
of escape, consequently 1t accumu-
lates in a greater or less degree, in
pm&nw&ov@oﬁeyotwohuiw.
. That the quantity of heat is ex-
tremely large in gaseous bodies, is
easily demonstrated, by tracing solid
matter throwgh the several changes,
uwmil its.arrival as the stute of permna-
pent elasticity, and markijng the
igreat’ abserption that takes place,
foors g inareaasd nrney for heat.
Thus, in-liquifying 110, of ice, at
‘320 temperature, 1t is necessary to
“hent 1 1b. of tvater to 140°, to cause
the_eifvct, when, oanmintute toking
place, the ice. is melted, but: the
whole is réduced to 32°, the tempe-
Tatsire of the previously congeated
stans, shie axcess being requisite to
fts alveved eapacity, and is due to
its fluidity. Again, when awater is
‘converted inte steary, its capacity for
&edt idagude incveased, for water re-

suires to e heated to about LIOP -

to flash into steam instantaneously,
the whele of which heat it retains ;
though, by being allowed to expand
to 1500 times its original bulk, it
'l&d:u_mnempemture of only 2120,

here, as in the former case, t:he .

. beat' i>" net lost, tor its

properties
changed ; its icles are only di- -
sided by expaus ;

by expausion, and conse-
quently cannot indicate the samne
intensity. Henge we.may-infer, that
the imperceptible vapour that daily
rises from the earth’s surface absorbs
the same quantity of heat in volume,
‘though net in mtensity, from the
rarefied state at which it 1s produced,
‘s if hoated in the state of water
to 11000, .

Agauin, in decomnposing the vapour,
ar separating the oxygen frow the
hydrogen,its component parts,itis ne-
cessary to subject the particlestocon-
tact with the red-hat surface of iron,
when the oxygen becumes a fixed or
solid oxide, and deposits its previous

Cheat, from which, and the red-hot
wewllic surface, the bydrogem is

wuldfe{ly, that demonstrated the 3
om
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charged, and rendered a perma-
nent elasgic fluid. Thus. is chearly
uantity of

heat absorbed by elastic 3uidn.

-+ As & further and practieal proof,

we have only to refer to the maou-

‘factare: of gas, where the. rstorts and

thair conteaty ars subjectto the most
ifntem;fle heat, \vb:;:h is ?quired tg set
ree t s, recharging those
;hn: ::"me MJ.S “solid
rem deprivation; yat .pro-
duced indicates nothin ome in-
tensity of heat it hag been subject to,
thougix it hasit in combination ; this
is in consequence of the great ex-
pansion it has undergone from. a
 The operation of aking gas is
aperation ‘of m (L B4

ing moretham & tmonfer: of heat
from the yxygen of . the atmosphers
to the hydﬁ:n set at liberty; or,
in other words, it & metely an ex-
iba of ens bedy, and condenss~

tion of the ather, gccasioned Ly the
transfer of the cause of their elasti-

city, and which is universally the
ome, i 8 or less degree,
wherf ﬁrt; is leed,d::ln being
mere| e heat tem depo-
iitedx‘rﬁng the tmﬁ. ve
I am, 8k, yours, &¢. -
I XX Y XE 3
(To be continued.) -

NEW PATENTS.

* John Billingham, of Norfolk-street,
Strand, civil engincer ; for an imprave-
ment or improvements in the construce
tioun of cooking apparatus. Dated April
18, 1826.—Two months %o enrol spe-
cification, . :

James Rowbotham, of Great Snrreye
mreed, Blackfriars-road, Surrey, bat-
manufacturer, and Robert Lloyd, of
No. 71, Strand ; for a certain method of

prepacing, fosming, uniting, sowbiniog,
aud putting together, certain materials,
substapees, or things, for the purgess of
being made inte hats, caps, bonnbets,
cloaks, coats, trousers, and for wearing
apparel in generul, and vanious other
purposes, Dated April 18, 19%6.—Six
oonthe R A
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" 70 OUR RSADERS AND CORARSPONFDENTS.
-‘-‘-

'The two articles, one by J. C. B., describing a Mercurial Vacusm Engine ; and the
other by * An Inquirer,” containing a Plan of a New Two-wheeled Carriage, would
have been inserted before now, bat that the drawings illustrative thereof have been
Jost or mislaid since they were given out of the Editor's hands to be engraved. If we
are favoured with other copies of the drawings, these communications shall not
be denled their claim to an early place. , .

* "The following articles (among others) are in the hands of the Engraver, and shall
appear in succession in our present Volume :—Improvement on the Cycloidial
Chuck, by H. Frampton—New Plan of Working Ships* Pumps, by ditto—Short
Metliod of Training Guus ou board Ship, by Lieutenant Higginson, R.N.—Im-

<provement on Gun Quoins for Use on Ship-board, by ditto—Description of the
Russian Modes of Heating Houses, by A. W.—~Account of a Self- Acting Horizontal
Mill for Pumping Water, used for magy years in the South of Scotland, by J.
Gladstone—On Air Stoves, by M. Saul—Plan of & Vastum Power Engine, by R.
Crusoe—Description of a cheap Subatitute for the Bellows Blow-pipe, by G. Dakin—
Application of Mr. Brown's (query, Mr. Cecil’s) Gas Vacuum Engine to the pro-
pelling of Boats, by J. A. Whitfield—Plan for Crushing Boues for Manure, by ditto
—Plan for Regulating Chrononteters, by W. Crosbie—Description of Mr. Hayter's
Peaspective Tripod—Plan of a Rotatory Stéam Engine, by H, C—1, ‘

L )

N —

Communications have been received from—"T. M. B.—H. C.—Diamoud—Monitot

=An Old 8tager—F. Fr~D. X.—A well-wisher-Phmdrus—W. Simpson~-N. Surith
==Tubal Caln.

\ SRl

A Supplement, containing Preface, Titles, and Index, to Vol, V., will te pab-.
nshed on the 1st of next Mouth.

: o .

®,* Advertisements for the Covers of the Monthly Parts must be sent to the
Publishers before the 20th of each month.

. .

Communieations (post paid) to be addressed to the Editor, at the Publisheis’,
+ KNIGHT and LACEY, 55, Paternoster-row, London.

. - ' o ' .
Printed by MiLLs, JoweTT, and Mires (late BrnsLry), Bolt-court, Fleet-street.
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TURNING—IMPROVEMENT ON THE
CYCLOIDAL CHUCK,

Sir,—I with somé¢ person who has
8 square chuck (1 do not mean
square hole chuck) would favour
your readers with a drawing and de-
scription of it, and likewise describe
the method taken to give a slow mo-
tion to a rose-engine. The method
1 use, is to place an endiess screw on
the arbor of the first pulley, which
works in a pinion of eight leaves, on
the arbor of whichis another endless
screw, which works in another pi-
nion of eight, on the mandril ; but
this mode is not slow enough—a
pinion of 24 would be better. If
we leave out five teeth at each of
four places in the first or fixed
wheel, and place as many teeth on
the plate to which it is fixed, oppo-
site the eame places, and at such a
distance from it as to take into the
teeth of the sccond, on the outside,
when it passes the blank places in
the first, the figure will be of a ser-
pentine form. Fjg. 1 will illustrate
my meaning. .

It is proper to observe, that these
teeth should justlet the wheel, No.2,
De free from them before it takes the
teeth of the first; and vice versa. But
if there were no ore than six single
teeth, standing at equal distances on
the first, and two or three teeth at a
place opposite the hanks, as above,
the tigure produced would be like
fig. 2, or something similar to it.
For the first tigure I mentioned, I
would fix a 96-toothed wheel on the
puppet, to turn a pinion of 12 leaves
for usecond ; on the arbor of which
place another 96, to turn & pinion
of 16, carrying the chuck. This
will cause the chuck to revolve 43
times to the mandril’s once, and, of
course, therc will be as thany turns
in the lizure. For ditferent numbers

" of turns, the mumberd’ of the pi-
nions, or finall wheels, nust be va-
ried as circumstunces direct. This
chuck will decorate a box or watch-
case in much less time than the ec-
centric, as it will do as much at one
revolution of the mandril as the other
will at 48, &c.s and the figures ma
be varied by altering the radius an
eccentricity, as in the other.

)

TURNING=—IMPROVEMENT ON THE CYCLOIDAL CHUCK.

The following is a ¢huck I bave
invetited for holding brxes, ot-other
short work, which, 1 think, may com-
pete with My. Speers:— ~

Fig. 3 exhibits a.front view of it; itis
of metal, and an juch and a half thick,
besides the part that screws on the man-
dril.

* A isa square hole, and Jevel at bottowy
an inch deep, more or less.

BB are two pieces an iuch thick, or
sufficiently thick to belevelwith the sur-
face of the chuck whtn put intoit; actoss
the ends of them are cut rabbets a'quar~
ter of an inch wide, and so deep ay to
admit the plates CC to slide ozt them, to
hold them down clese to the bottom of
the square hole. These plates have two
slits in them, through which two screws
pass to hold them firm to the face of the
chuck, and keep the pieces, BB, in their
plates ; which slits allow the plates to
slide back when you exchange the pieces,
BB, for a different size, as you must
have two-or three pair of theni, as they
cannot be screwed more tham an inch
closer together; for that is the dse of the
screws at thesides, DD, which also adjust
the work to the centre at A, onc way, as
the form of the picces do the other.
The pieces BB are of thre fhape repre-
sented in fig.'4, aiid CC are like fig. 5.
If the square hole should be too deep, a
wound back-board, something less than
the work, may be put in first. And if
some round blocks be turned, of twa, or
4wo inches and a half thick, and one of
themput into this chuck and screwed
tight, it will serve to clap a box or corer
on, to do any thing to the outside of it,
aud preciude the vecessity of a greater
number of chucks.

“ .

T never %aw an engine-lathe, or
engines for alathe, till 1 made them
for my own use (exccpt an oval
chuck); but I should. be much
ol»lifed,m any persen who would
send a drawing and description of
the following, to be inserted in your
Muaguzine, viz.—the Sliding’ Rest,
Segment, and Rose Engines ; Chuck
for Turning Squares, Universal
Cliuck, Running Center Chuck,

-and Right Line Chuck; and that

they would say, also, whether the
Segment Engine describes circles
complete.
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+..The followipg is riptian of
8. Segmeat Engine I invented for
my owp use ;—Kirst, on the mandril
is screwed a chuck, with a screw and
slider, as in the eccentric chuck ; on
the centre of the slide projects a
round and polished pin, 3-8ths of an
inch high, which, by turnipg the
screw backwards, may be set out to
lm inch frorphethe eprnet‘{e, more or
ess, as mna; required, according
a3 the n:qy:'ent desired 1may Dbe
greater or . On the slide screw
13 a small round plate, divided into
ten.equal parts, and the screw is ten
tarps in the inch, which, by the help
z'v),hqplate and a small point on
qzﬁhnck., Jigges the iach into Jgo

|, parts, of whic make
oqual toacircle ; so that if the screw
be turned backwards nine turns and
six-fenths, the engine describes a

omplete. circle; consequently, the.
0 - of turns and parts gives ex-
the measure of the desired arc.

&.b of wood is fixed to the face
. the puppet, sufficiently thick to
be flush wat tixe face of the chuck,
ohly the iin mercﬂs beyond it. On
this block is ed arack, as re-
presented in fig. 6, in the slit of
which the pin moves; this rack
turns on a screw,. by which it is fas-
tened to the block, and its teeth
turn a toothed-wheel moving on a
pin, the teeth of which are two less

number than those of the rack.

n this ia fixed an’ eccentric chuck,
which screws out either way, forward
ot backward.

I bave since invented an engine
which turns circles, segments, or
right lines, at pleasure, at any part

the work, and in any direction,
I, however, defer the description till
1 write agdin. I know not what
means are made use of for dividing
mathematical instruments, but I have
contrived twwo engines that will di-
vide, one right lines, the other cir-
tley, in any required number of parts,
equal or unequal, with the greatest
accuracy and despatch.

To remurn to my improvement on

the eycloidal chuck : 1t will be pro- .

per to have seven pair of wheels,

19

viz.—two of 96, two of 48, two of
32, two of 24, two of 16, two of 12,
and two of 8 teeth each; and then I
would recommend to fix a 96-toothed
one on_the puppet, in the manner
your Cerrespondent . recommends 3
and the other 96 for a third wheel ;
the second and fourth to be changed
a8 occasion requires. Butas the se-
cond is easiest changed, I should
think it best to change that oaly,
when that will give the requiree
number of turns. The. following
table will show the number of turns
to be obtained by any combinations

of these numbers :—

Second. Fourth. . Tumns,
‘8 (X I ERYYRY ) 48 LI YRN 34 ‘
320....-..0—‘--00...0.. ‘
24 ciiieidios = arieenis 8

16 covevinees —aurennes 12
12 [XXIY TYY N TY -oo'-.fc. 16
= esescicn 2‘

32'.0.0... 9

2‘0:.-...-.. == sesccvee 12

8 XY X T YTV

32 ®esesoners

16 ciiieinies = ceeienes 18
12 vsssevvese "™ sevcecrne 24
"= esseedes a6
U.eeiee. 16
—reseeee 24
8.0.0..0'00 = ssasvese 48
16 . icieeee 36
s "™ cecssvee 40
—veeeenes T2
1240000000 64
= esasscece 96

Buvdivieir B erenens 144

These \lee.els are to be toothed,
so that any of them will work well
with any of the other. If your Cor-
respondent will give this a trial, I
think he mmay safely compare itto the
kaleidoscope for variety, if he varies
the radius and eccentricity also,
through all the varieties ta be ob-
tained by that means, ‘

I am, Sir,
Yours respectfully,
H. Franreran.

8 esneoscanse

a 00,0000
16.00ceeee

12 ciiien = enaerees

16 coveanenes
12 covienne
B iiesennene
12 ioeianennn

c?
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MR. CHEVERTON’S NEW GAS
‘POWER-ENGINE.

(To the Editor of the Mechanics’ Mugazine.)

[ CONTINUED FROM PAGE 9.]

Safety of the Engine.

2. The second particular under
this head refers to the liability of
tlie engine to explode. It will be

roper to view this part of the sub-
ject in_connexion with the steam-
engine, not only because it will
enable us to form a correct estimate
of the comparative liability. of the
two engines to ¢xplode, but it will
afford a preparatory insight into the
nature op thé securities which ought
to be adopted, and impress the ne-
cessity of resorting to other means
for protection thinwhathave hitherto
been employed. . .

Nothing would be more simple,
or more removéd from casually, than
the prevention-of explosion, pro-
vided dependence could be placed on
the original strength of vessels con-
tinuing always the same; boilers

could ihen be made equally free *

from danger, whetlier dontaining
high or low pressure steam, and the
safety-valve weuld become in realitz
whatits vame importa.. Naw, thaug
it is so obvious that this proviso is,
ib most cases, inadinissible, yet some
vague idea to the coutrary must be
entertained, or the unlimited confi-
dence rested on that. contrivance is
altogether unaccountalde. The name
may have misled—it is properly a
regulation-valve ; that is its direct
and necessary effect, but safety is
ouly an incidental and contingent
result. A standard of strength is set
up, and the safety-valve effectually
- regulates the maximun force of the
_steam to that point. lLeft to itself,
it is an infallible check to the further
incrense of its strength, but it has
no relation to the decreasing strength
of the boiler. It is assuined or kuped

that the latter will not descend to the

The standard of strength

same poiut.
but the diminu-

coatinues constant,

-~ 4
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tion may go on till they theet for
any thing in this contrivance to pre~
vent it; hence safety ultimately de-
pends on a variety of considerations,
and too often on that of expense.
It frequently happens that this ob-
servation accompanies the account of
the bursting of a steam-boiler, that-
another was being constructed at
the time.—What has been said
egually aptplies to Mr. Perkins's con-
trivance of a butsting globe, and to’
the fusible plug. ‘'Fhey are alike
rugatory with the safety-valve, - in
respect to the particular adverted
to. They have their uses, and
most important ones, to which it is
not denied that they are fully ade-
quate, but they have a reference only
to the force of expansion, and not
to the capability of resistance. This
is slowly but constantly being un-
dermined, and in danger of being
rapidly reduced. There is a fear of-
deposits causing the metal to btrw-—-
of inattention to the water-line oo~
casioning the iron to be heated to’
the degree required for the produc:
tion of hydrogen gus, and to the in+
flammation of which must doubtless
be attributed the more treinendous:
explosions—those are the huzards.
There is a certain and unceasing
erosion of the metal by the action
of the fire, and an increasingly de-
structive effect on the cohesive goree
of what remains ; but, above all,
there is the mischief arising from
the unequal expansion of the metnl
on its opposite sides, occasioned by
one having the temperature of the
water and the other being exposed
to the most intense heat. \Vhat can,
be exgeéted from a difference of
many hundred degrees® betweeu the
temperature of the two surfuces of
a boiler made of thick and fraugille
metal, but that the inside wi

rent in numberless minute fissures,
a few of which, taking the lead, wiil
terminate in a fracture. Even in
the case of thinner and tougher
metal, the %rrain must be strained or
ruptured afresh with every lighting

_of the fire. In vain do we, to fly

*® This ay be allowed without saps
posing the boiler to be at a heat-at all
approaching that of the fire,
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other eyils, seek for security in thick-.
ness of metal for the difference of
temperature, and the resulting mis-
chief is thereby augmented. Hence
the reason why: the large and thick
evaporating-pans so often crack,’
though open, and consequently sub-
ject to no pressure but what arises
from the weight of the substances
which they contain : the effect is
generally ascribed, I believe, to this
last and certainly inadequate cause.
Hence, also, the great difficulties
which Mr. Perkins has had to en-
counter in respect to his generator:
be sought for strength in substance,
and was foiled ; he has found it, I
believe, in thinner metal, but of
great tenacity. His best security,

owever, is in his peculiar and ad-
mirable method ofproducing steam,
by which the bursting of the gene-
rator bas no other consequence than
inconvenjence and expense. The
subtle a.genc{ of caloric is probably
exercised with deteriorating effect on
the strength of metals, in other ways
than those with which we are ac-

uainted. Where there is accumu-
?nion, difficulty of transmission, and
pmximit{ of very differeat inten-
sitdes, other effects than what me.
chanjcally arise from unequal expan-
sion, and having some analogy to or
conuexion with electricity, may well
be conceired from such a state of
things; and cerwin it is that agent is
develo

Now all these jnconveniences and
sources of danger ure avoided in the
new engine—no intense heat is re-

jred ; and, what is of equal im-

rtance, no intense heat is imme-

iately applied. Caloric is impurted
through a médinm, and though in a
diffused form, the alundant store
which is every where present, the
facility of communicativn, and the
extensive surface of the generator,
are circumstances which more than
make up for its want of concen-
tration, by the celerity with which
the reqmired quantity is afforded.
Oa the other hand, it is very pro-
bable that sources of danger peculiar
to the case will have to be encoun-
tered, but happily they are of a mure
wmanageable character. They arise
from the chenjeal action of the gas

2.

or liquid on the vessels, and by che- -
mical means it may be counteracted ; -
at least there is a wide field open for
the attempt : but, from the agency
of electricity may probably bederived
the most efficient aid. The admi-
rably ingenious wethod devised by
Sir H. Davy, for the protection of
the capper sheathing of ships’ bot-
toms from the corrosive action of.
sea water, muy Kerhaps be emplo?'ed
in this case with the most coplets
success. I am not aware whether
this application of that most efficient
and beautifully simple contrivance
has attracted his attention. It will,
however, be assumed that no liquid,
metal, composition of metal, che-
mical or electrical means can be
found, through the use of which
a slow detcriorating effect on the
strength of the vessels can be avoided,
Should it be otherwise, still it woyld
be proper to adopt the precautions
which will now be proposed.

What is the nature of & safety~
valve? Itisa weak placein p vesscl,
which, first giviog way, prevents an
entire explosion y the permission
of 8 partial one, and this being of
trifling extent, it is accompanied
with no bad consequences. How
obvious, then, that it ought not to
continue of the same strength if the
vessel does not: tp say the lesst,
the decrease should be proportional,
Instead, therefore, of enabling tha
weak place to oppose, under every
circumstance, precisely the same re.
sistance, by the invariable pressure
of a weight, it ought to make an in+
tegrant part of the vessel, and be
alike subject to all the casualties or
incrensing operations which affect
its strength.  Hence this safety vent
(as 1 shall take the liberty of calling
it) will not possess a regulating cha-
racter. The two purposes are in-
eompatible in one contrivance, and
should be acconplished by separate
means. In the steam-engine, the
steelyard (or safety) valve should be
retained, both'as a convenient mode
of equalizing the intensity of force,
and as an immediate check on that
sdurce of danger; but in the gas- |
engine it is inadmissible. "The regn.’
Iation of the intensity of force mus:
and can be idcntiﬂe&y with the regu-
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lation of the production of power.®
The contrivance for security being
thus divested of its embarrassing du-
plex character, the proportion be-
tween its capability of resistance
and that of the vessel, may be very
different in the case of the safety-
vent, from what has obtained with
the safety-valve. In the latter case,
the proportion is at first between 10
and 20 to 1 in favour of the vessel.
This is to cover, at a venture, all
subsequentreductions of itsstrength.
The resistance of the valve continu-
ing at unity, the ratio, or measure
of safety, is always lessening, conse-
quentls the vessel becomes more and
more dangerous the longer it is in
use ; and without giving any indica-
tion of its progress, it gradually ap-
proaches to the verge of an explo-
sion. But with a safety-vent, the
progortion may, with propriety, be
as 2 to 1,4 for it will never be less
than it wps at first. Ihave said that,
in order to ensure this result, there
should be at least a Y‘mponioual de-
crease in regard to the vessel and its
safety-vent, of their respective capa-
bilities of resistance. It would be
better, however, 8o to provide, that
the diminution should proceed by
equal decrements; consequently the
vessel will become more and more
safe the lontger it is in use—that is,
the ratio of their strengths will in-
crease in favour of the vessel. This
is of easy contrivance, in respect to
the generator. It is only to make
one of the tabes of half the strength
of the other. Suppose it to be capa-
ble of resisting, at first, a pressure
e«gml to 500 atmospheres, all the
others 1000 atmospheres, and the
usual working pressure to be equal

* In the steam- engine there is a three-
fold regulation, of the production of

wer by Mr. Murray’s damper, of the

ntcusity of force by the steelyard-valve,

and of its admittance to the resistance
by the throttle-valve. With a safety-
vent the jinvention would be more com-
plete ;every operation would thea have
its check.

1 It is scarcely necessary to remark,
that thia is not the proportion between
the strength of the vessel nud the work-
ing pressure, as in the case of the safety-

ve,

. MR, CHEVERTON’S NEW GAS POWER-ENGINE.

to 100 atmospheres.. The ogiginal
proportion between the weak place
and the veasel is as 2 to 1; butat the
time of its giving way under the or-
dinary elastic force of the gas, it will
beas6tol. Allow of an occasional
increase of power to double the usual
amount, and if a rupture then takes
place, the proportion will beas 3j to
1. Thus, instead of making the dif-
ference so very great, when every
thing isnew and trustworthy, I would
propose that it should be inconsider-
able at first, and_be made to increase
with the frailty of the vessel. These
proportions will be thought greater
than need be, if the definitive nature
(it may be said, the infallible cha-
racter) of the security is considered,
as also the peculigr construction of
the generator. For as to this last
respect, if, by some unaccountable
negligence, thee should be defects
in the tubes, so considerable that
some of them should happen to be
weaker than the safety-vent, the
weakest would go first, and answer
the same purpose. To secure a cer-
tainty as to the ratio, it should be a
peremptory rule, that there shall be
an entire set of new tubes, in case of
the safety-vent being bunst, whether
in consequence of a gradual dete-
rioration, or of an accidental increase
of force. It may be thus ruled in
case of the rupture of a faulty tube,
but there is not the same necessity.
From what has been said, it will
be seen that, by this contrivance,
every possible source of danger s
met and obviated, so far as the ge-
nerdtor is concerned; and which ves-
sel, it will be remembered, is the
only one which requires to be made
thin, or which is peculiarly exposed
to injury. The others should be made
s0 immensely strong, as to excite no
greater apprehension of their giving
way, than is now entertained in re-
gard to the cylinder of the steam-
engine. IfMr. Perkins has succeeded
in compressing water with a force
equal to the pressure of 2000 atmo-
spheres, they may, before being put
into use, be proved up to that point,
which would exceed by twenty times
the resistance which they would have
to exert. ‘The utility of this proof
would be to detect flaws, and to try



MEASURING THE COIC‘I'IN'I'U' OF CYLINDRICAL VESSELS.

ge;n ightness of the joints, rather
sels. 1 havein another place admit-
ted the pussibility of the cobesive
force of tﬁ’ck metal being gradually
destroyed by the gas or vapour®; of
the liquid employed. Not to be
wholly without a’ warning on thi
head, I would propose, that two
plates, of the same metal as the

gasometer, having the sume area of -

resistance, but of only half its thick-
ness, should be securely joined to-
ether, with an inte between
em of one-sixteenth of an inch.
This space shonld communicate by a
very small aperture with the gene-
rator or gasometer, and be loosely
packed with some absorbent sub-
stance, on which the liquidemployed
has no effect. The plates being ex-
posed to the temperature of the at-
mosphere, the - packing would be
kept constantly moist with the li-
uid, thus sufficiently eubjecting
them to its deteriorating action; at
the same time, alternate condensa-
tion'and evolution of gas could be
effected to so little amount, and
" would proceed so tardily, as to occa-
sion no hurtful influence on the ope-
rations of the engine. This safety
contrivance would, of cowrse, ex-
plode before the gasometer, and in
quite a harmless manner. The effect
would be similar to the bursting of
a cannon by the freezing of water
coufined in its hore, or like the rup-
ture of Mr. Perkins’s generatar. It
would not be proper to give it a tubu-
lar forin in this instance; for though
made equal to the strength of the
gasometer, the- greater thinness of
metal would occasion its deteriora-
tion to proceed with too great rela-
tive rapidity. This sort of safety-
vent may be placed at the bottom of
the alternator, and made to commu-
nicate with the generator hy one of

fts tabes, lengthened for-that pur-

* By this word, | mcan that state of
en?gnc comminution which, without
rendering particles iuvisible, enables
them trausitorily 1o float in any atmo-
sphere. It would be well if the term
wan restricted to its popular meaning,
and used in this scuse in chewmistry,
otherwise we have a plienomenon with-
out a name.

e éntirp strength of the ves-

23
pose. The packing would be dfs-

used with heing always ful
5 the liquh{, alngoullﬁgbe 'sul!jécw}
to a trial yet inore severe,

1 am, Sir,
Your obedient servant,
Bens. CHEVERTON.
Kingsdown, Bristol, '

(7o be continued.)
i —

MEASURING THE CONTENTS OF
CYLINDRICAL VESSELS.

Sir,—I perceive I have been antici-
patedi)y . T. R. (a Blue), page 351,
vol. v., respecting the measurement of
cylindrical vessels ; but, though he has
given the fractional multiplier required,
he has not given the method of finding
it; neither has he given the divisor by
which the same result: may be obtained
as by the multiplier. Under these cir-
cumstances, Sir, I leave’it to your
judgment whether it may not be proper
to insert my communication.

I am, Sir,
Your very obedient ¢ervant, -
T. S—+, Jun.

b 'l’llxe vllowing is the method adopted
y T.S.: .

If the radius of a circle be ,5, and
the circumference 3,1416, then 3,1416
x ,9 X ,5 =,7854, which is the multi-
plier for finding the superficial content
of a circle in square inches.

Then, as the imperial gallon con-
tains 277,274 cuble inches, ,7854 +
277,274 = ,00283257716, + .the multi-
{leier sought ; ,002832, however, will

sufficiently accurate for all practical
purposes. . .

Now, supposiog we take the same
example as that cited by your Corre-
spopdent, then, according to the rule

iven by him, 21,5 x 21,5 x 76,25 x
,002832=9Y,818265 =9Y gallons, 3 ts.
0 pint, 2gills, ,184 + imperial measure,
which is equal to 119 gallons, 3 quarts,
0 piut, 2gills, 83 of the old measure,

the iwmperial being one_fifth larger.

There is another metbod, adds T. 8.,
by which the contents of cylindrical
vessels in imperial gallous may be
ascertained, which is, by finding a
divisor which will give thesame result,
aud with equal facility. It is thus
obtained : 277,274 +-,7854=353,036+ .
Then 21,5 x 21,5 x 76,25 = 35246,5625
+353,036 = 99 galluws, 3 quarts, 0 piut,
2gills+. - PR
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HORIZONTAL WINDMILL, FOR PUMPING WATER.



SMORIZONTAL WINPMILY, YOR PUMBING WATER.

vt . ) . ety

“Sir,—This Mill was erected in the
south of Scotland, about the year
1810, for pumping water off a low
piece of ground, which in rainy wea-
ther was mostly covered wiil. water,
and bajng a comsiderable distance
from any house, it was so constructed
that it would act itzelf, with the ex-
ception of a person giving it oil daily.

Deteription.
- Fig. | represents an elevation of the
milly fig. 2 a grownd plan.

AAAAA, wood framing, bound toge-
ther at the cormers with iron knees,
made fast to the stone-work.

BBBH, arms fised to the shaft with
fron flanches; at their extremities, are
bushes to receive the wings.

C, two wheels, for conreylng the mao-
tion to the cranks.

D, a large vane, to turn rouud with
the wind ; it ismade fust t0 an irou shaft,
and at the bottow of the shaft is a bevel
wheel, which only turos when the
wind changes, slong with the vane,

The wing F heing set fair to the wind,
is earried round along with the other
three ; and by ghe time it arrives at G,
goes edgeway st it : the wings turn
half round their axis for once of the shaft.
‘Fhis 1notion is derived from the pinion,
AhhA, working into the wheel E.

The wings are composed of a number
of thin pieces of deal, turning upou ceh-
tres (the same as windew-blinds), which
open and shut by a rod passing through
the centre of the wing gudguon. This
rod is moved up and down by a piecs of
wood, 1, floating in the water to be
pumped ; when the water s all raised,
it falls to the bottom, and pulls down the
lever, K, lifts the sliding-box, L, whiech
the rod is fixed to, and so opens the
shutter, when the mill will stop.

From whatever point the wihd blows,
the vane will always turn the wings fair
for it, and the shutter will alwuys shut
wheu there is water to pump.

This mill answered the purpose
that it was erected for, and seldom
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rwent wrong; though exposed to all
weathers, and raised a d:;l of water.

Mills made on this principle would
be very serviceable 1n many situa-
tions, where other powers cunnot be
bad without considerable éxpense. -

1 remain, Sir,
Yours respectfully, .
J. GLADSTONE.
Leman-strees. .

———
NEW GUN-CARRIAGE TRUCK.

Sin,—The new discoveries ‘conti-
nually making for destroying the
buman race, although coutrary to
the dictates of humanity, are no less
sanctioned by self-preservatidii, by
enabling us more effectually to de-
feat our enemies. The following
sketches and descriptions inserted in
your scientific Magazine, may tend
to effect the above purpose.
simple method (although long in de-
tail) three shot in lieu of two can be
discharged in a g.iven time, the power
of resistance is increased one-third ;
and this, I think, mnay be effected
by a temporary fifth gun-carriage
truck, applicd transversely to guns,
more particularly on board of ship.

The present mode of training
“heavy guns to any object, is not only
laborious,- but extremely unsteady

- and nnoertnin,-—draﬁ’ging the gun
- by tackle-falls, and the jerking aid
- of haadspikes and iron crow-bars,
.to the great injury of the deck;
the hooking, unhooking, and over-
hauling these tackle-falls, greatly re-
tard the operation of firing, and
make it diflicult to take a correct
aium, unless at.close quarters, which
.the French do not like, and, if pos-
- sible, endeavour to avoid.
. The weather guage hus its advan-
tages as well as its disadvantages; the
forner, in Keeping clear of smoke,
and consequently enabling you more
easily to distinguish your enemy;
the fatter, in not at all times ena-
bling you to open your lower deck
orts. .

‘T'he lee gnuge has its disadvan-
tages, as hefore cited, and also in
‘renderiny it more laborious, and con-
sequently requiring more hands oc-

*cusionally to work the' guns, against

fbya

WEW GUN-CARRIAGE TRUCK.

hill, if I may so term it, the shi
over to the other side. It

is here where the transverse truck,

wmt?:l.l propose, would be chiefly

" To have the decks as clear as

. gosaible, in time of action, of all

isposable paraphernalia, and the
training of the guns made easy, and
nearly as possible with perfect se-
curity, if to be accomplished by
simple means, is certainly very de-
sirable—the trial is worth the very
trifling expense. One good precise
aim, with increased celerity, is worth
twenty random shots on the old
plan. ‘

I am, Sir,
Your humble servant,
G. M. H—n, R.N.

e

)
B ¢ B
Deseription,

Fig. 1. D is a crow-bar, always placed
to each guu, such bar being made to vary
but little from its present form in wee,
excepting being made perfectly circujar
on that part where the truck, E, is to
ship ou and traverse, with ashowlder to
keep it in place, and a linch-pin-on the
other side; the fornr of the bar.being

‘sach as tn ship aud -wnship the trwck

at pleasure; the bar may be applied %o
any of the usual purposes required. To
lift the after gun-carriage trucks half an

-inch from off the deck, plaee the claw of

your bar underneatf che centre of the
axle; the truck, D, then beowes the

Jever poim, aud the sharter you can

make yowr falcram from the weight you



MODEL OF A WiitdMILi, WANTED.

desire 0 rilse,'The grcdfer yow lever
power. 'The pressure (1 should think)
of twg mién'o: thid lever wikt it the tvo
after-trucks ciéan off the deck, and bring
the whole weight of the after-part of the

n oh the transverse track, D—the
gun fs then nearly on & pivot; have a
short hook-rope on each side of the ex-
treme after- part of the gun-carriage, and
two or ‘thre men could train the gan
steadily and truly to the object required.
When obtained, remove your lever in-
stantly, ‘as the gan is then on its proper
trucks for the recoil ; with this you need
not the jerking training of handspikes,
and tackle-fall purchasc, which in hook-
ing, unhookiug, and overhauling, takes
time, and is greatly in the way, in the
hurry apd bustle of action,

*pm——

ANoTHER METHOD.—Fig. 2. AA re-
present the after-axle of, a gun-car-
riage ; BB, the two trucks 3 and C, the
transverse trucd, half an ioch clear of
the deck ; form a dovetail groove in the
after-part of the axle, leaving a ledge on
the apper part of it ; then have an ivon
piece fprmed,.-with a projecting asle
from its Jower exsremity, fur the truck ;
this irou piece fitting iuto the dovetail
groove of the axle, 30 as to slide freely
withiu the axle groove, leaving a space
(as shown by the dark space in the axle)
clear between the upper ledge of the
axle, and the upper part of the sliding
transverse truck iron piece, as in this
space (shown by the shading of it) you
ship your crow-bar, or handspike lever,
by which pressure you force down the
transverse truck, and raise the after-
part of the guu-carringe, and thus, as
in the mode of fig. 1, nentralize the two
sfter-trucks. With this lever you have a
powerfal force iu aiding the tralnivg, in
addition to the hook-ropes; for at the
same time that the .men retain the
pressare on.-the lever, they can add their
force to traiuing, without fuar of dis-
placing the lever, if the upper part of
the groove in the azle be made sudl-
cieutly deep, and the sliding-iron made
- tor project beyond the surfuce of the axle,
with & cular projection from its
' upperend, thas |}, for the lever-power
* torest in; and with so long a lever as
- thectow-bar will form, from the extreme
ead of she gun, I think the power would

o7

be suliciemtlygreat for tratuiog;- that it

would not even .require the sids hootk-

ropestobeuved. - - - -
Another method may be” applied Iu-

stead of the groove, as fu tig. 2, by

means of an iron bar, as in fig. 3, ap-

plied at pleasure, bolted through at each

extreme end of the after-part of the

cheek of the gun-carriage ; in the centre

pary of this bar (it being made of a

greater substance in the centre) have a

square orifice cut through, and a piece

of iron et S

a proje

for the

project

part of

off an

and w

form a

carriag

reating

of you

duce t

depres

raising

chiner

cessar!

truck 1

keep it

fected,

with :

be so

deck

For the iron eve-bolt afixed to the
centre of the after-axle, for heoking on
a tackle for running in the gan, when
necessary, may be substitnted a span-
rope, with au iron gromamet, '

il

MODEL OF A WINDMILL WANTRED,

Sir,—I have £
(one strong mx:
much wish to w
(Neo. 113, vol v
tionable, on ac
mill being in a-
wish to be able
arins, leaving o1
shaft standing, _ vw, . v wn-
lingly preseut a guinca to any me-
chanic who would produce e a
model which shull auswer oy pur-
. 'The mill is now in. a Yo t in
the roof, with R. H."s perpendicalar

A )
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Ahaft Battackied to it, but my inge-
Juity cap ges no further.
In;,mnin, Sir, full )
ours respectfully,
P

——

INCREASE OF HEAT IN DESCENDING
INTO THE EARTH.

: The increase of temperature in
.coal mines in proportion to their
depth, is a fact familiar to every
person who has had occasion to fre-
quent them. The cause of this has
been the subject of much specula-
tion ; one class of writers ascribin
it to the existence of some grea
source of heut in the interior of the
carth ; and another to the decompo-
sition of pyrites, which abounds in
coal and the accompanying strata,
and which is known to produce, when
d‘ecomposed,acmal combustion. The
following explanation of the pheno-
menon, given by Mr. Matthew Mil-
lar in the Memnoirs of the Wernerian
Natural History, appears to us, how-
ever, a great deal more simple and
satisfactory : —

¢ In every mine, with the excep-
tion of a few, which are level-free,
the ventilation is carried on by
causing the air at the surface to de-
scend, and traverse the works, and
then ascend. Now, it is evident, that
if a portion of air from the surface
be carried down to the bottom of the
mine, it will be condensed in pro-,
‘portion to the depth of the miune,
and, in eonsequence of this con-
densation, will become heated, and
the degree of heat will of course be
in proportion to the depth of the
wine. Theair thus heated traverses
the works, and imparts its heat to
the strata; it then ascends, and is
succeeded by a fresh portion of air
from the surface, which in the same
way becomes heated, anil imparts its
heat to the strata, aud they, in tura,
communicate it all aronnd. Thus,
.in along course of working in a dee
‘mine, the airat the bottom is hcaze(E
.and also the rocks to a considerable
depth ; and when the working ceascs,
‘the mine takes a long time to lose i3

temperature; and this is found tohe
the case particulagly when the mine

- CAUTCHOUC.MOULDS. .

_becomes. full of water, ths water
being found at first of a high tempe-
rature, and gradually to lose its heat,
which is jn consequence of the strata
imparting theirs to the water; and
as soon as they have given oyt all
their heat, the water indicates the
mean temperature nearly of the
place. ..

““ The reverse takes place in an
old mine when reworked; in that
.case, the temperature rises gradually
as the working coutinues : and in
those mines which are not worked
but in which the ventilation still

oes on, I believe it will be found
that they do not lose more of their
temperature than can be placed to
the dbstraction of the other causcs
of heat in working mines, such as
that produced by the men and the
lights.

** The exact quantity of heat given
out by air in proportion to its con-
densation, it is difficult to ascertain ;
but every day’s experience proves it
to be very considerable ; and,. I be-
lieve, this, added to the other ohvious
sources of heat in mines in a state
of working, will be found sufficient
to account for their high tempera.
ture.” '

'

- CAUTCHOUC MOULDS.

Sir,~Cautchoucis said tohe elastic,
strong, and adhesive on the surfuces }
the water passes through it slowly,
and it will keep in the state Lere de-
scribed for several months. ‘These
prorerties show that it is particularly
well adapted for enclosing any flat
piece of work that is to be cast in -
glaster of Paris or other cement.

cutting the cautchone into skips
of various sizes, it would thus serve
as a permanent wrapper, and be an
improvement, I conceive, upon the
method now in general use, of bat.
tering out a lump of clay to the size
required, whieh operation is, from
obvious reasons, obliged to be re-
peated almost every tiine a inould is
cast,

I am, Sir,
Yours respectfully, }
T—=T— .
Terra Inepzni_m. ’ )



HOW 20 ASCRATAIN THE BHAPE OF TRRTH IN WHNELS,

HOW TO ASCRRTAIN THE BHAPE OF
TEETH IN WHARRLS,

Srr,—If the following method of
agcertaining the exact shape of teeth
in wheels, either for mill-work or
clock-work, should be thought use-
ful, your insertion of the same in
the Mechanics’ Magazine will oblige
the undersigned, who has proved it
of advantage in mill-work. It may

ibly be nothing new to many,
it, being so to myself, I was willing
to forward it, believing there way
be some who do not know so good a
method. : ’
1 am, Sir,

_Yours most respectfully,
: Wi, SauxpERS.
_Shilliogfotd, Oxon.

For two wheels, say a spur-wheel of
eight feet, and a nut 20 inches dia-
meter $hough it matters not of what
diameter), take a piece of three:quar-
ters board, sufficient for four or five
cogs. In the case of the nut fix a
bit of wire for a centre, then make
a cuckold with three nails drove
through a piece of board, and, hav-
ing made a hole for the centre in &
beneh or on a plank, lay it down,
and fix the cuckold so.as to describe
the pitch-line on the board when
moved forward ; .it should then be
worked off true to line and square
with the plane, and, when that is
done, it should be ‘put down again,
and a piece of tin tacked on to
extend beyond the pitch-line rather
mor= than it is intended the cogs
shall exceed it in length. Turn it
again, and strike the piich-line on.
the tin ; then provide for the spur-
wheel in the same way. When both
are done, take the pieces of tin off’
carefully, that they may be put down
exactly in the samne places when
wanted. Now place the two ceutres

or wheels on the bench, or on a plank, -

so that the pitch-lines shull come
nearly in contact. T conmect these;
taketwo stripsof thintin, eight or ten
inches long, and rather less thdn half
the thickness of the heard in width,.
wd nail them on the edgea of the

20 .

board, that is; one end of the strip .
to the nut, endl the same strip to the'
spur-wheel, while the other strip is -
reversed. When that is properly
done, both wheels will move either
way correctly. Now tack on the nut
the piece of tin thatawas taken off,
and fix the cuckold on the spur-
wheel, s0 that the point may be just'
in pitch-line when exactly straight
between the two centres. Next move
the wheels forward and press the
cuckold slightly, and it will describe
the shn})e of the nut-cog on the out-
side of the pitch-line on the tin.

. That done, fix the cuckold on the

nut, and let the point be placed at

* the end of the nut-cog in the shape-

line last struck : take up the tin
from the nut, and be sure not to
disturb the cuckold, and put down

* the tin belonging to the spur-wheel,

Now move again, pressing on the:
cuckold, and it will describe the:
shape of the spur-cog on the inside.
of thepitch-line ; then take np the.
cuckold, and move the wheels till-
the point where the last shape-linein.
tersected the pitch-line on the spur.
wheel, which 13 exactly between the
two centres.. After this fix the
cuckold to the nut with the point.
{ust at the intersection of the pitch-
ine, then move it, and it will de-
scribe the shape of the spur-cog on
the outside of the pitch-line. Next.
fix the cuckold on the spur-wheel,
with the point at the end of the
spur-8¢ in the said shape-line, then
take up the tin from the spur-wheel,
and put down the tin again on the
nut; now move it, and it will de-.
scribe the shape of the nut-cog inside:
of the pitch-line. :

N.B. In striking the pitch-lines,
allow for the thickness of the two
stripsof tin which connect the wheels.
As the back part of the cogs may he
the same as the front, and are ensily -
taken off the tin with a pair of com-
passes, there is no need o? arepetition
for the back part. The advantage
to be gained by this method, is, that
more cogs are at work at the same
time, and they will work deeper than
sothe othet ways; indeed, an inch
and o baif will work an. inch
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and & hadf deep, - and be loft fall of
wood, as it is common to express i,
at the pitch-line.

- J

BREPARING COLOUAS.

- Str—Huving more than onceseen
in yomr valuable Publication (of
which 1 am a eonstant reader), the
nature and brilliaacy of Colours ad-
verted to, and having some little ex-

ienee on the subject, I feel in.
ced to attempt to communicate,
with your permission, some of the
fruits of that experience. And, Sir,
first, et me say, that William Gal-
ward, yourcorrespondent, is perfectly
correct, in the importance he ascribes
to the colours be::i perfectly levi-
gated, and used with size instead of
ﬂ-mter, which not only destroys
beauty, but even turns sqme
almost to blackness. The mdde,
however, which he recommends for
washing the colours, I do not agree
with. The manner of washing I
would recommend is this :—First,
the matter intended to be brought
by this operation to an impalpable
fineness, must be well levigated ; or,
if it be a body of a chalky texture,
as the ochres, it must be broken to a
ross powder by pounding. Let it
en be put inte a deep bason of veelﬁ
clean water, alinost full, and w
atirved ahout therein. After it has
rvested till the grosser parts sink to
the bottom, let the water, together
with the finer parts yet suspended
in it, he poured off into another
bason of the same kind, and suffered
to stand at rest till the powder has
totally subsided, and left the water
clear. Let as much of this water as
can, without disturbing the sediment,
be then poured back into the first
bason, and let the stirring and de-
cantation, 8. be repeated as before,
and as often as may be necessary
to se all the powder that is of
sufficient fineness. The remaining
v part inay be then again
ground, and the same treatment re-
Bnted, till all the powder or matter
obtained in the state required. In
some cases the operation has to be
tod several times, before the
our can be rendered so perfoctly

. PREPARING emtu-—oavnw BANTHQUAKRS. -

fine as is * hee ;s but
when it :is %&eum; giHenty
may be redaced to the mostimpalpa~
ble powders with the greatest ease,
even though, like vermilion, they be
of the most obdurute textute.
ochres also, or any such hodies of &
chalky or clayey texture as grow soft
in water, may be freed from gritty
impurities, and rendered of the high-
est degree of fineness even without
any previous g-rinding ) -

Al colours which are thought
to have any mineral intermixture,
should be washed several times, that
all the injurious particles may he re-
moved. Where small quantities are
wanted to be levigated, as for artists,
the small glass mullers, with a thiek
sheet of glass, which are mude for
that purpose, and to be had at the
colour-shops for artists, are most
proper.

I am, Sir,

Your obedient servant,
J. Austin.
Hackney-road. Lo

P.S. Ishould be glad to inquire,
through the medinm of yvour work,
whether any of your intelligent .
readers can inform me of the ingre-
dients used in the making of ear-
mine, and the quaatity of each ne-
cessary? I shall be glad to return
the favour if I can.

——

CAUSE OF EARTHQUAKES.

Dr. Young considers en Earth<
quake to he analogous to a vibration
of theair. M. Gay-Lussac approves
of this stmilitude, and illustrates i¢
in the following manner :— ‘

¢ The astonishing considerations,*
he says, ““ in this great and terrible
phenemenon are, the immense ex-
teat to which it is felt, the ravages
it produces, and the potency of the
cause to which it must be attributed.
But sufficient attention has not been
paid to the ease with which all the
Rﬁdu of a selid muss are agitated,

e shock produced by the Lead of

apin at one end of a | s
‘ il .

esusos & vibration



ELEGERICITY AND MAGNEFIAM.

fibres, ;and is, distigetly transmitted
to an attentive ear at the other end.
The motion of a carriage on the
pavement sbakes vast cdifices, and
comannicates itself through consi-
deruble masses, -as in the deep quar-
ries under Paris. Is it, therefore,
s astopishing, that a violent coin-
motion in the howels of the earth
should. make it tremble in a radius
of many hundreds of leagues? In
conformity with the law of the trans-
mission of motion in elastic bodies,
the extreme stratum, finding no
other strata to which to transmit its
motion, makes an effort to detach
itself from the agitated mass, in the
same manner as in a row of billiard
balls, the first of which is struck in
the direction of contact, the last
alone detaches jtself und receives the
motion,. This js the idea I have
formed of the effects of earthquakes
on the surface of the globe; and I
should explain their great diversity,
by also taking into considerativn,
with M. de Humboldt, the nature of
the soil and the solutlons of conti-
nuity which it may contain. In a
word, earthquakes are only the pro-
pagativa of a commotion through
the wass of the earth, and are so
far fromn depending on subterranean
cavities, that their extent would be
greater in proportion as the earth
_was more homogeneous.”

————
.
ELECTRICITY AND MAGNETISM.

Sir—YourCorrespondent H.R.W.
says, Ke dhould be obliged to any of
your scientific Correspondents, if they
could inform hin whetheritis possible
ta communicate magnetisin to a piece
of steel wire, by means of a large
electrical battery, without making
mse of a helix. In answer to yoar
Corsesponslent H. R. W, I have only
to recommecud hiin to adhere to his
second method, aud he will: be sure
of success. 1 have repeatedly per-
formed the experiment, aond always
succeeded in rendering the pieces of
steel maguoetic, though not so pow~
esful as wlien I inade of use of the

helix.. . ]
H. R. V. need nat hermetically
seal the glass tuba ;it is enly labour
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without ndvantage: a glass tube,
open at both ends, and surrounded
by a helix, will be sure to answer
his purpose. H. R. W. wishes fora -
theory of the experiment; I must,
therefore, refer him to Mr. Barlow’s
Essay on Magnetic Attraction, pub-
lished by Taylor, of Holborn ; or to
the Annals of Philosophy, where he
will find Dr. Woollaston’s theo‘v
fully explained. I hope H.R. W,
will keep his promise, by sending
you his list of experiments, illus-
trative of the general principles of
electricity ; and trust you will give
them early insertion, for the general
benefit of such of your readers as
may be fond of this interesting
science. . .
I remain, Sir,
Your obedient servant,

A Conpucron,

——

P.8.—G. M. H—n wishes for a
receipt for Varnishing Ribbon : that,
Sir, 13 a secret known only to the
mathematical instrument-makers. 1
should, therefore, recommend him
to apﬁly to them, who, no doubt,
with the offer of a good reward, may
be induced to impart the secret.

W. D. requests to know from Gal- -
vanus, what is the method he uaes
for Coating his Electrical Jars with .
Tinfoil? and also, whether it is ma-
térial what sort of Varnish should be
used for the ribbon ?

Anotler Correspondent, who *“ was
much chmdwith the inquiry of Ju-
nior, Number 110, and not less s0
with the prompt answer, by Mr.
Pickets, .in Nunber 85,” nnx who
has a machine of his own mounting,
requests ¢ Mr, Pickett, or auy other
Gentleman, to inform him what is
the m‘)er length and breadth of
the Cushion, in proportion to the
Ctylindu; also the Dbest. methad
of fixiug it to the frame of the
machine, 50 as to act with the most

effect.”

(e f o
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" HARMONY '61? THE SPHERES.

The following beautiful analogy
which obtains in the motion of the
planetary erbs, was, we helieve, first
noticed by Mr. J. Utting, in the
Philosophical Magazine, vol. 62,
No. 304. It is, at least, not gene-
rally known :—

If the mean orbicular motion of
each planet in its orbit, he multiplied
by the square root of its mean dis-"
tance fromn the sun, a product will
be ohtained common to all the-
planets : for instance, if the orbicular
motion in miles of each planet in
one sidereal day, be multiplied. by
tlie square root of its mean distance
from the sun, the product will bhe
15,634,588,170 miles, a constant
quantity for all the planets, gs the
mean velocity of the planets, multi-
plied by the square root of their re-
spective mean distance, is always a
conrstant quantity. ’

- The same analogy obtains in each
respective system of satellites; for,
if the velocity of a satellite be mul-
tiplied by the square root of its
mean distance from its primary, a.
constant product will also be pro-
duced in each respective system of
satellites ; and if this constant pro.
duct be multiplied by the square
root of the reciprocal of the sun’s
attractive power, and that of their
reipective primaries, the same result
will be.produced as that which ob- -
tains in the planetary motions, as
above. Thas a constant product, or
guantity, obtains in the motions of
the planets and their respective
systems of satellites, extending to
the whole planetary system, result-
ing from the periodic times and
mean distar.cea of the plancts, with
the periodic times and mean dis-
tauces of their satellites, compounded
with the attractive power of the sun,
as compared with that of the pri-
mary planets, around which each
respective system of satellites cir-
culates.

——

STEAM-ENGINE.
Sir,—Permit me to assure your Cor-
respordent, X—-x, that his idea of
- the objections to his improvement in the -

- CORRBAPONDENCE, BPE, -
- Steam. Engine (page 444, Nimber 140)°

e

fectly correct. . .
ie principle of the intended improve-
ment is similar to that described in a.
former number of your Magazine, by Mr.
Shattleworth ; and the same objections
will amly in both instances—that it
would be imposeible to ake the peri-
phery of the wheel, where the power is
applied to wory sieum-tight, for it must
entrner be in such close contact with the
suvface to which it is opposed, as to pre-
vent its moving at all, or else it would
permit such a quantity of steamn to escape .
as to render the engine of comparatively
no effect. Such, at least, is the opinion
of * Your constaut reader,

PauL Pry.

is

London, May 1, 1826.

NOTICES
TO

CORRESPONDENTS.

T. H., of Oxford-street, Reading, must
allude to some other Journal. ‘We have
no recollection of any such specification.

Tuvestigator eonjectures rightly. His
former communication never rexched us.

Communicatious received from—G. $.
—F.J.L.—J.8.—P. P.—Aurum—A. B.
—5{. F.—Q.8.—H. H. H—W. Dobeon—
S. W.—An Artizan—Wheelic~—Factor—
P.O.
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BLOW-PIPE.

. Sir,—I send you herewith a draw-
ing of a Blow-plfe, with a constaut
stream, which I have lately made
out of an old powder-flask and two
bladders, which is considerably
cheaper, quite as powerful, and
much more easily constructed than
the bellows blow-pipe.

Description.

A is the box to fix it to, and to rest
the arn upon.

B, the feeding bladder.
° C, the valve. The strings are best
fixed by putting a pea inside, and tying
it up with the bladder—they are to be
tied to the knees. There should be a
piece of wire, C, inserted to prevent the
side of the bladder from collapsing.

F, the receiver, with its valve,

G, a pipe leading to the bottom of the
box, to which the bladder, H, is tied.

I, the weight, with a wire passing
through the top of the box.

J, the moveable stage for the lamp.

K, an improved head for the jets.
This was made out of an old cock, and
will be found much more conveuient
than screwing them in, as they can be
changed in an instant; three jets of dif-
ferent sizes are quite sufficient. The
bladder was first tied on the top, at M,
and the weight to the end of that, but it
would not blow any thing nearly sp long
or so steady as it does when fixed near
the bottom of the small tallow lamp,
which I have found very uscful, as it is
merely & tin hoop, with a bottom sol-
dered within a quarter of an iuch of the
top, aud two pipes for the cottous, sol-
dercd on the bottom. When used, it is
only necessary to hold it over a caudle
for u few seconds, till the tallow in the
tubes melt; it will then supply itself, by
layiug pieces of tallow near the flame.
An oval flask answers hest, because it
does not take so much room between the
legs—I meau the part that is taken off to
make the valve, C. The holes in the
upper and lower valves were oue inch
diameter, aud there was a small picce of
lead rivetted to the leathers (but I should
think this is not necessaryj. The weight
is about three pounds ; but it is very easy
to press on the uob, if a sudden heat is
wanted. As a proof of the steadinezs of

HORSE-COLLARS, ETC.

the flame, 1 have just been spinniug
glass with it, by winding it on the eylin-
der of an electrical machine.

The first blow-pipe that I made
acted by condensed air: this was
very powerful, but it was almost
useless, on account of one hand
being engaged in regulating the
stop-cock. e next was a hydro-
pneumatic one: this was soon laid
aside, as it required nearly as much
exertion of the lungs to raise the co-
lumn of water, as it does to use the
common blow-pipe. The third was
a bellows blow-pipe : this acted ad-

‘mirably, and the only objection to

it is the expense (Accum’s price was
five guineas) ; and, after all, ifitis
not fixed upon a very firm support,
it is by no meaus a steady blow-pipe.
Y I am, Sir, .
owrs respectfully,
P G. {)AKIN.

———

HORSE COLLARS, ETC.

S1r,—In answer to the inquiry of
Equus, of High-street, Birmingham,
in No. 136 of your valuable Maga-
zine, for the best method of making
horse-collars, &c. as represented in
figs. Ist and 2nd, I beg to nake the
following observations :—

A breast-collar, as described in
fig. 2, when the horse is in motion,
is continually chafing across the
breast. 1have known a horse with
one day’s journey (harnels of. this
description having frequently come
within my observation) very much
galled, though there was a pad or
false collar underncath the breast-
collar, which, no doubt, greatly re-
lieved the animal. Harness of the
above description, for vehicles where
shafts are not required, may he tole-
rably easy.

1 woul({recommend Equus to have
harness as described in fig. 1, taking
especial care to have the collar
made to fit; then he and his horse
may travel comfortably, particularly
where Macadamizing is brought to
perfection.

1 am, Sir,

Your obedient servant,
AN'OPERATIVE.



NAVAL ARCHITECTURE.

NAVAL ARCHITECTURE.

(To ihe Editor of the Mechanics’ Magasine.) '

Sir,—The mechanics of this country
have reason to rejoice at the ogg;munity
your respectable Journal affords them
of commaunicating and receiving useful
knowled‘;e; and very great praise is due
to you, for your exertions in the conduct
of such a multifarious work ; the very
circumstance of its pages being open to
all opinions, takes from you the charge
of partiality, and makes each writer,
very properly, accountable to your readers
for the correctness of his opinions.

[am led to these observations from
the very extraordinary doctrines promul-
gated by ‘¢ Noah,” in a letter which re-
cently appeared in Number 131 and 134,
of the 5th vol. of your Magazine, on the
subject of Ship-building: his views on
the practice of the ark are primitive in-
deed, and such as I should think unwor-
thy of his namesake, the Patriarch of old.

Our contemporary scorns the trammels
of scieuce, and sets up his vessel by mere
empyricism ; calculations are totally dis-
regarded. {€ this thumbing system (for
it deserves no better name) were (o be
generally adopted, all hope of arriving
at ‘“ fixed principles,” the desideratum
80 ardently to be wished for iu Naval Ar-
chitecture, would vanish. Noah bad
eyidently been seized with a fit of the ca-
coethes scribendi, when he sat down to
write, and I should be disposed to give
him credit for writing to the best of his
{udgment, but for the uneulightened and
nvidious spirit evinced iu his prefatory
remarks, which but too clearly prove the
end he has in view.
I shall not attempt, Sir, to follow
, Noah through all his dogmas, but merely
make a few remarks ou some of his most
laring errors. Noah says, that ¢ his
1oformation is intended for thosc who
already know the theory.” [ must heg
to say, that mine, ou the contrary, isin-
tended, with due deference, for the
guidance of practical men, lest they
should be led away by his specious argu-
meunts, und be induced to become the
followers of false principles.

over the graud arcanum by which ¢ a

vessel is 1o be produced of such dimen-

sions, as to be best calculated for the
urpose required,” the youni shipwright

s next desired to prepare a block model

to the timbers, which, if correctly pro-

portioved, will displace water equal to
the weight of the vessel with all her fur-
piture, the bottom planking being pre-
viously added. Now, every shipwright
knows (or ought to know, before he
commences modelling) the dificulty and
tédiousness of such an operation ; and,

Passing .
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moreover, when the model is completed,
little or no dependance can be put upon
the accuracy of its form, or upon the ex-
acfness of the method of immersion, by
which the displacement is to be obtained 5
and further, cvery one at all skilled in
draoghting is aware of the difficulty of
obtaining the thickness of the planking
in different sections, and which, at best,
can only be obtained by methods of ap=
proximation. But admitting, for argu-
ment’s sake, there be no practical ob-
jections to this practical plan, it is
not likely that the firs¢ model would be
perfect in all its parts, the draught must
consequently be altered, fresh moulds
made, and a new model f:)rmed, as often
as alterations were conceived necessary 3
the labour of such a task would be dis-
couraging to a young constructor, and
very few persous could bestow the time
that it would necessarily occu:ry. These
are excellent rules for calculating the dis~
placement of a ship, simple in applica-
tion, and certain in resuit, which would
not require as mau{ Aours to putin prac- °
tice, as the model-plan would weeks.
I shall have mach pleasure, Mr. Editor,
fo sending you an exemnplification of these
rules, should you deem the suhject of
sufficient importance to occupy a few
pafes of your valuable Magaziue. Noah’s
2 nion concerning the rule for casting
e tonnage of ships, shows very forcibly
that he is not awarc of the fallacioug
base on which it is founded : the depth
is altugether neglected as an element in
the expression, aud the breadth and
length are the only two factors in the
fraction. ‘The correct tonnage is the
weight of the volume displaced between
the light draught of water {with ballast
on board only), and the load water-line,
with stores, equipments, &c. locally dis-
d, and the ship at her sailing trim.
t would be worthy of the Legislature to
call for an amended or new rule, cone
structed on true principles, by which the
revenue could not be cheated, and ship-
owners would be compelled to abandon
those nrean artifices by. which they avoid
the duties, sacrifice wany good proper~
ties of their vessels, and thereby endan-
ger their safety. The melancholy ac-
counts of disastrous shipwrecks, which
so frequently harrow the feelings of the
humane, ought to be sufficicut to stimu-
late oyr ship-owuers to prom?t inqui
as to the best means to avert these fa
consequences—-laying aside interested
motives, in comparison with the lives of
thousands of their fellow-creatures. Jt
iy notorious that our merchaotmen are
constructed, for the most part, upon no
other priuciple than that of gain; and
so badly'adapted are they, both in form
and stowage, for rough weather, that
they often become perfectly unmanage-
able; aud the dérnier resort of the crew
is to batien doton the halches, and < trust

p2
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to the mercy of the pitiless storm.” 1
trust the nature of the subject will be
sufficient apology for this digression.
But to proceed with the object of this
communication: Noah talks of ‘¢ a ship
swimming on a pivot,” and makes use of
many other odd expressions, which are
perfectly unintelligible—ad eaptandum
vulgum. * [t 18 (not) true that a hollow
bottom adds to_the stability of all fluat-
ing bodies.” The stability of a ship de-
pends on the form of the bady between
wind and water;* and the only effect that
the form of the bottom below this has on
the motion of the vessel, is in influencing

the time of an oscillation, by which she"

may roll quicker or slower, from the re-
sistance of the water, but she will ulti-
mately come down to the same bearings.
There may be ¢ advantages in a rakin,
atern-post, but it cannot be adminei
as a consequence, that *¢ the point of the

water's action on the rudder becomes *

the pivot whereon the vessel, as a wheel,

. revolves.” It may be laid down as an
axiom in naval science, that every mo-
tion of a ship takes place roupd axes
passing through its centre of gravity. A
ship, in tacking or wearing, partakes of
two motlona;-i‘- one round a vertical
aris, pauingltbtough her centre of gra-
vity; and the second, a progressive
change of position through all her bear-
ings, from the larboard to the starboard
tack, or vice versa.

We now come to an assertion which,
1 am sure, will not require much theory
or argument to réfute, viz.—¢¢ that the
best place for the ballast is on level with
theline of flontation.”” Noah has proba-
bly heard, that it is desirable sometimes
to wing the ballast ; so it is, in some de-
scription of vessels ; but winging does not
mean raisiug it to the plane of tieatation :
it signifies, spreading it from the middle
line, at the same time keeping it as low
as ible, 50 as not to raise the een-
tre of gravity, or to lessen the stability.
¢¢ Itis, therefore (nof) a mistaken notion
to suppore, that a vessel’s ballast ought
to be down low in the bottom.” And
again, ‘¢ your ballast ought (no¢) to be
a8 hig‘: as possible.” Ihaveoften ‘¢ besn
in row-boats, gigs, and 5alleys, under
sail, withoat ballast,” and 1 agree with
Noah, that *¢ they lose uothing of their

¢ A pautical expression, uignifyi:i
that part of the body, or zoue, includ
between the limits of the angles of im-
mersion and emersion, when under press
of canvass.

+ These manceuvres have given rise to
many interesting queries respecting the
loci of the curves described by the head
and stern in going about : they are sub-
ect to mathematical investigation, which
will elucidate in a future letter,

SKAITING AND WALKING.

stability,” because they are pecaliarly
constructed for their respective services ;
and [ have frequently ¢ looked” with
admiration ¢ at our men-of-war, our nld
three-deckers, with four tier of guns,”
&c. bt | much doubt if they would be
< the stiffest and best sca-boats in the

* world,” if it were not for the effect of

many hundred tons, collectively, of iron
ballast, tauks of water, provisions, coals,
&c. stowed as low us possible in their
holds, together with stores, &c. on the
lower decks. The last query in the same
paragraph, respecting cargoes of iron,
&c. is unworthy a reply; but I must
your indulgence whilst [ say a few wo!

on another fundamental error—an asser-
tlon unsupported by theory or practice,
viz.—that ¢¢ all lean vessels forward, re-
quire the mast well aft, and the reverse
if full.” In asharp or lean buwed ves-
sel, the mean direction of the water is
well forward, and therefore, ceeteris pa-
ribus, she would necessaril require &
press of head-sail, to bring the centre of
effort of the wind on the sails forward
also, 80 as to meet the resistance of the
water on the lee bow; to effect which,
the mast must be moved forward. It
may he apropos to mention here, thata
material advan is ‘gained by havin
the greatest breadth before the middle o
the length ; it enables a constructor to
obtain a }ull bow, and place his mast

.(coutrary to Noah’s idea) further aft;

thus takjng the weight from that part of
the ship which is the least supported by
the buoyancy of the fluid, aud renderiug
her less liable to pitch heavily in hollow

seas. .

I have drawn this letter to a greater
length than 1 had auticipated, bnt I felt
unwil‘linge that such dangerous opinions
should disseminated without com-
ment; mare especially as your valuable
register of the improvements of the age
has long since crossed the Atlantic, and
found its way all over Europe, where the
theory of naval architecture is not de-
spised or ne, 1. The best and surest
mreans of eliciting truth, is by encou-
raﬁing free discussion ; and as this can-
did spirit scems to be the lpﬂuciple
which guides your.labours, I submit
these remarks to your readers& with the

hoge that they ma¥ be found correct 3
and subscribe myself,
Sir, your humble servant,,
INVESTIGATOR.

——

SKAITING AND WALKINGQ.

Upon what principle is it that the
space gone over in skaiting is so much
greater than that goue over in the same
time and with the same exertion in
walking? The answer to this question
would gunnsb carious hints as to an ad-



SKAITING AND WALKING,

vaatageous application of force on rail-

mxs, &e.
¢ first sight it might seem easy to an-
swer, that the propelling impetus com-
municated by the muscles of the leg he-
hind does not, in walking, carry the
bodL beyond the spot where the other
leg 1s set down, but is checked and mo-
mentarily stopped there by friction;
whereas in skaiting, this impetus not
only carries up the centre of gravity to
that sf._\ot, but, owing to the smoothness
and slipperiness of the skait-irons and
ice, enables the body to glide forwards
‘over & considerable space besides: each
img:tus thus caasing a deal more ground
to be passed over than in walking, where
the progressive motion is at each step
checked, and determined to the spot
where the foot is set down. But such
a solution is not ceusistent with a just
idea of the nature of the action of walk-
ing. Tbe velocity of progression of a
man walking uniformly is not materially
checked by any friction between his foot
and the gronnd ; nor is it momentaril
stopped, as it were, and renewed at escg
ner. It continues aniform, like the ve-
locity of a boat uniformly rowed; i. e.
is never much under or over a certain
mean poiut. About the time of setting
down the foot it is, perhaps, a trifle less
the mean rate ; and just after the
exertion of the muscles of the hinder
leg it is a trifie more ; so that, for exam-
ple, If a man walk at the rate of four
.miles an hour, his velocity is sometimes
.a little more and sometimes a little less
than that; and so keepa passing at erery
step from the somewhat more to the
somewhat less, without ever being sud-
denly checked or , or ever differ~
ing much from that mean velocity of
four miles an hour, even for the smallest
instant of time. ~ °
The fatigue in walking does not arise
from the quantity of force mcuaurnci/ to
¥ropel the body (in quaptity 1 include
requency of application), but from other
causes conuected with the machinery of
animal bodies, which I will endcavour
to explain ; firstobserviug,that the truth
of this assertion will be perceived indi-
rectly, ly{ considering, that iu walking
down hillitis so far from being necessar
to use furce to propel the body, that,
the declivity be cousiderable, it is, ou
the contrary, necessary to check the ten-
dency to accelerated velocity : so that if
the necessary propelling force was the
principal cause of fatigue ou level grouud,
we ought, comparatively speaking, mile
for mile, ta be little exhausted in de-
scending gentle pleasant declivitics,
where the ground is good and the foot-
ing firm ; as, for example, on the mossy,
short, elastic, vielding grasson the sides
of some mouutains. ‘Theadditional shock
in walking dowa hill, occasioned hy the
descent of the foot, {a, according to my
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experience, very trifling on such ground
as | have mentioned. Bat if any one
should maiutain that, owing to this or any
other cause, walking down declivities
cannot be compared with king on
level ground, let him imagine a man
standiug on level ground, and constantl
(or by iutervals, as he pleases) pres:
forward by a proper force, Kroperly ap-
plied against his back—such an_one as
gently to force him to gather up his legs
and walk, without using any propelliug
force of bfs own : would this enable him
to 30 much farther in a day, as to
authorise us to conclude that the princi-
pal cause of fatigue in walking is the
exertion of the necessary propelling
force? 1 presume, not.

In order to explain the machinery of
walkiog, let us imagine a body moving
on a wheel of spokes (by which I mean
6ne whose spokes are unconnected with
each other, except at the ceutre of the
wheel) ; and let us, in the first instance,
suppose this body standing at rest on
two of its spokes, and then to be propcl-
led forward by some external force. It
is evident, that while the forward spoke
is becomning more aud more erect, the
(centre of gravity of the) body must rise;
and that it must afterwards fall throogh
the same degrees, till the succeeding or
third spoke comes into contact with the
ground: also, that if the ends or feet,
as they may be called, of the spokes be
properly shaped, the friction will be bat
a part of that in the case of a common
wheel; also, that the force required to

ropel this body depends, ceteris pari-

us, on the infrequency of the #pokes;
because that determines the height to
which the body will have to rise and
fall, as well as the angle which the di-
rection of its risinf and falling will make
with a horizontal line. This force is sf-
milar to that part of the force nsed in
walking that is necessary simply to pr-
pel the body. Let us now further assi-
milate the action of our machine to that
of walking, by supposing it propelled,
not by an extraneous force, but by the
elongation of the spokes, occusioned by
the uucoiling of a spring, or otherwise,
and subsequent contraction to their ori-
ginal length. Here we have a very near
approximation to walkiug. Let us in-
troduce one change more : —Let there be
but two spokes ; and let au juternal ma-
chinery bring round the backward spoke
after its elongation and subsequent con-
traction, and place it forward, so as to
be ready to meet the ground as the uext
spoke. ‘This third machine of ours will
rerfectl_v represent the action of walk-
ng, so far as concerns our present pur-
pose. . Now it is evident, us was ob-
served before, that the first machine pro-
ceeds with less friction than a common
wheel; i. e. if the ground be very
sinooth, with very little, and thas there
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is no sudden check or stop in the pro-
gressive movement. But whatever is
true of the first, with respect to friction,
&c. between the ground and foot of the
spoke, is true of the second and third
forms of the machine; therefore, &c.
"Transferring this to walking, we may see
that neither is it true zhere, that the ex-
ertiou required depends much on fric-
tion, or stoppage occasioned by setting
down the foot. In fact, this exertion is
composed of two parts ; one of which is
that necessary simply to propel the body,
and which is the same as the force re-
quired in the above machines; the other
is the exertion nccessa.xybsor gathering
up and extending the limbs, and rolling
them on the sockets of the joints, with-
out progressive motion of the body; and
is very much like that required for mi-
micking walking, without stirring feom
the place; and still uearer, if not exactly

like that required when a person id
pushed forward and made to walk. And
it fatigues from the same causes that
throwing about the arms fatigues; the
alternate contraction and relaxation of
the inuscles, even without effort, as it
may be called (i. e. without-any weight
except that of the limbs themselves),
exhausts their ready power, changes the
set of the fibrey, occasions wear aund
tear, and by various pressures accelerates
the motion of the blood, &c. It is this
division of the force I am now speaking
of that causes all cxertions’ of auimals,
whether man or other, in walking, trot-
ting, &c. to be attended with so great a.
waste of strength. The power of a man
to propel himself on a tolerable voad,
would, with proper machiuery, be greatly
superior to what he has in walking.

u short, the locomotive powers of
avimals are at present very disadvan-
tageously exerted, particularly in quick
movewents. But in all the machinery I
have heard of, the inveutors, by perti-
naciously clinging to certain erroncous
though natural ideas, do nothiug bat
transfer the unuccessary exertion from
one part of the body to abother ; or else
they place the animal in such a position
(as’ m the velocipedes, for instance,
where they cling to the idea of the seat
on a horse) as to wark the mascles in
the most inconvenient maoner pussible,

In skaiting, instead of haviug our pro-
gress determined by rolling round on our
animal wheels, we, besides this rolling
round, slide along the ground, with the
limbs relatively at rest, and thereby to a
given space have fewer movements o
tue wheel; though probably the propel-
ling force exerted is nearly the same in
both cases. Besides thig, in most modes
of skaiting the disturbances given to the
relative situation of the limbs are not
only much less frequent, mile for mile,
than in walking, but are reduced within
much smallerlimits, There are, indeed,
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modes of skaiting in which these dis-
turbances arc reduced almost to nothing
—where the legs have no alternate mo-
tion of passing each other; but these
modes are not the most favourable, per-
haps, to progvess. If our third machine
instead of an impetus for each spoke, k
one at every other, or every third, or
every fourth, &c. sufficient to carry it
round over the intermediate spokes, the
iudefinite extension given to the space
gone over at each effort would be some-
what analogous to that in skaiting : and
the same may be said if, in walking, a
man was pushed on so as to be forced to
ro two, three, four, or more steps invo-
untarily, as it may be called, at each
{:ush 3 or if he forced himself so to move
y not exerting bis propelling powers,
except at every second, third, fourth,
&c. time of taking up his leg from the
ground. A .

‘The advantage of skaiting, then, is in
avoiding much of that exertion which is
necessary for moving the linbs among
themselves, and which has nothing to
do with thepropelling force.

‘The practical corollaries 1 have to draw
from these observations are very curious.
I have for mauy years been anxious to
realize them, but circumstances have for-
bidden me—they are still but theories. 1
think I could show a mechauician unot
only that the present mode of using ani-
mal power for locomotion is very uneco-
nomical, but that there is a better mode
feasible, and that thaf mode would he
equally applicable to machines where
steam, &c. is the moving power.

Z. A,
i —

EMINENT MECHANICS.—NO. I.

( To be continued occasionally.)

ARCHIMEDES,

Archimedes was born at 8 se,
in Sicily, according to Torells, in the
second year of the 123rd Olympiad,
or the 466th year from the building
of Rome, which corresponds to the
236th year before Christ; hut Rival-
tus, who has taken much pains in
assigning the truc @ra of his birth,
dates it in the second year of the
122nd Ol rmrind,_ or the 463rd year
from the building of Rome, answer-
ing to the 289th year before Christ :
this difference is, however, so ve
trifling, that when considered wig
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the main facts of his life, it is quite
ynimportant; that Archimedes did
flourish about that period is indis-
putably ascertained. ‘

If we may rely on the credit of
Tzetzes, Archimedes lived seventy-
five years.

Plutarch tells us that he was nearly
related, on his father’s side, to Hiero,
King of Syracuse, but that his mother
was of obscure origin, which may
probably account for the degrading
epithet applied to him by Cicero,
the Roman orator, in his Tusculan
questions of “ Humilem Hominculem.””

Archimedes, from his youth, ap-
lied himself to geometry ; and, in
is maturer years, travelled into
Egypt, whither the Greeks 'genenlly
resorted in the pursuit of science.
After an absence of several years,
which he spent in the society of
Coron and other eminent learned
men, and during which period he
lglave indications of his future fame,

e returned to his ewn country, and
there he probably availed himself of
the leisure which he enjoyed in com-
posing those books of his which are
ow extant. The ardour and intense-
ness of his application to mathema-
tical science rendered him the honour
of his age, procured hiwn its praise,
and the lasting admiration of poste-
rity. He was, indeed, the prince of
ancient mathematicians, being in
those days to them as Newton 1s to
to the moderns ; und, indeed, they

much resemble each other in the.

bent of their genius, and the simi-
larity of their various pursuits. He
wauld frequently fall into a profound
reverie, 30 as to be entirely insen-
sible to all that was passing around
him : he would study days and nights
without intermission, altogether ne-

lecting his food and disregarding

is natural ;est. Plutarch tells us
that he was obliged to be carried to
the baths by main force.

Many particulars of his life, both
mathematical and mechanical, are
recorded by several ancient writers,
as Polybius, Livy, Plutarch, Pappus,
&c. &c. He was equally skilled in
all the sciences, astronomy, geome-
try, mechanics, hydrosmics, optics,
&ec., in all of which he attained a
bigh superiority, and many and im.
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portant inventionsand improvements
in those arts were made by him.
Archimedes contrived various 1na-
chines for useful purposes. Amon
these may be particularly name
engines for the launching of large
ships. To him also we are indebted
for the screw-pump, which raised
water out of ships and drained ex-
tensive marshes. But he became
most celebrated by the many and
curious contrivances by which the
city of Syracuse. was so long de-
fended when besieged by Marcellus,
the Roman Consul, at one timé
showering upon the enemy long
darts and stones of an immense
weight ; at other times raising their
gllﬁzys out of the water, and dashing
them to pieces. Nor could they
find safety in removing their ships
to a distance, for then he contrived
to set them on fire, by reflecting on

them the rays of the sun from me-

tallic mirrors.
This latter circumstance has, by
some, been deemed fabulous, and

- the feasibility of the plan has been

much doubted, but its practicability
has been fully proved by experiment.
Kircher, who took the trouble of
making a voyage to Syracuse with
his pupil Schottus, proves that the
galleys were but thirty paces from
the walls, and found that the plan
was quite attainable. Buffon has
also practically shown that it was
not to he treated either as impracti-
cable or impossible. -

Haowever, notwithstanding all his

‘efforts, the city was at length taken

by storm, and Archimedes was slain
by a Roman soldier. According to
Plutarch, he was, at the time, in his
study, and so much engrossed with
the contemplation of some geome-
trical figure, that he neither heard
the clamour of the besiegers nor per-
ceived that the city was tuken. A
soldier, who bad intruded into his
study, commanded him to follow
him to Marcellus, which he refusing
till he had finished his problen, the
soldier slesy him. Livi says he was
slain by a soldier, not knowing who
he was, while drawing schemes in
the dust. W
Marcellus was so grieved at his
deuth, that he declared his success
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was robbed of half its glory, He
paid great respect to his remains,
taking care of his funeral, and made:
his name a protection and horour to
those who could claim relationsHip
to him. His death happened about
the 142nd or 143rd {m})iad, or
210 years before the birth of Christ.
When Cicero was Queestor of Sicily,
he discovered the tomb of Archi-
medes overgrown with weeds and
brambles : he caused it to be cleared,
and the place set in order. There
was a sphere and cylinder cut upon
it, with an inscription, butthe latter
part of the verses were illegible.
Archimedes had ordered that his
tomb should be embellished with the
two figures above-named. Many of
the works of this great man are stilt
extaat, though the greater part was
lost. ‘The pieces t,l?at remain we shall
give an account of in our next.

—— P ——

YHE TOAD THE LEAST ENVIOUS OF
ANJMALS |

Dr. Davy has lately been endea-
vouring to show, in opposition to
several naturalists, that the toad is
in reality what it has always been
considered to be—one of the most
venemous of animals. We shall not
be surprised to find that the Doctor
is in the right, for it is rare indeed
that mankind are uniforicly in error
in their external impressions; but,
leaving this point to be determined
- by the scavans engaged in its Hiscus-
sion, be ours the less questionable
task of showinyg that this wuch re-
viled and friendless reptile is—whe-
ther poisonous or not—one of the
most disinterested and fraternal of
all the animated tribes.

A fiue toad having taken up its
abode in a convenient situation for
feeding, some honey was spread on
a leaf, and placed at a little distance
from it. The honey scvon attracted
a number of flies and wasps, and it
was surprising to see the wary man-
ner in which it approached the leaf,
and its dexterity in snatching the
insects astheyalighted. Pleased with
{ts situation and eatertainment, it

‘LORD NAPIER’S MECHANICAL INVENTIONS,

resorted to the same place many
days. One morning another toad
was seen about oue foot distant from
the former; a variety of insects
were dropped one by one between
them ; their attention was mutually
attracted, and they frequeutly set at
the same insect, yet the disappointed
tead never betrayed the least resent-
meut or vindictive spirit.

This is but one of many similar
observations made by Mr. William
Fothergill, who states it to he his
firm belief, that toads are, upon the
whole, ¢ the most patient and harm-
less of all reptiles !

e

LORD NAPIER'S MECHANICAL IKe
VENTIONS.

81r,—I have often been struck
upon "perusing the account of
eurious K:per written by Archibald
first), Lord Napier, efdéest son of
apier of Merchiston, inventorof the
Jogarithms, &c.—for the particulars
of which any of your inquisitive and
intelligent Correspondents may con-
sult page 49 of the Percy Anecdotes
of Science. The letter in question
is entitled ** Secret Inventions,” the
third of which seemed the most cu-
rious, as it was a piece of artillery
which could destroy a whole army,
and cut down the masts and tackle
of a fleet at once. I should feel
much gratified and obliged (being a
lineal descendant of the above man
although, T regret to add, not gifted
with his talents of invention, though
a lover of seientific studies) if any
of your Correspondents could in-
form me what sort of an instrument
they suppose the above to have been.
¢ 1t is suid (for a wager) that Lord
Napier gave proof of the above-
mentioned instrument upon a large
plain in Scotlund, to the destruction
of a great many head of cattle and
flocks of sheep, whereof some were
distant from others half a mile.”

I remain, Sir,
Your constant reader,

H. H. N.
. May 2, 1826. N
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RUSSIAN MODE OF HEATING

HOU

Sinr,—Your CorrespondentT.J. M. .
in your 128th Number, wishes tobe
inz)nned if he is correct or not in
his description of a Russian stove for
warming the rooins of the houses in
St. Petershurgh, and, if not correct,
to be told how this is effected.
Having lived some, months in St.
Petersburgh, and been in many
houses there, in all which the same
sort of stove was used, and never
baving heard of any other sort, I
presume [ may venture to say that
those I saw are in gencral use there,
and, as they differ widely from your
Correspondent’s idea of the subject,
1 send vou a description. They are
built of bricks and tiles, or what are
called squares, and are from seven
to ten feet high, according to the
size of the room ; they. are usually
placed in a corner of the room, and
the exterior assumes a shape some-
what resembling fig. 1, varying in
proportion and in the style of
ornament according to the taste of
the artist. The outside is covered
with tiles resembling what are .
called Dutch tiles, sometimes of a
plip white, sometimes inlaid in

S ES.
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various colours,* like the old Ro-
man tile, but glazed. The inte-
rior of the dado or hase is con-
structed like an oven, with this dif-
ference, thatinstead of being arched
all over the top, there is a hole left
at one corner, about nine inches
square, for the ascent of the smoke.
The smoke passes up a tube formed -
of square tiles, about one inch thick, .
as far as the top of the upper part
of the stove, and then descends down
a similar tube to the bottom of the
upper compartment of the stove,
ascends and descends a second and
third time, and then passes through
the flue (marked D in fig. 1) into a
chimney built in the wall, in the
manner usual in this country, and
then ascends to the open air. In the
said chimney, just ahove wtere the
smoke enters, it has an iron valve,
which closes hermetically ; access to
which valve, by the person who
tends the fire, is had by means of a
double iron’ doar in the wall 6f the

* A manufactare of this sort of tile is
established at Berlin,
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room just above the horizontal flue,
D. The said valve is formed by a
thick cast-iron plate,
. zontally, and built into the walls of
the chimney all round, having a
round hole in the centre of the said
plate about twelve inches in diame-
ter, with a rim round the said hole
about one inch and a half high,and a
rabate at the bottom like the aper-
ture of a tea-pot. This hole, when
80 wanted, is closed with two covers,
_one of which is a flat round iron to
fit the inside of the rim and to rest
on the rabate ; the other cover, like
the top of a pill-box, goes over the
outside of the rim, and thus all pas-
sage ? or down the chimney is
P

"01_2 ed.
ig. 2 exhibits a front elevation,
in perspective, of the interior of the
upper part of the stove.

ig. 3, a bird’s-eye view of the
upper part of the stove, with ascend-
ing and descending flues.

. Fig.4, afront elevation of the inte-
rior of the dado or base, the face being
removed to show the inside.

Fig. 5, a bird’s-eye view of the top
of dado or base.

Now for the method of using the
said stove. In all weather except
unusually cold, this stove is heated
once a day (in the same wa¥ as a
baker’s oven) by putting logs of wood
in the arched basement, piled up to
thetop. The person who is prepared
to light the fire with shavings, paper,
or other quick burning thing, first
opens the double iron door in the
wall of the roown, removes the covers
of the aperturein theiron plate which
crosses the chimney, and if he finds
the chimney cold, or if it is a bad
drawing one, he burns a few shavings
in the chimaey to create a draft:
he next closes the iron doors, and
lights the fire. .

. Notwithstanding the number of
ascents and descents the smoke has
to make before it quits the stove,
and by which every part of the stove
is thoroughly heuted, the draft is
considerahle.

The fire-door of the stove, marked
G in fig. 1, being left open to supply
the needful quantity of air, there
being no grate, but a solid brick
bottom, like an oveu, to the arched

placed hori- -
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fire-place. Now, as soon as the wood
is reduced to embers yielding no
smoke, .to ascertain which they must
be carefully stirred several times (this
requires the greatest attention, for
if they are not sufficiently consumed
the room would not be habitable),
the attendant once more opens the
iron doors in the wall, and puts the
covers on the hole in the iron plate ;
he-then closes the doors in the wall
and the fire-door of the stove, and
80 it remains for twenty.four hours,
when the operation is repeated if
necessary. A large mass of bricks
is thus heated, and is continued in a
hot state by the live embers still re-
maining in the lower part, and which
will continuered-hot for (sometimes)
twelve hours, which is sufficient to
heat a large apartment to about from
60 to 65 of Fahrenheit in the coldest
weather.

I should observe, however, that
the roorn is first prepared for retain-
ing the heat given out by the stove,
by having double windows, the inner
window flush with the inside surface
of the wall, and the outer window
flush with the outside of the wall,
having the thickness of the wall be-
tween them, which is usually two or
two feet and a half, or more; the
inner windows are caulked, like the
sides of a ship, with oakum ham-
mered into all the crevices, and paper
pasted over to keep the oakum in;
the room is also Aurnished with
double doors.

A stove somewhat similar to that
mentioned hy your Correspondent,
but not consuming its own smoke,
is used in Germany. It is an iron
stove, not standing in the wall, but
at about one foot from the wall,
having a large tube through the wall
for putting in the fuel to the lower
part, and for lighting it, and a
smaller tube from the upper part,
for the smoke to go into the chim-
ney. It is lighted from without,
does not retain the heat longer than
the fire in it lasts, and is very incon-
venient, the air being either too het
or too cold. :

1 am, Sir, .

Your most obedient servant,
AW, .-



- WATCH-GLASSES, ETC.

SIX6GLAR PHENOMENA — CAUSES
REQUIRED.

1. If, after having bruised some
sprigs of parsley in your hands, you
attempt to rinse glasses, they will
simoet always snap or su
break.—From what discordancy be-
tween the qualities of parsley and
glass does this arise?

2. If certain persons accustomed
to observe objects through a tele-
scope with the right eye, begin to
vse the left, the objects appear al-
n’\&s of agreater altitude than before.
—What is the reason ?

3. In beds of shell marle, in the
Iile of Man and elsewhere, the ske-
letons of elks and other animals are
frequently met with in an erect pos-

ture, unaccompanied bv sand, or -

gravel, or any proofs of disturbiog
forces.— How is this to be accounted
for 2

——p—

FALL OF A BALL FROM THE MAST-
HEAD OF A SHIP IN MOTION.

Six,—Permit me to offer the follow-
ing solution to Aled’s interesting query,
relative to the line described by a hall
Jet fall from the mast-head of a ship
in motion. The ball, at the first in-
stant of descending, partakes of the
uniform motion of the ship, and is
also acted on by gravity; these two
forces combined will cause it to de-
scribe @ curre, tl:;: nature of whiclh we
skall presently discover by analogy.
Let us mppos{ a ball to be projected
from a cannan placed horizoutally (at
the height of the mast-head above the

pd), with an initial velocity equal
to that of the vessel's sailing, it is
quite clear that, at the moment the
ball leaves the cannon’s mouth, it will
be subject to the same laws as if let
fall from the mast-head ; for the force
of gravity is invariable, aud the hori-
zontal velocities are assumed the same,
therefore the two balls will describe
equal and similar curves; but, in the
case of the projectile, it is well known
that the locus of the ball is a parabolic
curve : hence, the ball from the mast-
head will fall in a parabolic curve;
that is, supposing the resistance of the
air not to be taken into account, But

denly .
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-this resistance leads us to another point
in the query, viz. ¢ the distance the
bhall will fall from the foot of the mast.”
The ball being in contact with the
mast, and partaking of its velocity,
can have no tendency in itself to be
separated from it, but, being left in
free space, the resistauce of the air
retards its uniform motion, whilst gra-
vity still urges it downwards; and
therefore the distance at which- it
strikes the deck from the mast, must
depend upon the height fallen from,
and the state of the air at the time of
the experiment. !t

To determine the time of falling,
let us assume the height of the mast
= 100 feet ; then since S=m ¥, when
S = space fallen through,

m =16 4 -11—2- feet, the space due to

1 hour. .
F = force of gravity = 1; and ¢ =

time. S 10
0 .
We have 8 = wF =6el2 ™

1200
T3 = 62176,

.. t = # 62176=2'49 seconds, or
the ball would strike the deck from a

. fall of 100 feet in 2§ seconds nearly.

1 am, Sir,
Your bhumble servant,
AN INQUIRRR,
Chatham, 8th May, 1826.

i —

WATCH GLASSES.

Str,~Could any of your Corre:
spondents inform me of the reason
of the great difference between the

rices of watch %lasses? the circular
eing 80 much cheaper than the flat,
the former costing 3s. 6d., the latter
6d. Certainl{ the 3s. 6d. ones are
far superior, because they not only
are much stronger, from their shape,
Dut also lessen considerably the size
in thickness of the watch—qualities
which are very desirable ; but whe-
ther there be any proper reason for
the exorbitant demand is worthy the
notice of the public, and which can-
not be made more so than by being

inserted in your Magazine.

I am, Sir,

Your obedient servant,
Guasso.
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PROPOSAYL FOR MRCHANICS’ CIRCU-
LATING LIBRARIKS,

—

_[To the Editer of tho Mechanics’ Mapazine.)

Sin,—You have done much in
promoting the establishment of Me-
chanics’ Institutes, and I am glad to
see them spread so fast, that mecha-
nics may know more particularly the

- principles on which they act; but
there is' one means by which they
may receive information which is
'\j'et neglected—I mean circulatin,
libraries, and reading-rooms attach

to them. These have, hitherto, too
generally furnished poison for the
‘mind; but were some of our best
mechanical, chemical, and experi-
mentally philosophical works printed
in smaller volumes, of from four to
six, or eight shillings price, with
only necesaary plates, and circulat-
iog libraries filled with them only,
established under the title of me-
chanical and philosophical circulat-
ing libraries, much good may be
done; especially if reading-rooms
were opened in connexion with them
for working mechanics, from six till
ten in the evening, nnder proper re-
gulations ; one of which should be,
that no liquors or smoking be per-
mitted. Mechanical and philoso-
phical sentle,men might be accom-
modated at other hours, or the same,
as they may be inclined, or as ma;
e thought most convenicnt. I thin
.this would prevent many a bright
genius from mis-spending both time
and money at the ale-house, which
they often do more from want of
proper places of resort, and proper
ewployment for their minds, than
from any depraved inclination. It
.would be a means, also, of separating
the sober, intelligent mechanic from
the sot, and placing him in such

company as he may imnprove, or
which may inprove him ; for I have

known many intelligent men go to
the circulating library for a novel,
merely because they wanted some-
thing to read, and could get no better
hooks as easy. This would also hene-
fit the. authory and publishers of
such works, as more editions must

SOLVENT FOR PUTTY. .

be published, for, at present, they
are printed in such large volumes as
keep them entirely out of the redch
of most working meu, many of
whom would gladly read and profit
by them.

Another thing I have often ob-
served with regret, which is, that
the best workmen are too generally

reat drinkers, which often arises
From this :—another knows a better
or shorter method of doing a thing ;
this method he desires to know, but,
while the other is sober, he cannot
prevail on him to disclose it; he
therefore takes him to the ale-house
and treats him, perhaps many times,
before he can obtain his desired ob-
ject : this begets a habit of drinking,
especially as he is often obliged to
have recourse to the same meaus for
a similar purpose.

If any of your kind Correspond-
ents can point out a remedy for this
evil, they wounld do a thing which
would be productive of much henefit
in future. It is much to he wished
that those who have bought know-
ledge at this dear rate would not
sell- it at the same, and I am per-
suaded they would not, if they con-
sidered the ruin and disgrace it has
eatailed on themselves.

I am, Sir,
Your obedient servant,
H. Framrron.

i —
SOLVENT FOR PUTTY.

Str,—Having intended, sometime
since, to replace some cominon glass,
in the front windows of my house,
with ;late-glass,, I was compelled to
abandon the idea on consulting my
glazier, who held out so little proba-
bility of saving any of the present
glass, owing to the metho:l of taking
it out of the sashes, by cutting away
the putty with a knife, which not
ouly endungers the glass but injures
materially and distigures the sash at
the same time. As I did notJike to
run the risk, I gave up my intention.
It strikes me that some of your Cor-
respondents or readers inay be aware
of some solvent for the putty,which,
by application to it, might render it
sufficiently soft to permit the glass
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to be removed without danger or
trouble : at all events, if no method
be known, I think, in the present
improved state of chemical know-
ledge, it would not be difficult to
discover one which would prove of
such eminent use and advantage.

I remain, Sir,

A CoNSTANT SUPPORTER OF THE
Mzcranics’ MAGAzINE.

———

REGULATING CHRONOMETERS.
81r,—Seeing, in No. 125 of your
usefal Magazine, a plan by your
sble Correspondent, F.O. M., for
regulating chronometers,—without
objecting to his plan, I beg to submit
a plan of my own, the truth and
power of it being, in my opinion,
more open to experiment or mathe-
matical investigation. Should any
fatal objection be applicable to it,
;nln of your Correspondents who

ill point it out égill mpch oblige,

ir,
Yours truly,
W}: Crossiz,
Lambeth, 19th March, 1826.

Description of the Engraving.

A, A, A, are three bulbs of glass,
filled with mercury; their tubes,
b, b, b, are the crosses of the balance;
hence,*when the temperature of the
air expanded the balance, the mer-

would go toward the centre (if
these little thermometers were pro-
perly constructed), and preserve the
moementum of the balance. :
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I am aware the workmanship would
be .difficult, yet I think I have seen
as great difficulties overcomse ; or
perhaps some of your *Correspand-
ents may be able to apply the same
principle with less complexness.

P.S. Is there any fixed or produce-
able power of repulsion which would
repulse regularly, instantly, and in
proportion to distance 2 Some Cor-
respondent will, perhaps, favour me
by an answer.

t—

EFFECT ON THE TIDES OF REMOVING
LONDON BRIDGE.

hSm,—l\A’[m the columns of tll:ee Me-
chanics’ Magazgine rto be open
at all times to the I:\,;Fnel:le inquirer,
perhaps you will allow me, through
the medium of that interesting pub-
lication, tosolicit the opinion of some
of yourintelligent Correspondents as
to what will probably be the conse-

uence of the removal of London

ridge, as far as it respects the ebb
and flow of the tide; for if, on the
removal of the bridge, the tide should
flow higher than it now does, it must
be evident that the injury thatwould
be sustained (if nom ed against)
by many of the inhabitants of the
banks of the river would be very

reat ; and 1 have no doubt that any

. information that can be obtained on

the subject would be highly accept-
able toJmmy of thcml,ngn well as to

Your humble servant,

AQUATICUS.
April 17th, 1826.

| ——i—

REMEDY FOR THE BITR OF
SERPENTS.

M. Leguevel, < On the Properties
of the Guaco,” states that this mb,
which is a sort of climber, or pliant
willow, found in the warm tem-

rate regions of the Viceroyalty of

anta Fé, towards the 45th degree
of north latitude, not only possesses
the property of neutralizing the
venom oﬁhc rattle-snake, and other
serpents whose bite proves fatal in

the course of a few minutes, but may .
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be used as a prophylactic, and with
such efficacy that some doses of the
juice of the pounded leaves, pro--
perly administered, will render a
person invulnerable to the bite of
these reptiles. This plant was trans-
.ported to Martinique. in 1814, and
there it was studied by M. Leguevel,
who has described its botanical cha-
racters. He mentions several facts
attested by persons of credit, and hy
the local authorities, which prove
that persons bitten by the most
venomous serpents have, by the juice
of the Guaco, been saved from any
ill consequences.

et

‘FIGHT BETWEEN A HEDGEHOG
AND SNAKE. '

- The following singular rencontre,
witnessed by Professor Buckland, is
related in a paper on the Habits of
Animals, by Mr. Broderip, in the
Zoological Journal, No. v.

¢ Having occasion to suspect that
hedgehogs, occasionally at lcast,
preyed on snakes, the Professor pro-
cured a common snake (coluber na-

trir), and also a hedgehog, which -

had lived in an undomesticated state -
some time in the Botanic Garden at
Oxford, where it was not likely to
have seen snakes, and put the ani-
mals into a box together. The
hedgehog was rolled up at their first
meeting : but the snake was in con-
tinual motion, creeping round the
box, as if in order to make its escape.
Whether or not it recognized its
enemy, was not apparent ; it did not
dart from the hedgehog, but kept
creeping gently round the box; the
hedgehog remained rolled up, and
did not appear to see the snake. The
Professor then laid the hedgchog on
the body of the snake, with that
part of the ball where the head and
‘tail meet downwards, and touching
it. The snake proceeded to crawl—
thehedgehogstarted, opened slightly
—and, seeing what was under it, gave
the snake a hard bite, and instantly
rolled itself up again. It soon opened
a second time, repeuted the bite, then
closed as if for defence ; opened care-
fulz'n third time, and then inflicted
 third bite, by which the back of

TO UNFIX THE GLASS STOPPER OF A BOTTLE, ETC.

the snake was broken. This done,
the hedgehog stood by the snake’s
side, and passed the whole body of the
snake successively through its jaws,
cracking it, and breaking the bones
at intervals of half an inch or more ;
by which operation the snake was
rendered entirely motiouless. . The
hedgehog then placed itself at the
tip of the snake’s tail, and began to
eat upwards, as one would eat a
radish, without intermission, but
slowly, till half of the snake was de-
voured, when the hedgehog ceased
from mere repletion. During' the
following night the anterior half of
the snake was also completely
eaten up.”
———

HINT TO THE WEATHER-WISE.

Wheel-barometers are in very ge-
neral use among meteorological ob-
servers; but they are neither so sim-
ple in construction, nor so correct
and equal in their mnovements, as the
portable upright barometer. This
arises from the friction to which the
former are liable, and the unequal
proportion of their pulleys to the
circumference of the scales. Our
esteemed Correspondent, Dr. Bur-
ney, remarks—*‘ I have seen wheel-
barometers of an elegant appearance,
at the time of a very low pressure,
below the range of their scales of
from 28 to 3l inches; while the
mercury in the upright barometers,
in the samne uneighbourhood and at
the same height, did not sink below
28-10 inches.”

——

TO UNFIX THE GLASS STOVPPER OF
A BOTTLE.

Take a red-hot poker and apply it
round the neck of the bottle, so that
it may be expeditiously heated with-
out heating the stopper. For this
purpose its head should be dipped
ouce or twice in cold water : it may
then be casily removed. 1 have
often succeeded in this way with
ladies® smelling-bottles, whose stop-
pers have been rendered immovable
by being put cold into the bottles
when heated with the hand.
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CHESNUT-TREE BARK.

Itis stated, in the Annales de 1'In-
dustrie (vol. v1.), that this bark con-
tains twice as mach of the tanning
principle as that of oak, and nearly
twice as much colouring matter as
logweod. With iron it forms an
intensely black and durable ink.
Its colouring matter has a stronger
affinity than sumach for wool, and is
not affected by air or light.

[ c—m—

WHAT ARE THE ADVANTAGES OF
ANALYSIS ?

Sir,—D’Alembert observed, that
the more absiract and investigation
is made, the more perspicuous and
satisfactory does it become ; and the
authority of D’Alembert appears to
have made reasoning us abstractedly
as possible the fashion.. But, if this
be true, what comes of all the boasted
advantages of analysis? I should
like to see this question satisfactorily
answered by auy one of the many
intelligent Correspondents of the
Mechanics’ Magazine.

1 am, Sir,
Your obedient servant,
A Lookenr-ox.

———

HOW TO GET RID OF A ROOKERY.

Sift some soot, or put it in small
heaps under the trees in which the
mo{’: have pitched.

Haasvc.
—— ’

NUMBER OF FIFTEENS IN A PACK
OF CARDS.

Sir,—I ohserve that your Corre-
dent, G— S—, in his letter on
I'Knsubject of the Fifteens, which
appears in Part 34, page 331, has, in
kis calculations, fallen into un error;
the sixes and treys are susceptible of
40 combinations only, which reduces
the aggregate number to 17264.
I am, Sir,
Yours very respectfully,
Wu. Dosson.
Downham, Norfolk, May 6th,

47

PLANS. IN.RELIEF.

Such of our readers as have seen
the plan of the ** Swiss Mountains”
in relief, with a similar plan of the
“ City of Edinburgh,” will readily
admit their interest as a matter of
taste, and their political and geolo-
gical value. The  Pyramids,” with
the sphynx and neighbouring coun-
try, may be seen in the royal library
at Paris; and we believe that a plan
of “ Gibraltar” in relief has been
executed with great minuteness.—
Evelyn, the author of the Sylva,
mentions in an early part of the Phi-
losoi)hical Transactions, that he saw
similar plans on the Continent, and
Barticularizes an island, which gave

im great satisfaction,

A correspondent of the Philoso-
phical Ma{azine Proposes to substi-
tute such plansuniversall y, for work-
ing drawings. *¢ The want,” he ob-
serves, “ of such plans, has heenfelt
in the original projection of im-
portant drainages, roads, canals,
rail-ways, and all other works de-
pending upon levels. Shading and
sections are imperfect substitutes ;
and an actual pll;n in relief, except
of a mountainous country, is almost
useless, from the small proportion
which the elevations bear to the ho-
rizontal plane. But why should not
plans in relief be formed, such that
the altitude of any point above the
horizoutal plane shall always be in-
creased in a fired ratio to the true
altitude? If the altitude, for in-
stance, be increased (n) times, it will
in all parts of the plan bear this
fixed proportion to the base line,
aud will truly exhibit the direction
of the inclination, and its comparative .
agnitude. No ordinary map what-
ever is mathematically true; when
the linesin longitude are correct, the
latitudinal distances must be incor-
rect, and conversely: the various
projections have always been formed
on some conventional priaciple, never
accurately exhibitiug the true hori-
zontal distance. To the artist I leave
the mode of multiplying such pluns
in plaster, copper, or otherwise ; and
the contrivances necessary for form-
ing a series into a volume, folded up
like a backgammon board.”
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MIGRATION OF BIRDS.

Dr. Schinz, Secretary to the Pro-
vincial Society of Zurich, has endea-
voured to discover the laws accord-
ing to which the birds of Europe are
distributed over our continent. The
country in which the bird produces
its young is considered as its proper
one. ‘The nearer we approach the
poles, the more do we find peculiar
or stationary birds, and the fewer
are the foreign species which make
their appearance. Greenland has
Jot a single bird of passage. Iceland
has only one, which rémains during
winter, and leaves it in spring for
still mnore northern countries. Swe-
den and Norway have alre;dg more
birds of passage ; and we find them
increasing in number in proportion
as we advance towards the centre of
Burope. In the intertropical coun-
tries no bird emigrates ; to the north

" they all emigrate. The propagation
of birds keeps pace with the quan-
tity of food. Spitzbergen has but a
single herbivorous species ; for the
sea presents more nutriment, and all
the rocks and cliffs are inhabited by
aquatic birds. In the frigid zone a
much greater number of marsh bhirds
breed than beyond the arctic circle
and in the warm countries of Europe.
Dr. Schinz also indicates the distri-
bution of the species of domestic
fowls, and remarks that each couutry
has its peculiar varieties of fow!s.®
= Bulletin Univers. '

—————

UNIVERSAL MERIDIAN.

¢ It is very desirable,” M. dela
Place observes, ¢ that all the nations
of Europe, instead of referring their
calculations of longitude to the me-
ridian of their principal observatory,
should have soine common meridian,
which nature seems to have pointed
out for that purpose. That agree-
ment would introduce into the geo-
graphy of the world the same uni-
formity that exists in its alinanacks

CORRBEPONDENCE, RTC.

and in its arithwetic) a uniformity
which, extending to the numerous
objects of their mutual relations,
forms various countries intv an im-
mense family.” M. de la Place pro-
poses that eitker the Peak of Tene-
riffe or Mont Blanc should be the
point through which this common
meridian should pass.

R

NOTICES
TO
CORRESPONDENTS.

e

——

" Fides Defensor haa overlooked a no-
tice intended for him several weeks ago.:
We must still decline resuming the con-
troversy. )

We shall endeavour, in a short time,
to send J. R. the iuformation he desires,

—

T. M. B. and Aurum, on Philological
Discussions, caution wiscly; but the
insertion of their communications would
only prolong what they deprecate.

The subject treated of by Viator shall
certainly be taken up in our nest,

—

Communications are received from—A
Subscriber—A. S. H.—S. W.—H. H. H.
—H.—J. Firth—Q. $,~W. Smith—Da-
vid—W. C.—T. L.C.

*.* Advertisements for the Covers of
the Monthly Parts swust be sent to
the Publishers before the 20tA day of
each Month,

® For Dr. Jenuer’s investigation of
the circumstances which impel birds to
mlPrate, see the I’Iaikuophiage Magazine,
vol, Ixiv, page 50.

C icati (post paid) to be addressed
to the Editor, at the Publishers’, KNIGH'T
and LACEY, 85, Paternoster-row, London.

Printed by Mills, Jewett, and Mills ()ge
Bensley), Bolt-court, Fieet-street.
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VACUUM POWER ENGINE.

Sir,—Following up the idea of
our Correspondent, Z, in the 130th
umber of the Mechanica’ Maga-
zine, I ha{’e devised a ;xeth:d of ob-
tainin E ‘Vacuum under the piston
of an Engine of similar comtrgction
to the atmospheric steam-engine. It
is simply this :— ,

A and B are two cisterns of water, the
level of the water in the cistern A, being
four feet above that of the wager in the
cistern B; c and d are valves, which are
opened and shut by the rods ggz. When
the valve d is open, water rises into the
cylinder through the pipe, K, from the
cistern A, by the pressure of the atmo-
sphere, as high as the dotted line, A,
which is 32 feet above the surface of the
water in the cistern A ; now the valve d
being shat,, and the valve C open, the
water will fall to the dotted line B, that
being 32 feet above the surface of the
water in the cistern B, thereby pro-
ducing a vacuum in the cylinder beneath
the piston, or in the space between the
dotted lines A and B.

The piston, now having the whole
pressure of the atmosphere upon it, will
descend with a force proportionate to
its area, bringing down the end of the
beam with it.

The piston being now at -its Jowest
point, the rods, gg, will have opened, in
their descent, the valve d, and closed the
valve ¢. 'The water will now rise, by
the pressure of the atmosphere, through
the pipe K, and regain its height in the
cylinder to the dotted line A, while the
momentum of the fly-wheel raises the

_piston. When the piston has reached
jts highest point, the rods, gg; will have
opened the valve ¢, and shut the valve d,
and the piston will again descend, the
water which produced the vacuum pass-
ing off through the pipe, L, into the cis-
tern, B.-

The cistern, A, is supplied with water

from the pipe, E, which has a ball-cock,

to preserve the leve] of the water. The
pipe, F, allows the superfinous water to
run off from the cistern, B, and thus pre-
serves the same level of water ju that
vessel. '

Before the engine can be setin motion,
the plug ut F must be taken out, the

FiRS? ﬂ\lﬂ” OF VENUS, ETC.

pipes L and K, and the cylinder, filled -
with water ; replace the plug, and shut
the valve, d, and the motion commences.
It is obvious that the height of the level
of the water in A, above that of the -
water in B, will be the length of the
stroke of the piston.

Having put my ideas together on
this subject in a very hasty manner,
1 shall be obliged to any of your
Correspondents who will puint out
any inconsistency they may observe.

1 am, Sir,
Your most obedient servant, -

RoninsoN CRUSOE.
Portsmouth.

\‘- om—

FIRST TRANSIT OF VENUS.

The first time the transit of Venus
over the sun's disc was visible to
mortal eyes was on the 24th of
November, 1639, and the only two
persons in the world who then ob-
served it were Mr. Horrox, a young
astronomer of great talents, who
¥redicted its ap{earanoe, and his
riend Mr. Wm. Crabtree, to whom
alone he had ventured to announce
the discovery. How enviable must

_have been the delighted feelings of

these two young friends, at the
moment when their solitary antici- -
pation was realized ! Mr. Horrox,
who was suddenly cut off in the 22nd

.year of hisage, was also the author of

a Theory of Lunar Motions, which
Newton has mpde the groundwork
of his Astronomy, but not withouta
proper acknowledgment of the claims
of this extraordinary young man, of
whom he always spoke as a genius
of the first rank.

——

ERRORS IN DR, HUTTON’S TABLES
OF THE PRODUCTS AND POWERS
OF NUMBERS.

Mr. James Utting has discovered
1o less than 1700 errors in one page
(the 20th) of Dr. Hutton’s Tables
of the Products and Powers of Num-
bers. The products of all numbers
from 361 to 380 at the head of the
table, by 15 to 99 at the side, areall
100 tov little.



CUBIC EQUATIONS.

CUBIC EQUATIONS. '

(Continued from page 425, No. 139.)

(For the Mechanics’ Magesine.)

Sin,—~In my last wmﬁlnnicaﬁon 1

made a mistake in assigning the near- )

est limits of the irreducible equation
y’—ay=—a, which I stated it to be:

y’is greater than a‘}— l-l%, but less

than of, It ought to have been, g is_

greater than a‘ - ‘llli’ but less than
5
Ci - -l-d. .

I shall now proceed to explain how
& near value of the positive root of the
irreducible equation y3 —ay=a, ora
near value of the negative root of the
equation 33— gy = —a, maybe obtained
from Table 1.

Ezxample 1st.
Given 23—~20rm=1l, to find a near
value of the positive root.
"~ Solution,
Reducing the equation to the tabular
form, itbecomuy’—gyﬂ » e
118 112 ° )

(f-:;)* - 2 o1 =316 o,

Opposite t08.5 we find a = 8.04020

verreresee 8.6 urrn, af = 813977

9957

Difference,. seseases

Corrections.

45980
" 46023

43

—

Also 8.13116—8.04026 29094,
Hence 9957 : 9096 :: 43 : 39 .°.
A5980 + 39 =.46019 is the approximate

51

correction to be added to 8.13116, to -
give a near value of y .. y = 8.59135,
11° 11
In order to see how far the tabular
solution is correct, we shall solve the
equation 2% — 20 x = 11 by Mr. Raph-~
son’s method of approximation,

: Solution. )
When 4 is substituted for 2, the
result is — 16; and, when 5 is substi-
tuted, the result s + 25 .. one pos-
sible root lies between 4 and 5, try 4.5,
andletr =45+ 2=9+z. Then
Par3+3r224, &e,
~202 =—20r—202
~]1 =m-]ll ‘

3992020 2207 +11=19,"
and z-mr+lli—70_
: T
1 40r+33 180 + 33
=37+ ga—e 1% *ima—g

= —15=.2 nearly, .¢. 2 4.7

nearly.

Suppose 2 = 4.7 + z m r+:,t5en
.1 40y 433
8=—§" + m=—17566+l.591

=025 ,*, r=4.7 +.025=4.725 nearly.

Again : Suppose +=4.725 4 z==r +z,
by proceeding as above, we find 2=
000243, :

%o & = 4.725243, very nearly.

Hence the tabular solution gives the
positive value of = true to 5 decimal
places, and more could not be expected,
as the Table only extends to that num-
ber of fgures.

Ezxample 2nd.

To find the negative root of the
equation 23—9 = ~8,

The hegative root of the equation
2% — 9 2=~ 8 is the same as the posi-
tive root of the equation 23—9 r=8.

The tabular equation is % — g%y =
» . 2_’ i-gﬁ‘ 5
£ (BT s

. 2



52 SCYLLA AND
Opponite to 3.7 we find a¥ = 3.28287

cervereese 88, 0e.. a¥ = 338108

——

Differenct.c.ccecdee 9821

E————
Qorreckions.
41713
' 41892
179

———
Also 3375—3.28287 <9213 .. 9831
: 9213 :: 179: 168 :; 41713 + 163 =
41881,

Hence y=3375 + 41881 =3.79381,
and z =3 x 379381 = 337236,

The negative root of the equation
29 =9 2= 8 i§—3.37228; and all these
figures we have found to be correct by
the method of approximation.

Cubic equations of the form 2% +
ga® + r =0, very often ocour for
solution ; they may be redaced to the
tabular form without taking away the
second term, as follows :—

Puz= &,then,by substitution, the
equation 23 £ g% & v = 0 becomes

5*5;?:-0;:7"?#’*":0,

oryd x ’;s-'g % t—l-O;mduming
%?--a,'theny’ Faystam0,

The semaindsr of this subject, Mr,
Editor, I thall certainly finish ia my
nest communiostion.

' I zemain, Sir,’
Your most obedient servant,

Gevso Seane
D . e

SCYLLA AND CHARYBDIS,

ml;uk o ver{ lmﬁ«:eoln i
pi tein very terri urs
and, toydl::c.ribe its horrors, Phale-‘
rion, a painter, celebrated for his
nervous representation of the awfhuix.l

and the tremendous,
whole talent, But the flights of

OHARYBDIS.

goetry can seldom bear tobe shickled
y homely truth; and if we are to
receive the fine imagery that places
the summit of this rock in clouds,
Dbrooding eternal mists and tempests ;
that represents it gs inaccessible even
to a man provided with twenty hands

and twenty feet, and immerses its -

base among ravenous sea-dogs ; why
not also receive the whole circle of

* mythologioal mas of Homer,
wiz:: though so

requently dragged

forth as an authority in history,
ology, surgery, and geography,
ought, in_justice, to be read only as
apoet. In the writings of so excel.
lent a hard we must not expect to
find all his representatiops strictly
confined to a mere accurate narration
of facts. Moderns of intelligence,
in visiting this spot, have gratified
their imaginations, already heated by
such descriptions as the of
the Argonauts and the disasters of
Ulysses, with fam‘:z‘ing it the scourfe
of seamen, and that, in e, Its
caverns * roar like dogs ;”’ but I, as
» sailor, never perceived any differ-
ence between the effect of the surges
here and on any other coast, yet I
have frequently watched it closely in
bad weather. It s now, as I pre-
sume it ever was, a COmmon of
bold approach, s little worn at ite
base, and surmounted by a castle,
with & sandy bay on each side. The
one on the south side is memorable
for the disaster that happened there
dnrinf the dreadful earthquake
of 1783, when an overwhelming
wave (supposed to have been ooca-
sioned by the fall of part of a pro-
montory into the sea) rushed up the
beach, and, in its retreat, bore away
with it upwards of 2000 people,
whose cries, if they uttered any, in
the suddenness of their awful fate,

were not heard by the agonized spec-
tators around.
Outside the of land, or

Braccio di St. Raimeré, that forms
the harbour of Messina, lies the Sa-
lofuro, or celebrated vortex of Cha-
rﬂ);iis, which has, with more reason
than Scylla, been ¢lothed with ter-
rors by the writers of antiquity. To
the undecked boats of the s,
Leocrians, Zancleans, and G , it
W have heen . ; for,
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even in the present day, small craft
are sometimes endangered by it ; and

I have seen several men-of-war, and

even aseventy-four-gun ship,whirled
round on its surface; but, | using
due caution, there is gene y very
little danger or inconvenience to be
apprehended. It alzpean to be an
qimated water, of from seventy to
ninety fathows in depth, circlinf in

)ly,

" quick eddies. It is owing, proba

to the meeting of the harbour, and
lateral currents with the main one,
the latter being forced over in this
direction by the opposite point of
Pezzo. This agrees, in some mea-
sure,with the relation of Thucydides,
who calls it a violent reciprocation

+ of the Tyrrhene and Sicilian Seas ;

and he is the unly writer of remote
antiquity I remember to have read
who has assigned this danger its
true situation, and not exa gerated
its effect. Many wonderful stories
are told respecting this vortex, par-
ticuhrl{ some said to have been
related by the celebrated diver Colas,
who lost his life here. I have never
found reason, however, during ny
examination of this spot, to helieve

one of them. .
. Sinyth's Memoir,
—— .
’
SILK-WINDING MACHINERY—MR,
BADNALL’S PATENT.

(To the Biitor of the Mochanics’ Magexine.)

Sir,—Not being a constant reader
of your Publication, it was not until
this morning that your Number for
April 15 was put into my hands, It
contains an article from the pen of
an individual named Jones, relative
to my partner, Mr. Badnall’s, Patent
for the Manufacture of Silk. Asit
is evidently written with the inten-
tion of easting a shade upon that in-
vention, I shall take upon myself to
answer the erroneous and unfounded
statements it contaios.

To the claim to the invention Mr.
Jones set up for our agent, Mr.
Scott, in a former communication,
and which he still attempts to iusi-
nuate, Mr. S,'s own written disavowal

.between -Mr. Badnall and m&self,

will by most be deemed a sufficient
answer. To convince Mr. Jones, how-
ever, that the source from whence he
gleanet}l his inﬁormalilon is ullzlolt) as
correct, as he supposes, I would beg
to inform him.ptlm the. coppers
which Mr. Scott, then in the employ
of Messrs. Pontifex and Co., was
sent to erect, were not for the tan-
ping process patented by Mr. Spils-
bury, but for a dye-house belongin
to Messrs. Badnall, Spilsbury, an
Cruso; that so far from its being
possible for Mr. Scott to have any
claim to the inveution alluded to,
there is now in my possession a cor-
respondence, prior to the period .
when Mr. Scott first visited Leeki

being at that time in London, in
which the principle of driving the
skein of ail{ by power, in comnbina-
tion with a power fof co‘rin nsati
any irregularity of its delivery, is
not only fully discussed in words,
‘but exemplified by drawintp.
Havirig thus disposed of the first

-error, 1 will proceed to discuss, an

Mr. Jones’s own principles, the re-
lative merits of the 0ld and new na-
chines. The propositions he lays
down are severally as follow :—

1st, That Mr. Pattison has lald the
machine aside ;~~that Mr, Pattison Is the
greatest English throwster—that, there-

" fore, the machiue is nbouring under the

greatest possible condemnation,

2dly, That jucrease of velocity being
attended with equal expense, has no ad-
vantage j~—that the chief advautage of
the machine is velocity, therefore the
new machine has no advantage,

Lastly, ‘That a bobbin wound rapidly
must make bad work ; the new machine
winds rapidly, therefore. the fuvention
is radically defective,

Without stopping to examine the

logical accuracy of Mr. Jones’s first

proposition, but allowing Mr. Pattj-
son (Mr.Pattison,jun. I conceive isal-
luded to) to be the greatest throwster
—to be possessed of a suffieiency of
acuteness to know his own interest,
and of judgment to discriminate be-
tween thedifficultiesinseparable from
a new system, and the difficulties in-
separable from a radically defective

.
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system, we are not to suppose that

r. Pattison’s mantle will extend to
his servants. Now, unfortunately,/
Mr. Pattison never saw the machine
in question. But even allowing all
the infallibility to Mr. Pattison and
his men that Mr. Jones can desire,
before we bow to their dictum, it
must be shown, that the greatest
throwster in the trade—greatest, of
course, as lpossessing the largest ca-

ital, for I am not aware that Mr.
attison Esssesses any thing to, dis-
tinguish hi

m from his neifhbours,
save extent—it must first, I say, he
shown, that the greatest throwster
would object to see his supremacy
maintained at the expense of the
good fame of an invention, the in-
tention of which is to render capital,
the cause of his superiority, less ne-
cessary. - However this might be,
one point I can personally attest. A
few days previous to, I may almost
say at the moment, Mr. P. was pub-
licly declaring in London the ma-
chine a failure, I was myself at Mr.
Pattison’s factory at Congleton, and
“there saw the engine going, about
‘three times faster than the other en-
gines, superintended by the same
.number of children, and winding the
-same quality of silk. Mr. Brace-

irdle, the superintendent, expressed
ﬁmself satisfied, that the engine
wound considerably quicker and bet-
ter than the common description—
that he had not yet tried how much
80, as the hands were scarcely be-
come sufficiently accustomed to it,
to work it to the hest advantage.
Such was the fact; to reconcile, it
must be the task of the greatest
-throwster and his advocate, Mr.

Jones.
The premises of the second 8.1;0-
osition I cannot assent to : that,
use increased velocity is attended
with an equivalent increase of ex-
nse, it has therefore no advantage.
s it no advantage to perform on one
machine, in the same time, the work
of five on another construction ?
Are the saving of capital on the first
cost, the after wear and tear, the
saving of room, points not worthy
of consideration? they inay be so
“with the greatest throwster, but the
trade at large, the smaller capitalist,

SILK-WINDING MACHINEBY==MR. BADNALL’S PATENT.

and the consumer will find it other-
wise. Is it a slight advantage to
perform the same quantity of work,
though the expense be equal, by one
machine in a fifth of the time that
another will require ? Is neither
interest of money, nor a quicker
return of capital, advantageous? If
the{ be not, Mr. Jones perhaps
be kind enough to enlighiten man-
kind as to the error into which the
have hitherto been blindly plunged,
in supposing that such trifles could
form any part of the advantages of
machinery—nay, he will be kind
enough to point out in what else
those advantages consist. But Mr.
Jones errs as much in supposing the
advantages of Mr. Badnall’s patent
to be confined to increased velocity.
I am tempted to ask, did Mr. Joues
ever witness a silk-winding engine at -
work ? If he has, he will have seen
the thread break, and that constantly,
where the thread, if at all finer, was
yet quite strong enough to bear the
subsequent operations of the throw-
ster. He might also have observed
that the cause arose from the strain
that the momentum, acquired of ne-
cessity by a swift in motion, exerts
on the silk when it sticksin the skein
or hank. He might then have pos-
sibly deduced, since momentum in-
creases with velocity, the utter use-
lessness of driving a swift on the
common principles at a sYeegfren.ter
than that ordinarily employed.

I need not here inquire into Mr.
Jones’s assertion, that the waste must
be wound, and consequently the work
will not he of so good a quality when
wound by the patent engine, the use

,of the lever in which, is, by means

of its power of extension and con-
traction, to regulate the exact fine-
ness at which the thread is to be
wound off unbroken—as that remark
evidently arises from his total igno-
rance ofy the machine he ie discuss-
inE. ‘Neither shall I stop to notice
what degree of contradiction exists
between his observation, ‘ that the
English machines drive three times
as fast as they wind at the best mills
in Italy; and his opinions of the
non-advantage of increased velo-
city, as these ideas arise from a
similar ignorance of the real bear-
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of the case he attempts to in-

vestigate. - ;
The third ition is no less
erroneous. common causes of”

the breakage of threads in the ope-
rations of throwing, arises from the
looseness and unevenness of a bobbin,
wound by the comman engine, and
from the displacement of the threads
and even breakage in such bobbins,
by the frequency of the handling
they necessarily require for piecing
the threads. These are the true
causes,combined with a radical defect
in mules on the old construction,
which, though it is provided for in
- Mr. Badnall’s patent, it is not my
province now to discuss. The first
of the defects the patent machine
remedies by the power it gives the
winder, to give to his bobbins any
degree of tightness he may desire.
The chance of the second is rendered
much less, by the less number of
times that the bobbin requires to be
handled, and also by the less effect
such handling has on a tight than s
slack bobbin. The explanation is
found to agree with experience. for
it is no uncommon thing to find a
gatent bobbin spun out without a
ru"kl:ﬁe.
Finally, the fact that the silk
termed Gonatia A., which, from its
extreme fineness has alike defied the
English and the Italian throwster, is
now wound and worked by the new
machinery with as much facility as
coarser silkks upon the old would
have been, is of itself an ample re-
futation of Mr. Jones’s statements ;
and it is with a feeling allied to self-
debasement that I have condescended
tonotice the remarks of an individual
who has so little regard to consist-
ency or truth, as first to attempt to
injure the character of Mr. Badnall
under the paltry subterfuge of vin-~
dicating for another the merit of an
invention, which, when he finds him-
self foiled, he would feign attempt
to cry down as destitute of merit
altogether. Such conduct I should
have treated with the contemptuous
silenee it so richly deserves, did I
not witness in it a fresh attempt on
the part of an interested few, the
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situation' of some of whom ought
to have taught them better, to run
down w series of improvements,
which, though they have arisen in &
manufactory of which I am a mem-
ber, I donot hesitate to declare will,
ere long, raise the English silk ma-
chinery to a pitch of perfection not
sur| by that of the cotton

I now leave the patents to rest
upon their own merits, on:{ request-
ing those who mg wish them well,
to consider the difficulties and preju-
dieés ever attendant on the introduc-
tion of & new system.

1 have the honour to remain,
L ‘il', -
Your obedient humble servant,
\ F. GisBox Spriusaumy.

Ballhaye, near Leek, !
. May 13th, 1826.

et —

KITCHEN FLOORING.

S1r,—I observed, some time since,
in your truly valuable publication,
an inquiry upon the subject of floor-
ing kitchens, &c., with a description,
of cement or mastic. Now I have
been some time waiting in the hope
of seeing the soint discussed; but,
as the wooden flooring of my kitchen
is giving broad hints that something
must speedily be done, will you allow
me to revive the subject, by pro-’
pounding the following questions ¢

What is likely to Le the expense
of covering & common house kitchen
compared with ing?

What is the best kind of cement,
and whether any. persons in town

would undertake the job ? .
Whether the work is likely to chip
off? &ec.

I am inforned that the flooring of
kitchens, and even of upper roomns,
in Derbyshire, are usually covered
with a sort of mastic ; but any in-
formation upon the subject will
much oblige,

Your old and constant reader,

ZRTRDAPEDON.
May 19th, 1826,
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PTHEORY OF THE AURORA BOREBALILS.

Rir,—~The attempt to add another
to the nuteroys theories which have
beeb proposed, respecting the cause
of the Aurora Boreulis and Australis,
may, perhaps, be thought presump-
tuous ¢ but in this age of science, I
should hope that any endeavour to
elucidate a subject, which has hi-
therto baffled research, will meeét
with indulgence.

It is khown that the ancients saw
but little of those phenomena, and
Rnew less, as the appearance of the
Aurora Borealis was by no means
frequent upon record, -until after the
year 1718, They gave it different
appellations, according to its vartows
forms and ¢olours. Since the time
mentioned, opportunities of accu-
rately observing its movements and
variations have heen numerous, and
all writers on the subject agree in
their descriptions; viz. that it ap-
pears to stretch from the North to-
wards the South in broad flashes, co-
lumns, rays, straight or wavin
lines, or arches across the zenit
from East to West; that its motions
are very variable, being endicu-
lar, horizontal, quiek, slow, tremu-
lous, and waving, and flying from

ont of these forms or movements to _
another with fnconceivable celeri
and brilliant changes of coloar ; that
fts tints are prismatic, and very si-
milar to-those of rainbows, haloes,
pataselenee, and other meteoric ap-
arances, the undoubted cause 6f
which is reflection of light from, or
refraction of it through, water.

In mentioning former theories,
most of which have been rejected as
soon as proposed, by the scientific
world, I have neither time nor in-
clination to describe them minutely,
nor is it here requisite. It will suf-
fice to glance at the most prominent
and probable, as those supported by
the names of the ablest men. - Many
are sufficiently absurd to carry their
confutation with them; but as, of
course, so difficult a problem must
necessarily have given rise to ver
wild hypotheses, it is needless ll!
most to say, that they are extremely
abundant.

Dr. Halley gives us two solutions :
first, that it is occasioned lo! vapours
mﬁedmb;l wubterranean fires, and
tinged with sulphur; er, secondly,
by a subtle vapour, which, entering
the South pole, passes through the
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Barthi, making its exit at the North,
and there, being suddenly condensed,
gives out the same kind of light that
electries do upon friction. To con-
fl;: the itfoi:m"l hypothesis of the
tor, only necessary to say,
that we are lrayw sufficiently :z-
quainted with the laws of optics to
know, that swiphur is not required to
fmpart prismatic colours; and the
Jatter is geologically impossible ; ar,
if it were not, the ap) ce of the
Aurora Australis within the Antarctic
Circle colnplete? destroys it.
Mr. Cotes* deduces the pheng-
mena from streams emitted from the
heterogeneous and fermeating va-
pours of the atwiosphere. Modern
chemists, I believe, recognize no
such streams. Mr. Canton, Dr.
Franklin, and Mr. Kirwan, with a
great majority, suppose electricity
1n avariety of ways to be the El:mary
cause ; but Mr. Fisher, in late
Northern Voyage with Capt. Parry,
affirms more than once, that the
electrometer was not in the least af-
fected with it, although it frequently
streamed in its most vivid lustre over
the ships. Mr. Dalton conceives it
to be an effect of magnetism. 1
never heard that, under any circun-
stances, wmagnetism had the power
of producing reflecting or refracting
rays of light. Lastly, M. Libes sup-
poses the Aurora Borealis to be pro-
duced by nitrous acid, nitric acid,
“and nitrous gas ; but he also calls in
the aid of an electric spark to pro-
duce these subatances (which assume
the prismatic colours), from the de-
composition of azotic and nxygen
gnses. As far as nitrogen is lLere
concerned, this theory is the nearest
to that which I shall now offer, with
the ditfidence so intricate a subject
excites, as nitrogen is always an
t in the formation of ice. .But
before I proceed farther, 1 inust ob-
serve that I win no astronomer, and
must therefore beg indulgence for
errors or deficiencies in terms of de-
scription. ' .
It is to the work of Mr. Fisher,
~ above mentioned, that I am indebted
for the suggestion of this attempt at

* Vide.Smith's Optics, p. 69.
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an hypothesis. Ja his aecurate ace
tounts of the various haloes, arcs,

araselenz, &c., which be saw in the

reary regions he visited, he tells us
thathe slway:1 observed, (:?;ing their
ap nce, floating particles orcrys-
ull:e:f“ fce, in the atmosphere ; wm
was also tl:: case wheln the sun. first
appeared after its long absence,
v&icb was visible, bygrefncﬁon.
three days before it rose above the
horizon. Now, considering the great
refracting power of water, either in
its fluid or congealed state, and the

prismatic forms of its crystals, thus
evinced in an immense degree in the
formation of theee meteorie appear-

ances, and at tlie same time knowins '
the exhaling power of the suf, ai

by the evngmﬁon and expaasion
occasioned {:olanio and subterra.
nean fires, which can raise vapour to
almost say conceivable altitude, is it
teo great a stretch of imagination te
suppose, that minute crystals of ice
may be suspended ot a great heat in
the atmosphere, sufficrently high
even te be exposed to the eun’s rays,
which of course pass obliguely over
the ﬁlobe, when the Arctie Circle is
enveloped in the Earth’s shadow? 1f
this could take place, the rays might
be refracted by clouds of the con-
goaled atoms towards the North Pole,
and cause the phenomenon of the
Aurora Borealis; and towards the
South in a less degree, propor-
tionate to the supposed quantity of
floating crystals in a .comparatively
warmer region, forming the Aurora
Australis.

One principal branch of the sub-
Jject to be considered, is the height
of these phenomena ahovethe Earth;
and the calculations of it are as vary-
ing and discordant as the theories re-
specting them. Father Boscowict
has determined the height of the
Aurora Borealis, seen by the Mar-
quis Poleni on the 16th of Decems

“ber, 1737, to have hcen 825 Eng.

lish miles; Mr. Bergman averages
it- at 468, Mairan at about 200
leagues, aud Euler at several thou.
sands of miles! So much for com-
putation! The theory here offered
would require an atmosphere of an
altitude eynal to that of the pheno.
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menon; and the mean height of ‘the
atmosphere is supposed to be about
five miles and a quarter. I say sup-
posed, because, from many causes, it
is known to be very unequal, and in
spite of all calculation, it is con-

that the extension of its rarer
strata may be indefinite. As an ad-

ditional assistance to the oy'mion’

here Lroached, Mr. Forster, In his
account of his voyage with Captain
Cook, in 1773, says, * these columns
(the Aurora Australis) are sometimes
bent sideways at their vpper extremi-

ties.” May not this be at the points

of refraction ?

We are told that, although the
Aurora Borealis appears to dart to-
wards the South, it in reality points
towards the North: if this be the
case, it must be the atmospheric re-
flection of the true Aurora Borealis,
which is seen on this side of the
Pole. :

The visible phenomenon, then, is
here considered to be an atmospheric
reflection of the refraction of the
Sun’s rays through a floating me-

dium of crystallized water ; and in ’

this single sentence lies the essential
part of the theory now offered.

THEORY OF THE AURORA BORBALIS.

It only remains to attempt to ac-
count for the various and momentary
movements, extinctions, and re-illu-
minations of the phenomenon; and,
according to this view of its proba-
ble cause, these must be eﬂ'ected"l‘)ly
the rising, falling, sudden crystal-
lization, expansion, alteration of
form, and aggregation of the minute
crystals or atoms, varied inﬁni':g
by currents of wind, chemical
other causes unkhown.

Feeling my want of terms to ren-
der this description accurate, I sub-
join a ? |‘_of th;s:lh;ory, inf “tlllxe

ope of making m more
comprehended. y

I am, Sir, yours, &ec.
H. W,
Description.
S, the Suu.
E, the Earth,
1, floating particles or crystals of ice.

B, refraction of the Sun’s rays, form-
ing the true Auvora Borealis. .

D, atmospheric reflection of B, the

Aurora Borealis,which appearsto stretch
towards the South, .

VARNISH FOR ELECTRICAL RIBBON.

comi—

[ To the Editor of the Mechanics’ Magazine. ]

c——

Sir,~As a friend of Galvanus, [
must be%' leave to remark, that the
reason of your Correspondent, G. M.
H——n, failing in his experiments
with the pocket electrical apparatus,
is because he has hitherto net used
the proper varnish for the ribbon,
the ingredients and respective pro-

rtion of which is as follows :—

very ten parts should consist of
isinglass, three parts; India rubber,
.three parts ; let these be dissolved
in alcohol : next to this solution add

n

six parts of copal varnish. Heat this
comgound over & gentle fire till tho-
roughly incorporated, and, while
liot, dip the ribbon into it; when
dry add another coat, till there is

sufficient varnish on the ribbon.

I remain, Nir,

Your most obedient servant,

PsowTARKONOSKI.

P.S. The white of an reatl
improves the varnish. 88 greaty
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ANCIENT VASES.

From the Latin of Professor Hausmann.s

The ancient painted vases, chiefly.dug
up in mauy districts of Lower Italy, have
excited much interest amoung the learned
and the admirers of ancient art. While
the elegance and diversity of their forms,
together with the singuiarity aud bold-
pess of their figures, delight the eye of
the beholder, the variety of design and
subject in the paintings with which they
are decorated, equally conduce to the il-
lustration of mythology, history, and au-
cient art. ‘The investigation of these
paintings has altready congributed in no
small degree to improve our knowledge of
antiquity ; nor has the imitation of the
forms of those vases been less a source
of profit as applied to the art of pottery.
The famous Wedgwood-ware owes its
celebrity as much to the successful imi-
tation of the forms of those vases as to
the excellence of its material. Iu like
manner, the beautiful ornaments ob-
served upon these vases, have, in our
times, been transferred to the subjects of
‘many other arts; and have been em-
ployed for the decoration of buildings
rooms, furniture, articles of dress, an
other works of laxury; insomuch, that
antique forms have become so common
in modern art, that their origin has been
vearly forgotten. Although ancient art
has, in this manner, made its way into
the shops of potters and other artificers,
and even iuto our drawing-rooms, yet
the scientific study of technology, and
the history of the mechanical and che-
mical arts, have hitherto been little ad-
vanced by the investigation of those an-
cient vases. In the writings of the an-
cients we scarcely tind any pussuges in
which positive mention is made of them ;
and none, in so far as | know, where
their composition is spoken of. This

int, therefore, can only be avcertained

an accuarate examination of the vases
themselves. During a fourne which I
made last year through ltaly, I had op-
portunities of examining the splendid
collections of those vases which adorn
the museums of Florence, Rome, and
Naples. ‘The pleasure derived from this
investigation was much augmented by
some obscrvations which it suggested to
me ding their composition. The
little that 1 have learned with regard to
this subjcct, either during ny journey or
from subsequent observations and expe-
riments, | shall endeavour to expose in
the following essay.

* Transactions of the Royal Society of

Go‘ﬁnm.
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SkcT. ~0f the Vat-e:, eommonly called
Etruscan, in generd¥.

We shall confine ourselves to the vases
commouly called Etruscan, although the
greater part of them are vot of Etrus-
can but of Grecian origin. The cele-
brated Winkelmann was the first who
refuted the opinion chiefly supported by
Gorius and Buonarotti, that these painted
vases of pottery-ware had been manu-
factured in ancient Etruria.®* But al-
though it canoot be denied that the
greatest quantity of vascs has been dl‘:g
‘up in those parts of Italy and Siciléwhi
were formerly inhabited by the Greeks
nor that the style of their paintiugs and
theirinscriptions suficiently demonstrate
their Grecian origin ; yet it is probable,
that the art of fabricating painted ves-
scls of earthen-ware was not confined to
that gortion of ltaly, but also extended
to other districts, since, in many places
remote from it, vases of the same gene-
ral description have been dug up, which,
however, possess so much diversity of
character, with rd to their forms
and paintings, as to induce the inference,
that they had not been transmitted to
those parts by commerce. Nor was this
art confined to ancient Italy alone, but
was also practised in Greece,t and
thence made its way into some of the
ncighbouring districts of Pontus.? ‘The
painted vases found in these couutries
are essentially the samc as those disco-
vered in [taly.

‘The vases found in different parts and
situations of Italy differ more or less
from each other, both with res to

" the quality of the material, and to the
workmanship and style of painting ; the
cause of which difference is to be sought
for in the different natural qualities of
the materials, or in a different degree of
perfection in the art. For the art of
forming vases of pottery-ware, aud of
ornamenting them with paintings, may
not ouly have existed in various degrees
of perfection in_different places at the
same time, but the state of this art had
also, without doubt, been very different
at different periods.  And not only have
earthen vases of very different degrees
of fineness beeu manufactured at the
same time aud in the same places, but
also plain vases, without any paintings,
in all other esseutial respects agreeing
with the paiuted ones, and destined for
the same general purposes.

Of the painted earthen vases, dug up
in differcnt parts of Italy, those fouud in

* Geschichte der Kunst, p. 193, et seq.
1 Clarke’s T'ravels, vol. iv.—Walpole
Memoirs, 2d Edit.—Antiq. of Athens,
. 322—Ritter's Vorhalle Europaischer
c’olkergeschichlen von Herodotus, p. 232,
2 Ritter, as above, p. 231,
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® .
K:er Italy and Sicily are the finest,
best of all, however, are tLose found
at Nola, both in res to the excel-
lenco of their ma , and theeleganuce
of their forms, together with the beauty
of the paintings and the lustre of their
mhrl;e-‘l:ikle coating. Ma:.y‘ of them‘a‘rlc
20 perfectly preserved, that you mighs
imagine them newly made. Nexsto the
Nola vases, are those of Locria and
Agrigentum. Many vases have also been
fouud near Pestun, the ancient Capna
- (uow 8. Maria di Capua), Sancta Agatha
Sothorum, ‘1'rebbia, Aversa, Avella, Ta-
rentumn, and in some other places of
Apulia, and of the Neapolitan province
wvamed Abruzzo, the greater number of
which are remarkable for their beauty.

Of late » vases hare also been dug
wp in vicinity of the cities of Angi
aud Pomarico in *

The t
and best collection of vases, fouud in
&?Si:inld other L of bowm;l ltal
an y, arrauged most elegantly au
in the best order, is preserved in’ the
Mol Moseun of Naples; this eolleg-y

ate, been much enlarged

-the rc‘un of the extensive one made
at Nola, belonging %o the family of Vi-
seuzio. Of the private collections at
Naplcs, the most remarkable is that of
the ArrhbilbcT‘ of Tarentum, which is
prescrved at his seat near Portici, ele-
gantly adorned with the choicest works
of ancient aud modern art; and what
renders this ocollection still more de-
serving of attention is, that it is illus-

a learned description drawu u
by its accomplished proprietor himself.
A great number of vases, dug up in
Lower ltaly, have also been deposited in
the Vatican Li at Rome, and the
public Museum uf Floreuce,

In the middie part of Italy painted
yases have been found much more rarely,
1n some places of ancient Etruria, as for
enmnle, near Voltena sud the cities of
Chiusi, Viterbo, and Corneto, a few were
Mmeﬁy dug up, some of which are pre-
served in the Florearive Muscum.t 't'he
true Kirnscan vases may be distinguished
from others by the iuferior quulit{'dof
their materials, by the dulluess of their
couting, but especially by the greater
rudeuees of their forms and painting, as
well as by certain characters of the re<

ntations peculiar to the ancient
sruecan art.§ These differences may

v

® Milligen, Peintures aut. ct ined. de
Vases Grecs, p. vii.

4+ Fea ad Winkelmannum, t. i. p. 215.
—Mecyer in Boettiger's work, entitled
Gricthische Vasengemalge, i. fi. p. 5. 20,
Pefutures de vases antiques vulgairement
appelles Btrusques, gravees par A. Cle-
ner; accomp. d’Explications par A, Li
Millin, 1908, vol. L p. 6, note 34.

3 Lanzi de vast antich) dipuiti, vol-

be very clearly seen in the Florentine
Collection, where authentic Etruscan
vases are placed in the same apartment
with others of Grecian origin. In the
great colleetion at Naples, [ was shuwn
only a single mutilated tue Ltruscan
vase.

No vestiges of ancient painted vases
have, in so far as [ know, been found in
Italy, 1o the north of the Appenines.
Those which are prescrved in the Mu-
seums of Bouonia, ‘l'urin, and other
citics of nosthern italy, have migrated
into those parts from southern ltaly.

It is not my design, in this treatlse,
to institute awy inquiry into the periods
at which these rases were manufactured,
not ouly because investigatious have al-
ready {een made with respect to this
Boint by many authors of great learning,

ut especially also because the settle~
ment of it would involve an examination,}
cutirely foreign to my views, of the va-
rious 1nscriptions ohlervea on those
vases, as well as of the subjects and cha-
racters of the paintings. It is undoubt-
edly more easy to discover the period up
to which these vases may have been fa-
bricated, than the time at which the art,
commonly considered as of Grecian in-
vention, but assuredly of claima
to a much higher autiquity,§ took its
origin. It seems not impro’bable, that
the latest period at which these vessels
were mauufactured in [taly, was the time
?af the ci\i‘l)d\:az.n 'l‘hei man vases og

ter peri up iu many parts of
ltaly,p:l at !‘fohugl’o?npeii, anyd Rome,
Lave a very different character. They
have uo painti but are frequently or-
nameuted with raised figures, and usually
have a red coating ; characters which are
also observed in the Roman vases dug-

- up in some m of Germauy and Frauce.

To a later period also beloug the vases
dug up iu great quautity near Aretium
so far down as the time of Vasarius,
many of which are preserved iu the Flo-
rentine Museam. These vases have a
red or blackish coating, and, in other
respects, areof similar composition with
the older Etruscan vases,** with which
they are sometimes confonnded. It seerns
not improbable, that they beloug to the
Aretiue vases,, so highly estcemed in
aucicut times, which have been praised
b{ Martial,+ and taken notice of b
Plivy$$ and Isidorus, although it is dif-
ficult to'arrive at any certainty with re-
gard to this point.§§

garmente chiamati Etreschi. Disserta-

,zioni tre, p. 23. .

|§| }\llittfr, 1 ei;.’ p. 290, ‘ N
illingen, Peintures antiques

§ Lanzi, ). 6.p. 39, ** Loid, p. 47,

1+ Lib. xiv. Ep. 94,

13 Hist. Nat. Lib..xxxv, cap. 12,

§% Origiu. 1. xx, cap, 4.



- ANGIANT VagRe. .

T The gted earthen vessels of Grecian
m:r'n,ps ich have been found in Lower
seem to be of different ages. Ac-
{ng to the opinion of the celebrated
ngen and some other antiquarians
as opinion which seema to be well
greunded, the vases commonly, but in-
correctly, called Egyptian, whose paint-
‘Ings aré of a dusky red colour upon a
yellow ground, in which condition some
vases have also been dug up in Greece,
are the most ancient, The vases, com-
monly called 8icilisu,* which have black
Ppaintings upon'a reddish yellow ground,
are, according to the same opinion, Jess
ancient, but more so timn the vases with
reddish b&llow figures snd ornaments
upons kfmnd.wbichm the most
common of all.$+ ‘This apivion has in-
deed opposed by the ccle-
brated Rossl, who Las shown the vases
with black ﬁ’gum to be of the same age
with the vest:1 his arguments, how-
aver, o uot seem to invalidate the fore
mer opinion.§

o
Ml

10 paintin
av?:i othE:

some black
l . ..‘._.....__..'tls u :vhl:l black
wases are very frequently ot a white co-
lour, sometimes yellow or reds Not
oply the forms, but also the colours, of
the black coating and arnaments, as well
as other circumstances, correspond with
those which are observed in vases adorned
with more grﬁm and more comiplex
paintings ; from which it may be sup-
Pposed ¢ ruder aud less elegaut
vases are of the sume ag;and magufac-
ture with those more beautiful producs
tions of art, which, without doubt, were
more highly esteemed in anclent, as they
are in modern times.

The vases dug np in Lower Italy are
found inGreciau sepulchres, more or less
con beneath the surface of the
ground, and constructed of stone in &
rectangular form &l:lced near the res
mains of the dead y, and sometimes
nuomrnded upon the walls ; as is
clearly shown by the excellent represen-
tations delineated by Knipius, added to
‘Teischbein's plates ‘of vases, as well as

® Meyer in Boeulnqer'o work, Griech-
ische Vasengemalde, 1. 2, p. 17,
“4 Millengen, Peintures Antiques de
Yases Grecs r. fv. v.
1 Ibid. Third

ingen by the Clwy. Rossi.
M;;I gmtin:lvdwael?ﬁmwm, 1820,
Po ]

letter addressed to M.
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g‘:’w accurately executed niodels ex-

in the royal collection of vases at
aples. Maan I:uel are also found in
fegialS-shh- ound 1%

“haene senul

a

(To be continued,)
——

BORING FOR WATER. '
——ye—

[To the Edjtor of the Mashanjcs’ Mfsganine,)

———

Bir,—If your Correspondents, T. W,,
Clerkenwell, in Number 130, and T.J ., -
in Number 132, will give the address of
the persons they allude to as skilful prac-
titioners 1n boring for water, and also at
the same time furnish some idea of the
expense of boring, they will render a
great service to many of your country
subscribers,

1 am, Sir,
Your obedient servant,
May, 1826. 3—B—.

Il Hamilton in Boettigex’s work cited
above, I. 1, p. 3¢
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A FRAGMENT OF ROMAN GLASS
FOUND NEAR BROUL.®

The invention of glass (says Dr.
Rudolph Brandes) is known to be
very ancient ; nevertheless few an-
tique remains of it-have come down
to us, or have been analyzed.

Although theart of manufacturing
glass was not carried to that degree
of ‘ection among the ancients to
which it has been brought in our
days, still in some branches of it
thg had gone veri far, as has been
sufficiently shown by the learned in-
vestigations of Winkelmann.

Th;fiece of glass which I obtained
from M. Dorow was a fragment of a
round vase, and weighed about ten
grains. Its colour was of a milk
white with a very bluish cast.
pellicle of a brilliant gold colour co-
vered its exterior, an l::‘{urt its in-
t«lalrior surface. o}'h_isd 5:) mn&h
the appearance ing, that with-

outa c%emical trisdonlzgwould have
taken it to be gold; but I shall show
below that this was not the case.
The long period of time during
which the glass had been exposed to
the effects of the air, water, and the
pressure of the earth, had nade a
visible impression on it ; 50 much so,
that it was in a mouldering state,
had entirely lost its firmness and
brittleness, and when broken, press-
ed, or scraped, fell into small leaves
like mica. It had completely lost its
transparency, but it was still evident,
from its appearance in the centre,
that it was originally perfectly trans-
parent, that part, from having some-
what resisted the destructive effects
that had acted upon the rest, being
so still. Wherever the glass was
covered with the gold-like pellicle it
was not transparent, but where free
from it, it was perfectly clear.
By endeavouring to separate that
covering, no gold-leaf was detached,
- but thin leaves of glass ; and the sur-
face beneath soon offered a simnilar
apﬁearance. In soine placesthat me-
tallic tarnish assumed a fine bluish,
. red, or green hue ; and a similar ap-
pearance was produced by taking off

® From Schweigger's Journal, Band x.
p. 304, :

. USE OF GAS IN DWELLING-HOUBRS-~COPERNICUS.

theapparently metallic 1licle which
was on the inyside. Thg: shows that
the cause of this tarnish was the same
as that which acts upon glass long
exposed to the weather—such as in
olf churcii windows, for instance;
and which has a similar appearance.
Howeves, to convince m com-
pletely of theabsence of gold, I heated
as many as possible of the shinis
glass leaves in nitric acid, by whi
process the gold-coloured covering
entirely disappeared, and the leaves
remained without colour. The com-

onent parts of the glass, I found to
Be silica, soda, lead, oxide of man-
ganese, oxide of iron, lime, and alu-
mina. Of these constituents the si-
lica formed about two-thirds, and
the other substance the remaining
third of the whole mass.

n—

USE OF GAS IN DWELLING-HOUSES.

A medical Correspondent objects
strongly to the use of Gas in Dwel-
ling-houses. * The quality of the
air,” he says, “ is rendered by it 12:;
culiarly injurious to health.
lymphatics have the power of taking .
up us substances, and it must
be evident, that however slow the
Eroceu on a strong constitution, the

ydrogenous rorerties of such gas
as supplies the lamps now in use,
must produce injuries to the lungs,
and from thence to other parts of the
frame.” As far as the observations
of our Correspondent alaply to coal
gas, which is that chiefly used in
coffee-rooms, shops, taverns, and
other public rooms, we are inclined
to agree with him; but ‘where oil
gas is used, we do not believe that
the air is more deteriorated by it
than it would be by the use of tal-
low candles.

i

COPERNICUS,

The name of this celebrated astro-
nomer was originally written Kop-
pernick ; he was a canon and physi--
cian, and occupied himself in (Yirect—
ing huildings. The aqueducts which
he constructed at Graudenz, Thorn,
and -Dantzig, still exist. He took-
twenty-four years to produce his



FRENCH METHGD UF PREPANING.GQLD-BEATER'S.SKIN.

famous astronomical system, against
which the thunders of the Vatican
were burled when the author was
dead. The sentence of condemnation
was only repealed at Rome in 1821
Copernicus died in 1543. 'The mo-
nument which Bishop Kromererected
to him in the Cathedral of Frauen-
bourg, no longer exists. Prussia

claims Copernieus as one of her sons,
althoblg:\, at this period, Thorn did
not belong to the Prussiams.

e —
7l '

FRENCH METHOD OF PREPARING
GOLD-BRATER’S SKIN.

Before describing this process it
is proper to observe, with respect to
all articles made of the gut of ani-
mals, as gold-beater’s skin, lathe-
bands, harp and vielin strings, &c.,
that the muscular tunic requires, in
the first place, to be freed from the
external or perituneal membrane,
and the internal or mucous mem-
brane. Of old, the guts used to be
subjected, for this purpose, to a pro-
cess of putrid fermentation,which was
accompanied with such a fetid ef-
fluvia that it could only bLe carried
on at adistance from inhabited places.
In 1820, the Society for the Encou-
ragement of National Industry of-
fered a prize for a process of effect-
ing this object without submitting
. the guts to the putrid fermentation,

and the result was the invention of

the following process, now in gene-
ral use in France :— .

After the guts have been freed
from all greasiness, by the usual
methods, and turned inside-out, they
are put into a tub capable of contain-
ing as many as are produced from
fifty oxen, and two buckets of water,
each containing a pound and a half

of the eau-de-Juvelle* (marking from

12 to 13 degrees of the Pese-ligueur,
or rometer for alkaline solutions)
are poured upon them. If not suf-
ficiently wetted, another bucket-full
of well or river water is thrown over
them ; they are then well stirred up,

® This article is an_alkaline liquid,
manuafactured in the vicinity of Paris,
and sold at & cheap rate, for the use of
laundresses, &c.

\
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and left to steep all night. At the
end of this time the mucous mem-
brane may he removed with as much
facility as it could be after many
days of putrid fermentation. At the

moment of contact with the eau-de- .
Javelle all fetidity totally disappears.’

The other operations are afterwards
performed in the usual manner. -
We now proceed to describe the

g(eaculiar process of preparing gold-
ater’s skin. o

When the workman has stripped
off that ﬁart of the peritoneal mem-
brane which surrounds the czcum,
he takes from two to two and a half
feet in length of it, and inverts it,
or turns it inside-out ; he then leaves
it to dry : when dry, it resembles a
packthread. In this state it is sold
to the manufacturer of gold-beater’s
skin, who takes the dried membranes
and soaks them in a very weak solu-
tion of potash. When sufficiently
soaked, so as to have become gela~
tinous, he places them on a woeden
plank, to scrape them ciean, and cut
them open with a knife. When the
pellicles are well cleansed, and suffi-
ciently freed from the water, they
are extended on wooden frames,
three or four feet long, and about
ten inches wide ; these are formed
of two uprights, joined by two cross.

pieces; the cross-pieces have grouves’

of three or four lines wide made in
them. '

In order to extend the membrane,
the workinan takes it in his hands,
and affixes one end of it, by its glu-
tinous quality, to the top of the
frame, taking care that that part of
the intestine which formed the out-
side of it be placed next to the frame;
he then extends it every way, and
causes it to adhere to the other end

of the frame : this effected, he takes '

another membrane, and -applies it
u{on that which is already extended,
taking care that the muscular mem-
branes should be in contact with each
other : in this way they become so
perfectly Elued together as to form
one solid body.

The two membranes soon become
dry, except at their extremities,
which are glued te the cross-bars of
the frame. When the whole is well
dried, the workman cuts the pellicles
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across at each end with a good knife,
and separates them from the frame.
The dried and stretched membranes
are then delivered to another work-

man, to give them what is termed le -

Jond, being the last preparation, and
to cut them into convenient sizes.
In order to finish the pellicles, the

workman takes each band separately,

and glues it on a similar frame to
that which we have before described,
but without a groove; he appliea
the glue upon the edges of the frame,
"~ and places on it the band of the pel-
licle. When quite dry, it is washed
over with a solution of one ouuce of
aluw, disgnlved in two wine-quarts
of water, and again allowed to dry;
i¢ iv then coated, by means of o
sponge, with a concentrated solution
of iy in white wine, in which
. acrid and aromatic substances have
been steeped, such as cloves, musk,
ginger, camphor, &c,; these last
substances are added to prevent in.
sects from attacking the pellicle.
When sufficiently coated with this
composition, or, as the workmen
call it, grounded, they, lastly, cover
it with a layer of whites of eggs.
The pellicle 15 then .cut into pieces
of about five inches square, submit-
ted to the action of a press to flatten
them, and then formed into small
kets gr hooks for sale to the gold-
. beaters. This lnst process very much
resembles that used in preparing the

- English Court-plaster,

g ——

AQOUSTIC DRAWING.

Stretch a thin shees of paper some-
what tightly over the mouth of a wine-
slns ; scpster ou it a thin layer of fine

ry st{ud; then take a circular plate of
alaas or metal, and bringing it within a

w inchea of the wine-glass, draw the
bow of a fiddle smartly across it, so as
to make it vibrate sensibly; the vibra-
tions of the glass or metal plate will be
conveyed through the air to the adjoin-
ivl,xﬂ mpcr, and the sand ou its surface

I be thrown into figures, which hare
sometimes the most perfect regularity,
and are often formed with such celerity,
that the eye has scarcely time to identi¥y
the different changes. The figures are
most symmetrical, when the paper i
eq'uellly thick and unifor:;liv stretched.
The same effect is produced by 'ii';ﬁn'
ou a flute, or any other musical instrus

ANSWER TOQ INQUIRW—CORRESPONDRNOR.

ment, close by the sideaf the glass. But
what appears more astonishing, even the
voice, though but faintly exerted, pro-
ducesan analogous impression. By what-
ever method, in short, the air is ag;;al s
it is capable of communicating the mo-
tion which it has received, and that with-

~out any alteration.

kL

ANSWER TO INQUIRY.

Page 173, Volume ¥,

TO GILD MANUSCRIPT WRITING.

- Disselve a little gum ammoniac in
a small quantity of water, in which
s little gum arabic and the juice of
wrlic have been previously dissolved.

rite with this liquid instead of ink,
or form characters with it by means
of & camel’s-bair pencil. Let the
characters dry, thea bregthe nﬂmn
them, and apply leaves of gald to
them as for any other kind of gild.
ing, The superfiuous gold may be
removed by & brush, the writing will
then appear covered with gold, and
may Le burnished. -

Permit me, Mr. Editor, to ask a
question in return.— any of
your intelligent Correspondents or
readers inform me how to colour
varnish red, blue, green, and yellow ?
like the varnish used for crystallized
tinfoil for fire-boxes, &e,

H. Cre—pL.

L

The articles promised in our last, by
Viator, &c. are in type, but unavoidably
postponed for want of room,

*.* Notices to other Correspondents in
our next.,

R —
€. Advertisements for the Covers of
the Monthly Parts must be sent to
the Publishers before the 30th dey of
jeaclo Mouth,
m
Communications (post paid) to be addressed to
the Editor, at the Pablishers’, KNIGHT and
LACEY, 55, Paternoster-row, London,
Printed by Nills, Jowett, and AMills (late
Bensley), Bolt-court, Flect-street.
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The wise and active conquer difliculties

Bg daring to atteinpt them ; sioth and fully .
Shiver and shrink at sight of toil and bazard

And make th’ impossibility they bear. oxe.
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BROWNE'S HYDRAULIC PRESS.

(T the Editor of the Méchanics’ Magarine.)

Sir,—Agreeing fully with the in-
genious writer of the following arti-
cle, that, in the prevailing rage for
applications of steam as a moving

wer, the equal, if not superior,

tness of water for the same pur-
ose has been too much neglected,
fpremmeto submit the propriety of

.

g it a place jn your widely ex-
tended Publication; feeling well as-
sured, that you have too much libe-

_rality to think its claims to the no-
tice of your readers lessened by its
having already appeared in another

work.
I am, Sir,

Your obedient servant,
A— Feu,

Let the diameter of the cylinder A be 12 inches
Ofinjection B.eoceverseacosencesees § do,
Power applied ...coecccccccccscss unity

BROWNN’S HYDRAULIY PRBGS,

To the Editor of the London Journal of
Arls.

Sir,~—It is a circumstance very much
to be regretted, that the enormons and
unegqualled power obtained by the hydro-
static paradof, or Bramah's press, should
be so very much confined in its applica-
tion, or rather, that it should meet with
so little regard, The steam-engine alone
engrosses every one'’s attention, while
scarcely an individual has endeavoured
either to extend the utility of, or in any
way to improve upon, this highly valua-
ble and astonishiug machine. Yet are
there very many aud obrious instances
in which it may he ¢émployed to great
advantage. Where a great weight is re-
quired to be raised to a definite height,
as in cranes, &c. it clearly may be used
in its most simple form, with very pecu-
liar advantage, and which, as I think,
the following calculation will sufficiently
demonstrate (See prefixed figure) :—

- Power of the press will be $34.,

Then Jet diameter of pinion C ...... 4 inches This combination gives for one ascent bf the

-~ wheel D ......36 do.
i pinion B cec0e. 4 do.
drum F ......12 do.
Length,of piston-rod M,or} = g5 4o
* altitude of cylinder A R

Now supposing the diameter of the
forcing-pump two inches, and length of
its stroke six inches, the cubic content
will be 18.8, and the content of the cy-
linder (twelve inches diameter, aud
thirty-six inches altitude) being 40715
inches; the number of strokes required
. to raise the piston through thirty-six
inches, that is, to fill the cylinder A,

40715
will be 18.8
the lever by which the pump is worked
to have a power of six to one, the longest
arm will at each stroke describe an arc
of three fcet, and consequently in two
hundred aund sixteen strokes it will have
passed through 648 feet: 1 through 648
feet will lift (85 x 6) 510 thrqugh 84 feet,
or | through 8 feet, will lift 510 through

=216; further, supposing

1 foot—a result véry far superior to any -
of the cranes now used ; for their greatest .

extent, I believe (where Lorse-power is
not employed), is 1 through 12 fect lits
24 thyough | foot, :

v

pistoa-rod 27 revolations of the drum, equal 84
feet, and diminishes the power to 2304
. —83.

7

In addition to this extraordinary gain
of both time and power, are some minor
peculiarities no less deserving attention,
Its great simplicity of construction (I am
not competent to apeak to the economy)
combines all the advautages of the far
more complicated machines for the same
purpose. ‘The friction-wheel and band
used to regulate the descent of heavy
goods, is supplied by the cock by which
the water is drawn off from the eylinder
A, for by opening this more or less, the
velocity may be regulated to the greatest
niccty. The ratchet-wheel of the com-
mon crane may be dispensed with, and
its dangers annihilated, for it is self-
apparent that the working of the engive
may be left off at any stage in the greatest
safety ; and add to this, thac the strength
of aman is mnch more eficienfly ex-
erted at the pump-handle than at the
wiuch. ’

1 fear that in point of expense it might
be found to exceed the generality of
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cranes, for fwo pumps would be requi-
tite to produce & contiuuous metion,
bat where a miachine occupying a little

. Space is required to raise & great weight
o any cousiderable height in a little
time, as in lofty warehouses, §oi T cer-
tainly conceive this would be found of
considerable advantage,

In pile-engines, where the weight of
the ram is but trifting, and where again
of time is a valuable consideration, it
seems admirably adapted ; for very few
strokes of the pump, with fwo men in
licu of four, would produce an effect
many times the multiple of the ordinary
engines. -

" Possessing but an indifferent portion
of theoretic skill, and hoasting no know-
ledge beyond what my study affords, [
may not have been very judicious in my
chioice of the foregoiug combinations,
haring selected those which produce the
nearest results upon paper, and perhaps
even the calculatious themselves may be
at variauce with practice, aud I much
fear this may be the case, or 80 simple
an affair could scarcely have so long lain
dormant; however, I take the liberty of
submitting it to your inspection, 'with a
view to its obtaining publicity in your
most usefal Journal, should it proye free
from objection.

1 am, Sir, yours, &c.
GorDoN D, Browne,
14th July, 1824,

———

PREPARATION OF COLD LEAF.

~
/ BY DR. LEWIS,

A bar of gold, from six to eight
inches long, and three-quarters of an
inch wide, is made red-hot, to burn
off the tallow ; and forged, upon an
anvil, into a long plate; which is
further extended, by being passed
repeatedly between polished steel
rollers, till it becomes a ribbon, as
thin as paper. Forwerly, the whole
of this extension was procured by
means of the hammer, and sowe of
the French workmen are still said to
follow the same practice: but the
use of the flatting-mill both abridges,
the operation, -and renders the plate

of a more uniform thickness, The .

ribhon is divided by compasses, and

cut with shears, into equal pieces, -

which, consequently, are o equal
weight: these are forged upon an
anvil till they are an inch square ;
and afterwards well annealed, to cor..
rect the rigidity which the metal has
contracted in the hammering and
ﬂnttening., Two ounces of gold, or
960 grains, the quantity which the
workmen usually melt at a time,
make a hundred and fifty of these
squares ; wheice each of them weighs
six grains and two-fifths; and, as
4902 graius of gold make one cubic
inch, “the thickness of the square
phlt]és is about the 766th part of an
inch. .

" Inorder to the further extension
of these pieces into fine leaves, it is
necessary to interpose some smooth
body between them and the hammer,
for softening its blow, and defend.
ing them from the rudeness of its
immediate action; as also to place
between every two of the pieces some
proper medium ; which, while it pre-
vents their uniting together, or in-
juring one another, may suffer them
freely to extend. Both these ends
are answered by certain animal mem-
branes.

The gold-beaters use three kinds
of membranes;—for the outside
cover, common parchment, made of
sheep-skin; for interlaying with the
gold, first, the smoothest and closest
vellum, made of calves-skin ; and,
afterwards, the much finer skins of

"ox-gut, stripped off from the large

straight gut, slit open, curious y
prepared on purpose for this use,
and hence cafled gold-beater’s skin.
The pre%aration of these last is a
distinct business, practised by only
two or three persons in the kingdom,
some of the particulars of which I
have not satisfactorily learned. The
general process is sald to consist in
applying them one upon anogher, by
the smooth sides, in a moist and se-
miglutinous state, when they readily
cohere and unite inseparably ;stretch-
ing them on a frame, an carefully
scraping off the fat and rough mat-
ter, 50 as to leave only the fine ex-

terior membrane of the gut; beat .

ing them between doyble leave2s of
L ; . ¥
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paper, to force ot what unctuosity
may remeain in them; moistening
them once or twice, with an infusion
of warm spices; and, lastly, drying
and pressing them. It is said, that
some calcined gypsum, or plaster of
Paris, is rubbed, with a hare’s foot,
both on the vellum and on the ox-
ﬁ“t skins, which fills up such minute

oles as may happen to be in them,
and prevents the gold from sticking,
as it would utherwise do, to the sim-
gle animal membrane. It is observa-

le, that, notwithstanding the vast
extent to which the gold is beaten
between these skins, and the great
tenuity of the skins themselves, they
sustain continual repetitions of the
process, for several months, without
extending, or growing thinher. Our
workmen find, that after seventy or
eighty repetitions, the skins, though
they contract no flaw, will no longer
permit the gold to extend between
them ; but that they may be again
rendered fit for use, by impregnating
them with the virtue which they have
lost; and that even holes in them
may be repaired by the dexterous
applicdtion of fresh pieces of skin.
A microscopical examination of some
skins, thathad been long used, plainly
showed these repairs. The method
of restoring their virtue is said, in
the Eneyclopédie, to be, by inter-
laying them with leaves of paper
moistened with vinegar or white
wine, beating them for a whole day,
and afterwuss rubbing themn over,
as at first, with plaster of Paris.
The gold is said to extend between
them the.more easily after they have
been tsed a little, than wlien they

are new.

The beating of the gold is per-
formed on a smooth block of black
marble, weighing from two hundred
to six hundred pounds—the heavier
the better—about nine inches square

on the upper surface, and sometimes !

less, fitted into the middleof awooden
frame about two feet square, so that
the surface of the marble and the
frame form one continuous plane.
Three of the sides are furnished with
a high ledge; and the front, which
is open, has a leather flap fastened
to it, which the gold-beater takes
before. him, a8 an apron, for pre.

PRRPARATION OF GOLD LEAY.'

se the ents 6f gold thwt
fall off. 'l‘hﬁr:egmhmmen are em-
ployed, all of them with two reund
and somewhat convex faces, though
commonly the workmaa uses omly
one.of the fates : the first, called the
citch-hammer, s about four inches
in diameter, and weighs fifteen or six-~
teen pounds, and somnetimes memz;
though few workmen are found wh
can manage those of thia last size:
the second, called the shodering-kam-
mer, weighs about twelve pounds,
and is about the same diameter as
the first : the third, called the gold-
hammer, or finishing-hammer, weighs
ten or eleven pounds, and is.nearly
of the same width as the two others.
The French use four hammers, dif-
fering both in size and shape from
those of our workmen: they have
only one face, being, in figure, trun-
cated cones : the first has very little
convexity, is near five inches n dia-
meter, and weighs fourteen or fif-
teen pounds; the second is more
convex than the first, about an inch
narrower, and scarcely halfits weight;
the third, still more convex, is only
about two inches wide, and four or five
Kounds in weight; the fourth, -or

nishing-hammer, s nearly as heavy
as the first, but narrower by an inch,
and the most convex of all.” As these
hammers differ so remarkably from
ours, I thought proper to insert a
description of them; -leaving the
workmen' to judge what advantage
one set may have over the other.

A hundred and fifty of the pieces
of gold are interlaid with leaves of
vellum, three or four inches square ;
one vellum leaf heing placed between

very two of the pieces, and about
wenty more of the vellum leaves on
the outsides : over these is drawn =
parchment case, open at both ends ;
and over this, another, in a cont

direction; so that the assemblage of -

gold and vellum leaves fs kept tight
and close on all sides. The whole
s beaten with the heaviest hammer;
and every now and then turned up-
side dowa, till the gold is stretched
to the extent of the vellum ; the case
being opened from time to time, for
discoverini how the extension g::o
on; and the packet, at times, t
and ‘rolled, as it were, between the.
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hands, for precuring sufficient free.
dom to the gold; or, as the work-
men tay, to make the gold work.
The pieces taken out from between the
vellum legves are cut in four, with a
steel knife ; and the six hundred di-
visions, hemnce resulting, are inter-
laid, in the same manner, with Jpieces
ox-gut skins, flve jinches

square. The beating being repeated,
with a lighter hammer, till the golden
plates have again acquired the extent
of the skins, they are a second time
divided in four. The instrument
used for this division is a piece of
cane, cut to an edge; the leaves
being now so light, that the moisture
the gir or breath condensing on &
wetalline knife would occasion them
to stick toit. These last divisions
being so numerous, that the skins
necessary for interposing between
them would make the packet too
thick to be beaten at once, they are
ed into three parcels, which are
men separately, with the smallest
hammer, till they are stretched, for
the third time, to the size of the
skins : they are now found to be re-
duced to the greatest thinness they
will admit of ; and, indeed, many of

them, before this period, break or -

. fail. ‘The French workmen, accord-
ing to the minute detail of the pro-
cees given in the Encyclopédie, re-
peat the division the beating
s more ; but, aa the squares of
taken for the first operation,
four times the area of those
used among us, the number of leaves
from an equal area is the same in
beth methods; te wit, sixteen from
square inch. In the beatiog, how-
ever simple the process a to
be, a good deal of address is requi-
site far spplying the hammer so as
o extend the metal uniformly from
the middle to the sides : one mopro-
per blew is apt not only to break the
-gold leaves, but to cut the skina.

. After-the last beating, the leaves
are taken up by means of y cane in-
strument, or lorceps, and, being
blown flat on a leather cushion, are
cut to size, one by one, with a aquare
udjustable frame of wood, edged
with two parallel slips of cane made
of per sharppess : theyare then

_ﬁn«ﬁ?&o books of twenty-five leaves
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each, the paxe\' of which is well
smoothed, and rubbed With red bole,
to prevent their sticking toit. The
French, ?n sizing the leaves, use only
the cane knife; cutting them first
straight “on one side, fitting them
juto the book by the straight side,
and then paring off the superfluous
parts of the gold about the edges of.
the book. The size of the French
gold leaves is from somewhat less
than three inches to three inches and
three-quarters square ; that of ours,
from three inches to three inches
and three-eighths.

The process of gold-beating is
considerably influenced by the wea-
ther, In wet weather, the skins
grow somewhat damp, and in this
state make the extension of the gold,
more tedious: the French are said
to dry and press them at every time
of using ; with care not to over-dry
them, which would render them un-
fit for further service. work-
men ¢omplain more of frost, which
aEpears to affect the metalline leaves
themselves : in frost, a gold leaf can-
not eagily be blown flat, but breaks,
wrinkles, or runs together.

Gold leaf ought to be prepared
from the finest gold; as the admix-
ture of other metals, though 1n too
small a proportion to affect sensibly
the eolour of the leaf, would dispose
it to lose its beauty in the air, And, |
indeed, there is little temptation to
the workmen to use any other ; the
greater harduess of alloyed gofd oc-
casioning as much to be lost, in the
points of time and labaur, and in the
greater number of leaves that break,
a8 can be gained by any quantity of
alloy, that would not be discovered
at once by the eye. All metals ren-
der gold harder and more difficult of
extension : even silver, which in this
respect seems to alter its quality less
than any other metal, pfoduces with
gold a mixture sensibly harder than
either of them separately; and this
bardness is not more felt in any act
than in the gold -beater’s. “The
French are said to prepare what is
called green gold-leaf, from a com- -
position of one part of copper and
two of silver, with eighty of gold;
but this. is probably a mistake, for
such an admixture gives no green-
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ness t6 goid; and I have been in-

formed by our workmen, that this
kind of leaf is made from the same
fine gold as the highest gold-co-
loured sort ; the greenish hue being
only a superficial tint, induced upon
the gold in some Part of the process:
this greenish leat is little otherwise
used than for the gilding of certain
books.

But though the gold-beater cannot
advantageously diminish the quan-
tity of gold in the leaf by the admix-
ture of any other substance with the
gold, yet means have been contrived,
for some particular purposes, of
saving the precious metal, by pro-
ducing a kind of leaf, called party-

old, whose basis is silver, and which
‘has only a superficial coat of guld
upon one side of it. A thick leaf of
silver, and a thinner one of gold,
laid flat on one another, and heated
and pressed together, unite and co-
here; and being then beaten into
fine leaves, as in the foregoing pro-
cess, the gold, though its quantity
is only about one-fourth of that of
the silver, continues everywhere to
cover it; the extension of the for-
mer keeping pace with that of the

latter.
——————

MECHANICS’ INSTITUTIONS.

Tt must be a gratifying sight to all
the friends of knowledge, to witness
the rapid spread of these Schools of
Instruction throughout the country;
and we derive ourselves much honest
satisfaction from reflecting on the
share which the Mechanics® Maga-
zine hadin first promoting their esta-
Dlishment in England. If we have
not regularly recorded all the ac-
cessions made to the list, it has not
arisen from either indifference or in-
attention, but. from a desire not to
load our pages with details of pro-
ceedings possessing ‘ necessarily a
great similarity ; and because, in the
general tabular view of these Insti-
tutions, which we have for some
time had in preparation (on the sug-
gestion of Mr. Harvey), every essen-
tial particular respecting them will
he equally well preserved. We ex-
Pected to commte that tabular view

ong before this time, and ghould

"MECHANICS' INSTITUTIONS.

have done so, had all office-bearers
been as prompt in sup{)lying us with
the necessary materials for the pur-

ose, as the majority have been;

ut there are yet several Institutions
from which we have had no returns.
If -every one of our readers who is a
member of a Mechanics’ Institution,
would only make it his business (as
we hope he will) to see that the par-
ticulars of the state of that Institu-
tion have been forwarded to us, or
would himself supply us with them,
if he finds that they have not been
furnished, we shou{d, in a week or
two, have all the information we de-
sire, and he in a condition to lay be-
fore the public a table of results,
equal in iuterest and importance to
any that Parliament itself has pro-
duced. Ve may take this opportu-

_nity of noticing a very powerful ad-

dress on the benefits of these Insti-
tutions, which was recently delivered
by John Bowring, Esq., the elegant
translator of Russian Anthology, &ec.
to the Tradesmen and Mechanics’ In-
stitution of his native city, Exeter.
The following ‘abstract of it, with
which we have been favoured, will
be read hy our readers with much
pleasure :—

¢¢ Nothing," said Mr. Bowriug, *“ can

be conceived more delightful to a bene-
volent and intelligent mind, than to Jook
around oun the changes which are silently
but surely improsing society. There is
an element at work mightier than the
strong arm of power. Itis the desire 6f
knowledge—it is the thirst after iinpruve-
ment. If any thing possess strength and
permanence, it is knowledge. When
Bacon, one of the greatest regenerators
of mankind, proclaimed, ¢ Let reason
be fruitful, aud custom be barren,’ he set

up a standard, and lighted a torch as .

brightly as when he uttered that splendid
aphorism which is now become a pro-
verb—¢ Knowledge iv power.” 1t is, in-
deed, a generous and noble pride to call

‘Bacon our countrymau, and to find in

the volumes of our English sages, the
germs of thosc great principics which
are now improving the world. Ours fs a
happy nation, and an auspicious age ;—
favourable to our public weal, and flat-
tering to our patriotic sympathies, in
which the Goverument itsclf has racog-



nised the great.and noble principle, that
common interests and common duties
should bind ‘mankind together. When
we stop. to inquire how the contributions
of science have added to human,enjoy-
ment, the mind is absolutely bewildered
by the countless facts which rush upon
the thoughts. Trace the progress of
science from the mean canoe which the
Indian paddles through the inland waters,
up to the huge vessel which feara no scas
nor storms, and bears its'numerous po-
pulation to the remotest lands. Go from
the rude implements of arctic industry,
to that stapendous power by which, as
- 8ir Humphry Davy has so elequently
said, ¢ our mines are drained—our ores
extracted-—our bridges are raised—our
shafis are sunk—by which the hand - of
an infaut becomes strovger than united
thousands—by which' the die is struck,
the metal polished, the toy modelled—
power, whosegiant arms twists the huge
cable which is to protect the largest ship
of the line, and spin the gossamer-like
thread which is to decorate female
beauty.’ These are the results, these
are the victories of science. They leave
no mournful thoughts, they waken no
sorrowing tears,—they are associated
with benefits aud tlessings. Time was,
when even palaces were lighted through
open iron bars,and commodious dwellings
had ouly windows of horn—when glass
was more precious than silver, and far
more rare, The garments, which cover
the meancst amongst us, are of finer tex-
taro than those once worn by Kings; the
hwousehold uteusils of your lowliest dwel-
lings are more convenient than those
which ouce ministered to the wants of
the noblest and the proudest. Aud still,
in the great field of science, there is room
for every inquiring mind to labour after
improvement. ‘To this great treasury,
every one may brlug an acceptable con-
tribution.
session of informatien, may come with
the desire of obtalning it; and the de-
mand for knowledge creates the supply.
My friends, the spiuning-jenny was in-
vented by a barber; it now gives em-
ployment to a million of human beings,
The telescope was discovered by two
poor mechaunics; need I poiut out to yon
the consequeyces of that great disco-
very? It is sometimes said, that ¢ a lit-
,te kuowledge is a dawgerous thing,'

LOCK WITH FOUR KEYS.

He who has not the pos- -
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Bat it is not s0; it I the much ignorance
which must exist where there is but lit-
tle knowledge that is really dangerons :
a little knowledge is hot a dangerous
thing, though, no doubt, a great deal of
knowledge is safer and better; but then
it is to be remembered, that a great deal
of knowledge can only be ¢btaihed by
acquiring a little at first. With the ori-
glu of Mechanics’ Justitutes you are pro-
bably well acquainted. Though born bug
of yesterday, they have already rapidly
spread themselves over the country—
every where producing the happiest in-
flueuce on such of the labouring classes
as have had the opportunity and privilege
of attending them. Scarcely three years
have elapsed since the mechanics of Glas-
gow laid the foundation of this great
work, and the example'they have given
has spread like daylight over the king-
dom. M. Dupin, in his address to the
Mechanics at Paris, uses this striking -
and encouraging language in reference
to our own country :—* England has ar-
rived at a remarkable epoch, which has
prepared for her a destiny new and more
magnificent than all her prosperity hi-
therto obtained during war and during
peace. In Great Britain, the whole fu- °
dustrious class is now awakened to a
new existence ; it is snatched from rou-

. tine, it is withdrawn from ignorance—

the principlesand application of the use-
ful sciences are unfolded to it. And [
venture to predict (says this distingaished ~
foreigner), that in the next twenty years
the conquests of science and industry in
Great Britain, will surpass those of all.
the generations which have given so
much prosperity to her people.” It is
for you, memters of Mechanics’® Insti-
tatious, to accomplish guch generous
prospects as these.”

i—

LOCK WITH FOUR KEYS,

(To the Editor of the Mechanics’ Magazine.)

Str,—When in Paris, in 1823, I
saw, at the exhibition of French ma- -
nufuactures at the Louvre, a lock and
four keys, each of which differed in

‘form {yom all the rest, and ncver-

theless opened and closed the lock.
Like many other passing strangers,

’
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- 1 merely saw and udmired ; and have
-now, when beginning to think of
- the useful as well as agreeable, to
regret exceedingl{ that I took mo
pains to aseertsin how this harmon
of contrarieties was produced.
should feel greatly obliged (and so
- wauld many others also, perhaps) if,

- through " the medium of your inte-
resting publication, the particulars
of this invention could be mude
knawn to the Egglish public.

. I am, Sir,

Yours respectfully,
. A TRAVELLER.

[Asamatter of mechanical curiosity
" we should li%e to see this inquiry
answered ; but we must confess we
do not immediately perceive the ad-
“vantuge to be gained by it. Isnot
this a mode of increasing the fucility
« of openimg locks? Our ““Traveller's”
" notions of “the useful’” are some-
“what different from those of most of
his countrymen. In Eugland, it has
alw?s hitherto been decined a great
desideratum to produce a lock that
“only one key (not four) can open.
For our own parts, we should like to
see o lock invented that every person
- could open, and that on the stightest
touch, but not be able to close ugain.
Asaguard against domestictreachery,
such a lock would be superior to all
others.—Epir.]

——

MOVING THE EARTH,
SiR, —As an attempt to aniwer a

question iuserted in your very valuable -

Magaziue, page 371, vol. v., 1 beg
leave to offer the fullowing :—

Itis an established law in mechanics,
that whatever is gained in puwer is lost
in tinwe, for the application of machi-
nery increases not the actual effect in

‘a given time, but only modifies the
power propurtional to the energy of
the ageut ciployed ; therefore, if we
admit a mau capable, by theapplication
of machinery, to raise a weight, w, to
the beight, A, in one second, the effect
= A x w will be a constant quantity,
however the factors A and w may vary
in relativa to each other.

THE “li(novullu'r kL] GU)‘vGAlMAGES."

New, if we suppose, with Dr. Gre-
gory, 8 may exerting his strength im-
mediately on a mass of 251hs, can

- raige it vertically 48 inches pes secoud,

we ghall have & x w = 25 x 48, and A=
B8, To fiud the time of riviog,
w, to any given height, N, we have

2 x 48 | A
- pn sec. v—'__MF

time. Now, in the case before ys, w
denotes the earth’s weight in pounds,
aud &' is given=1; therefore, ta detep-
mine the answer in numbers, let the
eqrth’s diameter be taken=7960 miles,
and its deusity = 5 times that of water
(see De. Huttau's Traets, vol. 1. p. 69),
theuw==11965329312208183884 48000000
pounds ; Lepce the required time w=
3169670233420 Julian years, $ weeks,
1 day, 12 hours.
I am, Sir,
Yaurs respectfully,
Janes THoxPsoN,
North-street, Peuzance.

———

THE ¢ IMPROVEMENT IN QUN-
CARRIAGKS.” h

818,—1 would suggest to the
Lieutenaut, whase improvemeunt in
the guu-carrisge you inserted in
No. 142, page 26, to write in futare
in more intelligible tarms, for the
beunefis of the unleurnsd, as he may,
perhaps, consider those who, like
myself, are uuacquainted with the
nautical phrases which he makes use
of ; for, after pugzling aver his de-
scri‘ption of the carriage wore than
hulf an hour, I was just as wise on
the suliject as when I began, heing
scarcely ahle to comprehend his
meaning in @ single instance. He
will, perhups, follow the example of
his brother sailor, who laughed at a
certain learned Jufge for not know-
ing where *“abaft the biunacle” was:
but I would have him recollect that,
by so doing, he.will place himself
in the situation of the Judge, .who
Jirst ridiculed the ignorance of the
sailor in not being able to tell whe-
ther he came to speak for ** plaintitf
or defendant,” without reflecting on



CROW-BAR, FOR DRAWING NAILS, ETC.

the matio of ¥ every man to his
srade.?

Fromn what I could undepstand of
Abe effcct. to be produced by the
Ucuiemnt'n improvemeut, if prac-
ticable, it would certainly render
very great farility on board ship in
time of action, but of its practica-
‘Thility I could not gather sufiicient to
form the slightest opinion, althaugh
you may be sure it was not for want
of perseverance, when I tell you that
my name is

May 19th, 1626,
———

Paon Pey.

WATCH QLASSES,

Sin,—1 to inform r Car-
mpondentlre‘sﬁhno," ofy:h‘:s cause
of the difference in the price of
watch glasses ; the comman, or con-
vex, being eharged st sixpence, and
the flat, or Junette, at three shil-
lings aud sixpence. The former are

-8
forined from globes, which furgish
five, six, or more each, according to
the size required, the ]Seriﬁhery of
the circle being the area of the watch
glass. Thelunettesare formed singly,
that.is to :ag, euch glass ig the hase
of a cone, flattened elliptically (if I
may be allowed the expression). The
loss of mwetal in the manufacture of
the convex glass is comparatively
tritling, being only the spaces be-
tween the circles; whereas, in the
lunette, it is much greater, being
the remainder of the cone after the
base is removed ; this, together with
the superiority of workmanship re.
quired, necessarily enhances the price
considerubl{: but not to the extent
mentioned by ¢ Glasso,” as they
may be purchased for eighteen pence
at Mr. Feun's, 1T Newgate-street.
I am, Sir,
" Your obedient servant,
Y T, W, WaNsaroueH,
Fulham, May 20th, 1826,

) CROW-BAR, FOR DRAWING NAILS, ETO.

. Sin,—The above sketchof a crow-
bar, for drawing nails, bolts, &c. out
of timber, is of so simple a con-
struction that any explanation would
be unnecessary. 1} presume you may

think it worthy a place in the Me-
chanics’ Magazine. :
I am, Sir,
Your constaut reader,
F—J=L—.
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EMINENT MECHANICS.—NO. 1.

ARCHIMEDRES. .

COXTINUED FROM PAGE 40, No. 143.

The pieces that remain of the works
of Archimedes are as follows :—

1. Two books on the Sphere and
Cylinder.

2. Dimensions of the Circle, or
Proportions between the Diameter
and Circuwference.

3. Of Spiral Lines.

4. Of Conoids and Spheroids.

6. Of Equiponderants, or Ceutres
of Gravity.

6. The Quadrature of the Para-
bola. -

7. Of Bodies floating on Fluids.
8. Lemnmata.
9. Of the Number of the Sand.

Among the works of Archimedes
which are lost, mnay be enumerated
the following list of the description
of various inventions, which muy lie
gathered from himself and other an-
cient writers :—

Ist. His account of the method he
employed to discover the proportions
of Silver and Gold in the Crown.

2nd. His description of the Coeh-
lion,* orengine, he invented to draw
water out of places where it had
stagnated—still in use.. Diodorus
Siculus says, that he contrived this
machine to drain Egypt, and that,
by a wonderful mechanism, it would
raise water from any depth.

3rd. The Helix ; bymeansof which
(Althanus informs us) he launched
Hiero’s great ship.

4th. The Trispaston, calculated to
draw the most ponderous wasses :
noticed by Tzetzes and Orohasius.

5th. The machines which, accord-
ing to Polybius Livy and Plutarch,
he used to defend his native city
against Marcellus ; consisting of
Tormenta, Baliste, Catapulte, Sagi-
tarii Scorpions, Cranes, &e.

® Orscrew.—For a further description
see Ferguson’s Mechanics,

ARCHIMEDES.

6th. Hisburning Mirrors, by whick
he fired and consumed the Roman
galleys.t

7th. His Pneumatic and Hydro-
static Engines ; concerning which

subjects, according to Pappus, Ter- . -

tullian, and Tzetzes, he wrote seve-
ral books.

8th. His Sphere, on which he ex-
hibited the motions of the heavenly
bodies. .

And probably many others, which
have been lost to us through the
barbarism or neglect of the interme-
diate ages, and very probably many
were lost at the burning of the grand
library of Alexandria, a circumstance
which involved the destruction of a
vast number of invaluable works,
and will ever be regretted by the
lovers of literature and science with
feelings of sorrow, and indignation
tnwargs the barbarian who destroyed
such a precious collection of the
works of antiquity, which are now
irrecoverably lost tous. ‘There have
been various editions of his works,
the whole of which, with a commen-
tary by Eutucius,were found in their
original Greek language at the taking
of Uonstantinople, from whence they
were conveyed into Germany,where,
with the aforesaid Commentary, they
were published long afterwards, in
1544, ut Basil, being most beautifully
printed in Greek and Latin by Her-
vagius. A Latin translation was also
puT:lished at Paris in 1577 ; another
edition, folio, Greek and Latin, Paris,
1615. In 1675, Dr. Barrow pub-
lished, in London, a neat quarto
edition’ of these works in Latin. But
the most complete of any, and which
may be considered the standard of
Archimedes’ writings, is the magni-
ficent edition issued from the Claren-
don Press, Oxford, 1792.

For further particulars respectin
the artifices so successfully practis
by Archimedes in protracting the
siege of Syracuse, sce Rollin’s An-
cient History, volume vii1., subject,
War of Syracuse.

1+ Fora full description of these ylasses
see Mechanics' Magazine, vol, 1., No. 3,
page 3V, :



EPFECT OF THE REMOVAL OF

RELATIVE WEIGHT OF DIFFERENT-
SIZED S8HOT,

Sir,—In vol. v, page 187, of your
interesting Magaziue, there appeared
an inquiry as to the relative weight of
different - sized shot included in the
same vessel, an answer to which ap-
peared in page 221, Prior to seeing
this solution I bad attempted one my-
self, and, on comparing them, I per-
oeive that we agree in the general con-
clusion, that the aggregate weight of
the enclosed shot is precisely the same
whether their diameters be large or
small, but we differ as to its actual
magnitude.  Now, as this gentleman
has withheld his mode of investigation,
1 should deeth it a particular favour if
you would insert the following, in order
that, if .1 have committed an error,
some of your ingenious Correspondents
will'kindly point it out.

Let:us conceive any vessel to be di-
‘vided into n number of cubes, and a
sphere to be inserted in each,’then the
cube being to its inscribed sphere as
1:,5236. If we designate each cube
‘by ¢, each sphere will be denoted by
5236 ¢, aud cousequently the conteut
of all the spheres = ,6236 ¢ + ,5236 ¢
+ ,5236e, &c. to n terms = ,5236
(c+¢+c, &c.lo n terms), but c+c+¢
to » terms = the capacity of the vessel,
Hence it appears that, if any vessel be
filled with shot, their aggregate solidity
is equal to.the solidity of the vessel
multiplied by ,5236, whatever_may be
their diameters. Now, if the vessel
be supposed to contain 100000 cubic
inches, the solidity of the shot=>52360
eubic inches. \

I am, Sir,
Your obedient servant,
James THomPseN,
North-street, Penzance.

————
PROPELLING VESSELS BY STEAM.

Sir,—I am happy to see, in the
Mechanice’ Magazine of tlie Gth of
May, E. M.’s idea of an improve-
ment in the mnethod of propellin
vessels by steam. The same plan
proposecf about ten years ago, and
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at the eulg&m of the establishment
of the Mechanics’ Magazine I ad-
dressed a letter to you for insertion,
signed A. R. K., in which I suggested
the very principle now brought for-
ward by M., and also the meaps
for giving it effect.* But I had
made no experiment, nor could I
boast of science : I reasoned only
from analogy—that is, if the gun
recoils, or the sky-rocket, with its
guide of inanimate wood, ascends by
the expansion of the elements only,
without the aid of wheels or com-
plex and costly machinery, it seemed
also possible that a vessel might be
driven through the water by the same
+ simple means. 1 now think that those
who are living fifty years hence will
know more of this principle than
we now do, and will derive benefit
. from it.
1 remain, Sir,

Your obedient servant,
: ' A:R. K.’

————

EFFECT OF THE REMOVAL OF LON-
DON BRIDGE ON THE TIDES.

Sir,—I conceive that the idea which
your Correspondent, ‘‘ Aquaticus,”
seems to possess of the increased
height of the tide, on the removal -
of London Bridge, is altogether er-
.roneous, frowm the observations which
I, as well, [ doubt not, as many others,
havefrequently made upon the effects
at present produced by the obstruc-
tions offered by the bridge to the
progress of the water, both at ebb
and flow. .

It has been found that there is at
resent, at {ow water, a difference of
ull six feet between the levels above

and below bridge, caused by the great
obstruction of the starlings as the
tide falls, forming, in fuct, a com-
plete embankment ; it is, therefore,
evident that, on the. removal of that
obstruction, the height of the tide at
low water will be considerably de-
creased from what it now is, but the
same argument will by no means
apply to its rising, for, although the

* On referring to our papers we find
thig to be correct,~EDIT.

)
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facili
will also be increased, yet that will
only be an equivalent for the in-
creased floilitr of its escape, for,
since more will get away, more must
n-tunllY return also, to produce the
same height in the tide.

=~ But even at the present time the
effect Eroduced by the obstruction
is nothing like eqnal in the rise of
the tide to what it is in the fall, for
the reason that, after it has risen a
certaiu height, the effec of the star-
lings, so much felt towards low water,
is almost aonihilated, and the piers
of the bridge present the only op-
position, which, compared with that
offered by the starlings, is a mere
bagatelle.” 1t may be said that, as
the tide risés, the whole body of
water is in motion, and consequently
that lheir oppesition, as well as that
of the piers, must be felt the whole
time of its rising. In some degree
it certaluly is so, but in nothing like
the proportion in which it is felt
towards low water, because it is well
known that the celerity with which
a body of water travels, is very much
greater towards the surface than at
any other part, on account of the
little friction with which it glides
over itself compared with that which
opposes it when in contact with any
solid. This is proved from the pre-
sent appearaice at high water, when,

" instead of the difference in  height .

> above and below bridge which exists
at low water, the' whole is perfectly
level, and no fall whatever is observ-
able : I do not, therefore, anticipate
that any material alteration will take
lace in the height of the tide at
f;,/. waler from the removal of the
present bridge; and,therefore, should
Aquaticus or any other of your read-
ers be holders of water-side preinises,
I consider they may rest perlectly
satisfied that they will be as little
aanoyed by the tide us they are at
present,
I am, Sir,
Your obliged servant, -

Paus Par.
May 26th, 18%6.

ANOTHER MODE OF REMOVING G¢LASS STOPRBRS, ETC.
of the water's running wp FRENCH AND BRITISH MANUFAC-

TURING SKILL.

Tt nfsea'rs from a statistical report
of 1819, that France produced and
consumed annually about one millioa
of metric quintals of forged iron in
large bars, and that the manufacture
of these required about three hun-
dred forges of the construetion whick
had been for ages followed ia that
country ; but, by the superioxr mode
long adopted in Britain, and well.
kuown in France, since the last peace,
- by the nawe of forge @ {>Anglaise
(refining in a reverberatory furnace
with pit-cual, and forming into bars
by laminating rollers), twenty manu.
factories could have done the work
of these three hundred! So rapidly,
however, have the French availed
themsfe‘lcmdof [ knowledg:b:tf ‘;eour
manufacturing processes, 1
"have already established as mnny
iron manufactories on the Briti
plan as are nearly sufficient to supply
all the bar-iron consumed in France!
Such gre some of the henefits whick
geace has brought to our rivals ; but
ark and narrow must be that pa-
triotism which would rather lay waste
with ““the sword” and *spear,¥
than spread abroad the blessings that
ever follow in the train of *‘the
ploughshare” and ** pruning-hook.”
Scorricva.
g —

ANOTHER MODE OF REMOVING
6LASS STUPPERS.
See page 46, Number 143.
S1r, — A very simple and easy
mode of removing glass stoppers,
when firmly retained, is Ly geatle
and rapid strokes with the back of
a comwmon table-knife, on each side
of the stopper, inclining the direc-
tion of the percussions upwurds. By
patience and persevefance (eften for
an hour) I have succeeded in remov-
ing the stoppers of smelling-bottles,
cruets, and decanters, when every
other method has failed.
v I am, Sir;‘ |
ours respectfully,
P W w—,
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A SOLVENT FOR PUTTY.

B

-

.. Sir,—Having observed in your
Jast Number (143) of the Mechanics’
Magszine, a letter addressed to you
from ‘¢ A Constant Supporter of the
Mechanics® Magazine,” requiring a
Solvent for Putty, or a method of re-

moving of glass from their

sashes; 1 have the pleasure of re-
plying to his question, and shall de-

scribe a method that I have practised

with complete success.

The following is a description of
the above engraving, which is of a
most simple eonstruction :—

8 is the shavk, made of round rod-iron,
of half an inch diameter, more or less,
and from ten to fifteen inches long; and

C is a piece of iron of the same sub-
stance, and from three to five inches
Jong, welded at right angles to the shank.

H is a shaft or handle of wood to hold
it by.

To use the tool, put the end of it, C,
futo the fire, until it is sufciently hot to
destroy the texture of the patty when
drawn along it, without cracking the
glass or buruing the sash ; which will
be easily ascertained in the courze of 8
few trials, begluning at a slow heat, and
drawing the cross piece, C, backwards
and forwards aloug the putty, without
touching either the glass or the sash
with the irou.

The hot iron extracts the oil from the
putty, and what is lefl on the glass is
then in such a crumbling tate, that it is

easily and safely removed by the point (;f
3 glazier's knife. -

- T shail be glad hkmfmm
Correspondent (through the medi
of your very useful work), that he
has tried my method. with success,
which would give me enconragement
to reply to other questions inserted
in the Mechanics’ asine.
I remain, Sir,

Your obedient servant,

+ AN OLD SUBSCRIBER AND
- - WELMWisHER.

Loudon, May 24, 1626.

—

. Sli,wA‘reeal)le to the desire of
¢ A Constant Supporter of the Me-
chanics' Magazine,” contained in the

Tast Number, I beg to propose to

him the trial of an experiment, the
utility of which I have experienced.

Spread over the substance to he
removed, with a small brush, a lit-
tle nitric or muriatic acid, and in &
short time the putty will become
sofs, and may be easily removed,
without any injury either to the glass
or frame.

Vinegar has the property of pro-
ducing the same cffect, but it re-
quires & much longer period.

1 remain, Sir,
Your obedient servant,

J. L.
Adam’s-place, Southwark,
May 23, 1626,
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PROCESS OF PUDDLING IRON, AS
PRACTISED AT THE LIGHTMORE
JIRON-WORKS, IN SHROPSHIRE.

Communicated by Arthur Aikin, Esq.,
Secretary to the Society of Arts, to
Mr. Gill, one of the Chairmen of the
Committee of Mechanics.

—

The different stages of the manu-
facture, from the ore to the making
blooms, are, briefly, the following :

1. The roasted ore, being mixed
with limestone, is reduced in the
high smelting furnaces (with coke),
which are tapped at regular inter-
vals, and the melted iron runs into
farrows, made insand, and thus forms

igs.
P g2i The pigs, being broken into
two or three pieces each, are re-
melted in the refinery furnace (with
coke), and the produce being let out
into a shallow, flat, cast-iron trough,
forms thick plates, called slabs.

3. The slabs being broken, are
melted in the puddling furnace (with
coal), and brou;illxt out in large
masses, called balls; which, while
yet glowing hot, are

4. Laid under a very heavy ham-
mer, and stamped into plates, which
are then thrown into water, in order
to cool them. . ’

5. The plates being broken, the
pieces are piled one on the other, to
the height of about a foot and a half,
" and placed in a reverberatory fur-
nace, called a boiling furnace ; from
which, when sufliciently heated (by
coal), they are removed to the shing-
ling-haminer, where they are beaten
into short, thick bars, called blooms.

The following arc the particulars obs
u.r{ed dm%ng the prP::eu of Pud-
dling. . o
The furnace employed is a rever-

beratory one, of very simple con-

struction, and the fuel used is coal.

The flat area of the furnace being

previously covered with sand, the

charge was put in, consisting of

3% cwt. of broken slaby, which were

heaped up loosely in the middle of

the furnace : the door was then care-
fully closed, and the full force of

\

PROCESS OF PUDDLING IRON.

the flame was let on. In about half
an hour the door was opened, and
the glowing mmetal being partly fluid,
the workman was engaged ih break-
ing and spreading it for about five
minutes, water being thrown on oc-
casionally in small quaatities, by a
scoop, and being immediately suc-
ceeded by much ebullition, and the
disengagement of copious jets of
white light. The spreading heing
completed, the door of the furnace
was again closed, and the flame-
turned on for two or three minutes.
The door was then opened, the flame
turned partly off, and the charge
worked by incessant stirring; a few
wet scales of iron, and water in small
uantities, being occasionally added :
the charge now began to grow pasty,
and to adhere to the tools. The fire
was still further damped, and water,

‘in _small portions, was frequently

added ; the mass being incessantly
worked with great vigour: the jets
of flame were very copious, and the
metal still pasty, and adberent to
the tools. The working of the mass
‘was still continued, but without the
addition of water, and soon after
the metal began to lose its coherence;
more water was then added, and the
breaking down of the metal pro-
ceeded rapidly ; it still, however, ad-
hered more or less to the tools, till
it was reduced to the consistence of
coarse gravel; at this period, the
jets of white light were sicceeded
y a heavy red vapour, indicatin,
the necessity of more heat : the fi
force of the flame was then let on,
the door of the furnace continuing
open, and the workinan adding
water, and stirring the mass inces-
santly : the jets of white light re-
appeared, the metal became of the
counsistence of coarse sand, and be-
ti-a“ Lo cope inlo nature, i, e. to clot.
he iron now burned rapidly, with
an intense white light, upon which
the fire was damped a little; the
metal was every minute becoming
more cohesive ; it was of a glowing
white, and burnt away very fast;
water in small quantities was still
added. The metal was now of a
Easty consistence, and did not ad-
ere to the tools; it wus come com-
pletely into nature, and was made up
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into several lamps ¢ one hour and a
half being expired, from the first
charging the furnace.

The door of the furnace being now
closed, the full force of the fire was
let on for two or three minutes ; after
which, the door being opened, and
the flame damped, the lumps were
dollyed, i. e. compressed and heaten
with a heavy iron mace; and were

made up into five nearly equal balls ;*

one hour and three-quarters being
now expired. o
The balls, glowing hot, were then

91.41 raw ore

66.73 roasted ore
pig iron.

32,73 pig iron
refined.

+ 2046 do. (1023 coke) .. .0 ..
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removed from the furnace to the -
stamping-hammer’,where they received '
from 70to 100 blows each, and were
thus formed into rough plates ; being
then cooled in water, they were
weighed, and amounted in the whole
to two hundred weight, three-quar-
ters, and nineteen pounds, or nearly

86 ’l‘);r cent.

e following is a tabular arrange-
ment of the ingredients and produce
of each aperation, calculated on one
ton of blooms. The numbers ex~
press cwts. and their decimal parts.

+ 22.85 small coal produce  68.73 roasted ore.
+ 147.28 coal, (73.64 coke) + 17 limstone = 32.73

= 27.2%

27.28 refinediron + 2965 o0 oo o ee se e oo o0 = ZBT3

stamped.

23.73mmped iron + 22,.0.. er o0 qo

blooms,

—

242.24

’oc % oo cas W 20‘.

GAS ENGINE CARRIAGE.

et —

A four-wheeled carriage, propelled
by machinery, on the gas vacuum
principle, recently brought into no-
tice by Mr. Brown, but originally
suggested by the Rev. Mr. Cecil,
was successfully tried last week on
the steepest part of Shooter’s-hill
(where the ascent is about 134 inches
in 12), which it surmowmted with
considerable ease. That a motive
power might be inined by such
meaus, few persons have ever douht-
ed; and that power ouce gained, we
do not perceive what difference it
can make, except in the degree of
speed, whether the carriage is meved
up or down hill, or along a level
prain. The newspapers gfavely as-
sure us, that *‘ its power of motion
upon x level plain was never denied ;

but until this' experiment (that on
Shooter’s-hill) demonstrated the fact,
many contended that it could not sur-
mount perpendicular resistance ;*’ that
is, that it could not be heaved over
the Monument, or the grand wall of
China, as easily as up Regent-street
or Ludgate-hill. Incredulous cavil-
lers indeed! There s onc fact—the
only one, in truth, about which any
serious doubt has heen entertained
by practical men—which we would
much rather have had demonstrated
than this, of perpendicular walls and
inclived planes heing precisely the
same thing, and that is, the supe-
rior cheapness of this motive power, -
when compared with that of steam,
horses, &c. Are we to consider the
oie thing just as clear as the other
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Mr. Brown hes ell along observed a
degree of reserve on this point—
though it has been rcpeatedly and
strongly pressed on his attention—
which, to say the least, looks ex-
tremely suspicious. The sort of
machinery by which the gus vacuum
power has in this instance been ap-
plied to the propelling of carriages—
whether it be Messrs. Burstall and
Hill’s, or Mr. Gordon's, or some en-
tirely new invention—Is also a point
on which the curious in these mat-
ters may reasonably expect te bave
some ore satisfactory informatiop,
than is afforded by such newspaper
puffa.
—li—

niRsT c;s:r-nox BRIDGE.
Mr. Thomas Farnolls Pritchard, a

S ire architect, who died in -
October, 1777, waa the proposer and -

. designer, in 1773, of the first cast-
iron bridge which was anywhere
erected, nawmely, that over the Severn,
near Broseley and Colebrook Dale ;
but the Suciety of Arts have assigned
the merit to a Mr. A. Darby, who
merely furnished part of the money
for carrying Mr. Pritchard’s design
into execution. Mr. Pritchard’s,
however, is but one instance in a
thousand of genius being deprived
by droas of its just claims to renown.

R——.

——

ROBINSON CRUSOR'S ENGINE.

Sir—Robinson Crusoe’sVacuum Power
Fngine will not go at all, for the atmo-
sphere will press ou his piston too heavily
to allow the water to ascend iuto the cy-
linder through the pipe, K (being atwo-
spheric air pressiug against atwospheric
air, with the disadvantage of the water
and pistou's gravity). ut suppose it
would act, and that motion were to take
place, would the power be greater than
that produced by the falling of the water
from A to B, on the circumference of a
water-wheel 2 [ believe it would uot.
‘The discovery scems to be mcrely, that
water would run hp the pipe K, and down
L, if I, were the longest. | understand
we have long had such a machine, under

CORRESPONDENCE, ETC.

the name of Syphon, but never before
termed a Vacuum Power Engine.
I am, Sir, yours, &c. W. C

———

Str,—Under the appellation ofa ¢ Va-
cwum Power Engine,” your 144th Num-
ber exhibits another attempt at the per-
petual motion. ‘There is certainly some
ingenuity in the plan, but its defect is
very appareut, nnd may be described in
a few words. The power, in the first in-
stance, imparted to the ly-wheel, would
be_so diminished before it was rcturncd
to the piston to ratse it, that the vacuum
would only be pariially l?rodm‘ed 3 the
piston would fall short of A at the first
attempt, further at the second, and, in
all 'grobability, stop @ the accond or
third 5 iu short, the fy-wheel caunot re-
pay the power expeuded upou it.

1 awm, Sir,
Your obedient servant,
PHiLo-MoNTIs,

| - —

NOTICES

TO,
CORRESPONDENTS.

We shall endeavour to procure the
address asked for by ‘ An Old Sub-
scriber” before next week.

Communicatious received from—W. E.
=—Mr. Lancaster—J.T.— A Miner—Mou-
tis, Junior—An Observer—A Coustant
Reader—Another ut Bridport—-Sher-
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—Handsaw—W, Rialls.
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ORCHARD'S VACUUM ENGINE.

Smi—Your Correspondent Haa-
sal will certainly acknowledge him-
self to be mistaken, when he reflects
that the syphon, in my sketch of a
vacuum engine, as it appeared in
your 129th Number, operates in the
usual manner. His other observa-
tions require no particular com-
ment.

If not intruding too much on your
pages, I beg leave to submit, with
great diffidence, what I consider a

reat improvement in the plan be-
ore suggested. ‘

A, is an iron reservoir nearly filled
with mercury; B, a tube, twenty-
four inches long, having its lower
end inserted in that reservoir; and
C and D two cocks for the conve-
nience of filling the tube B. From

this tube another tube M proceeds, -

at right angles, to the vessel G. In
this latter tube is the cock F, to ad-
mit of, or shut off, a communication
between the tube B and the vessel
G. This communication being clos-
ed, the tube B is carefully filled with
mercury ; after which the cock D is
closed, and the cap E screwed on.

Thé vessel G is to be filled with
mercury through the cock H, the
pipe I being open to allow of the
escape of air. When this vessel has
been filled, the cock H should be
closed, and its cap screwed on, and
the pipe I be also closed by a valve,
which is to be pressed tight by the
cap on the head of the pipe. lisa
vent pipe, open at the top. The
space T ted by the double
lines is a panel of thick plate glass,
having two horizontal lines desorib-
ed on its surface, whereby the atten-
dant may observe the ?uantity of
mercury within the vessel,

. The cock F being closed, a quan-
tity of mercury must be allowed to
run out of the vessel G, equal to the
space 1, 2, 3, 4, which s will be-
come a vacuum, If, therefore, the
cock L be then opened, to allow of
the discharge of a certain quantity
of mercury on the wheel, and the
cocks C and L also opened, the mer-
cury will continually rise from the
reservoir A into the vessel G, and
thence bedischarged upon the wheel,

ILLUMINATING GAS FROM COTTON SEED.

whence it will again fall into the
vessel A, to keep up the supply. The
cock F must be so adjusted as to ad-
mit into the vessel G, a quantity of
mercury equal to that whieh is dis-
charged by the cock L. This can
be ascertained and regulated by
means of the panel of glass above
de"l":!?e‘ml ific ity of mercury
specil vity o
being 7 ounoess,tzt is evident, that
but a small quantity of it is required
to turn the wheel, which has no fric-
tion but that of the axis on which it

turns,
T am, &c.
Jonn ORCHARD,

ocni——

ILLUMINATING GAS FROM COTTON
SEED.

Ix the eighth volume of the Ame-
rican Journal of Arts and Sciencesis
published an account of some experi-
ments of Professor Olmsted on an
illuminating gas which he had ob-
tained from cotton seed.  ~

The superior quality of the gas, the
facility with which it is obtained from
the seed, and the exhaustless abun-
dance of the material in the southern
states, render it probable that it may
be found an eligible substance for

lights, especially in the United
gt:;es. The Editor of the American
Journal, not having repeated the ex-
periments of Professor Olmsted, and
understanding thata very inferior gas
had been obtained by managing the
decomposition in a manner different
from that directed in the original
memoir, rea:lested Professor Olmsted
to repeat the experiment in the la-
boratory of Yale College. The re-
sult was entirely satisfactory : the gas
was easily and abundantly obtained,
and afforded a degree of illumination
quite equal to that of the oil-gas, (of
which 1t is indeed only a variety,)
and superior to most varieties of the
bituminous coals. Tt was inferior to
the pure olefiant gas, and this is the
fact with the inflammable gases ob-
tained from, perhaps, every substance,
exceptalcoholdecum by sulphu.
ric acid. The kernel of the hickory-
nut comes the nearest to the olefiant,
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and is but little inferior; the quality
of the gas is considerably debased by
wsing the entire nut, the woody cover-
ing of which affords a gas which burns
m;h & paler flame. @ ¢
t is very easy to injure the gas o!
ootton seed byya careless m:;‘r::ge-
ment of the heat ; but this is true,
probably, of all other substances
which afford inftammable ; in
E:neul the lower the heat, provided it
sufficient, the better the gas.

.The following remarks were fur-
nished by Professor Olmsted to thie
Editor:

“ Cotton seed is highly oleaginous,

and the object in my arrangements use

for obtaining the is to bring the
oily vapour, (which is expelled by a
,very gentle heat,) into contact with
a surtace of ignited iron, by which it
is decomposed into carburetted hy-
drogen gas. For this purpose, a heat
not exceeding the lowest degree of
redness, is all that is necessary. If
it be carried chei&her, a lighter kind of
gas is produced, which s greatly in-
ferior to the other in illuminating
power. A furnace of brick-work, or
even & common culinary fire, will
afford therefore the requisite degree
of heat. My method of p ing
has been as follows :
¢ 1. An ounce of cotton seed is
dried on the fire in a ladle, and a red
hot iron is introduced to singe off the
small remnant of cotton that adherés
to the seed. It is dried; because the
moisture, by its decomposition, would
groduw an inflammable gas, not suf-
ciently luminous for our purpose,
and it is singed for a similar reason,
the gas produced by the cotton being
inferior to that of the seed.
¢ ¢, Thus prepared, the seed is in-
troduced into an iron tube closed at
one end like a gun-barrel, and is
pushed down quite to the bottom of
the tube by a ram-rod.
¢ 3. The tube is next laid across a
furnace, (a common fire would an-
swer,) in such a manner that the
closed end of the tube containing the
seed projects outof the furnace so far,
that the seed may be removed en-
tirely from the direct action of the
fire. A conducting tube is connected
with the open end, to convey the gas
into a receiver standing over water.

83

Simply passin through water
purifies it su y for use.

“ 4. A very moderate fire is applied,
sufficient barely to keep the part of
the tube exposed to its direct action,
at a perceptible degree of redness.
The heat being thus slowly commu-
nicated to the seed, converts succes~
sive portions of its oil into vapour,
which, traversing the ignited parts of
the tube, is decomposed into car-

‘buretted hydrogen gas. The first
portions may be burnt at the mouth
of the conducting tube, until the gas
becomes as luminous as a eansle,
after which it may -be collected for

the
ent

¢ 5. When the gas begins to come
over less freely, the tuhe may be
drawn forward, by little and little,
into the furnace. Near the close of
the operation, the gas becomes again
less luminous, and it may be burnt
z‘l.f at the mouth of the tube as at
st.

“ If the furnace be of sufficient
dimensions to permit a considerable
8 of the tube to remain ignited,

e vily vapour will be all decom-
posed; but if the ignited s, be
small, a portion of vapour will make
its way into the receiver undecom-
‘posed. A spiral or recurved tube for
a small furnace, or a long iron tube
Sor a broader fire, ;aufl tleﬁ'ect the

ecomposition very pérfectly.

An «mce of seed,nccordl{lg to this
process,yields 1018 cubicinches of}
ne%:cl.‘mg the first and last portions
as before specified; consequently a
pound of seed yields 16,288 cubic
inches, or more than a hogshead of
the gas.
“ According to the former esti-
mate, the quantity of seed annually
produced in the United States, ahove
whatis required for replanting, would
afford 2,827,500,000 cubic feet of
illuminating gas, but litde if at all
.inferior to that produceddirectly from
oil. During the last year the culture
of the cotton crop was greatly ex-
tended, perhaps doubled, and the
quantity of seed proportionally aug«
mented. ’

« It was suggested by a Corre-
;spondent of Scuth Carolina, in a late
number of this Journal, that the
seed was more valuable than w2hat I
. b i 6
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represented it; that it was a rich
manure, and often sold very high
for gl:mlir:g. It might doubtless be
profitably applied as a manure, espe-
cially in the way of a compost, where
its volatile principles might be ar-
rested, and its powers rendered more
permanent; but the fact is, that in
many parts of the cotton districts, no
use at all is actually made of it, and
the high price which it occasionally
bears, when replanting becomes neces-
sary, is owing to the prodigality with
which it is thrown out and exposed to
the weather, on the supposition, that
there never can be any scarcity of
a substance which is accumulated in
such quantities around the cotton-

ins. 'Ihe writer was assured by

enry Donaldson, Esq., the pro-
prietor of an extensive establishment
for cleaning and spinning cotton at
the Great Falls of Tar River, in North
Carolina, that boat-loads of seed
could be obtained there at five cents
per bushel. I had also held some
communication with this gentleman
on the subject of lighting his works
with cotton seed-gas; but by re-
moval from the country, and devo-
tiontootherohjects, he was prevented.
Should this article be found as eli-
gible for gas-lighting as as it appears
to the writer to be, its employment
for such a pur will prove a public
benefit, both by giving an increased
value to this part of the cotton crop,
and by dimimshing/the expense and
promoting the beauy and splendour
of gas illumination. b

. 0.

R

ALGEBRA.

Sir,— Every intelligent reader
must_approve the design of ¢ Bija
Gannita,” in an article which appear-
ed in your journal for March last.
When we consider that the rapid ad-
vancement in mathematical science
is chiefly owing to the unequivocal
language m which its definitions and
axioms are expressed, and that even
in the most lengthened process of
reasohing not a single term is allowed
to be introduced, on which a con-
struction could be put different from
that intended, it may justly excite

" ALGEBRA.

surptise, that ary treatise in thi¢
department of learning should be
deficient in accuracy and elegance.
Whether it be becanse many of our
practical works on mathematics have
een written by men ignorant of the
theory, or principles on which the
rules are founded; or whether it
proceed from the love of book-
making, the fact is certain, that they
betray a very culpable disregard to
grecision in style and arrangement.

must, therefore, so far as these re-
marks extend, be supposed to agreé
with your .= Correspondent, who
evinces in his communications much
ability and refinement. There are,
however, two or three passages in
his remarks on Nicholson's Algebra,
which appear to me untenable ; but
before Ip roceed to mention these,
you will allow me to premise that it is
not so much my object to construct a
defence of the work in question, as
to shew that Bija Gannita’s objec-
tions are incompatible with sound
logic.

After stating that-the questions
are not solved in either a concise or
an elcEnnt manner, he proceeds to
remark, ‘¢ for the object in such a
work as this is, not to get an answer
to a problem, which is the least im-
portant part, but toillustrate by short
examples the easiest and most ele-
gant methods of working, by avoid-
ing multiplication, changing propor-
tions,” &c. This language is capa-
ble of a double interpretation. It
may mean what it really expresscs,
that the professed design of Messrs.
Rowbotham and Nicholson s to
teach the analytic art, in the way
that this writer would recommend ;
or, that such is the design which
they ought to have proposed. That
it is not to be understood in the
former sense is evident: inasmuch
as this would have anticipated every
objection : we must, therefore, lovk
for B. G.’s meaning in the latter ex-
planation of the passage, The me-
thod uniformly adopted, in every
standard elementary publication
which I have seen, is to express both
the rules and the questions under
them, in such language as is suited
to the ignorance of the scholar
From a conviction that the mind,
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is, at present, unapt fully to receive
the ideas whtlf'cb tge authors wished
to convey, they have deemed it pro-
per rather to enter into a minuteness
of detail, than to sacrifice the least
degrec of perspicuity. It requires
not a_wmediocrity of talent to prove,
that the introductory part of any ob-
Ject of study is neither the place nor
the time for conciseness and ele-
gance ; for the simple reason, that
there is great danger of becoming
unintelligible.

——— Brevis esse laboro

Obscurus fio Horack.

Hence it appears to me, that in
teaching Algebra, provided the reso-
lution be conducted in strict accord-
ance with the rules, it is not neces-
sary in the commencement to make
brevity a matter of primary concern.
With respect to the epithets ¢ casiest
and most elegant,” it may be fitly
asked, since tliese are relative terms,
how could a student be conscious
that a problem is distinguished for
such qualities, unless he were pre-
viously acquainted with the comon
method of working it ?

The mathematics of modern times
are not only remarkable for the dis-
coverics of which they boast; we
cannot fail equally to admire the va.
rious methods by which these are
demonstrated. But it is doubtful
whether all the admirers of this noble
science are e?ually prepared to avail
themselves of the best means afford-
ed to acquire a knowledge of it,
There are, for example, many who,
‘IF' means of Keith’s or Bonnycastle’s

reatise on Plane and Spherical Tri-
gonomeltry, may become perfectl
acquainted with the doctrine of tri-
angles : whereas, if they were put
to the “study of Woodhouse’s Ana-
Iytics on the same suhject, it is pro-
bable they might be less successful ;
because it is not every one that is
blest with the power of abstraction,
and the philosophical turn of mind
Decessary to appreciate the last-men-
tioned publication. Much less is it
to be expected, that the pupil should
be scientific at the beginning; and
that teacher may surely be pardoned,
who, from the fear of anticipatin
any posterior rule, takes rather a cir-

86

cuitous route in making the proof of
a question appear simple and perspi-
cu?)us. Afte‘:'p:ll let itpbe rem:mbgr-
ed, that though a demonstration be
concise, it is 1ot more satisfactory in
oint of evidence. A theorem may
demonstrated in various ways,
while the mind can repose with as
much confidence onthe one as on
the other. In the language of Du-
gald Stewart, ¢ Each of them shines
with its own intrinsic light alone;
and the first which occurs (provide
they be all equally understood) com-
mands the assentnot less irresistibly
than the last.” '

The second objection which Bija
Gannita advances against Nicholson's
Treatise is, ¢ That the questions are
thrown together with scarcely any
attempt at classification or regu-
larity.” It is proper the reader
should bear in mind, that nothing is
here alleged against the distribution
of the different parts of the work,
Could an objection be raised on this
head, it would certainly prove, thata
very serious error had been commit-
ted. How far an attention fo classi-
fication and regularity is necessary
or practicable 1n a work like this,
which is intended for the young, it
is not perhaps easy to determine. It
is more to my purpose to remark,
that the objection will, it is pre.
sumed, apply to Bridge, Bonnycastle,
and even to Bland’s Equation. After
turning over these volumes, I must
candidly ackpowledge, that it re-
quires greater penctration than I can
commniand, to shew that they all rise
‘““one above another in difliculty.”
That it is very necessary the student
should aim to exercise his memory,
and to exert his inventive faculty,
cannot admit of a question: but
whoever has attended to the opera-
tions of the miud, in the early stages
of its improvemeat, must have per-
ceived that it often requires relief
from the severity of study. The
young scholar seldom ¢ toils through
a long question ” without the assist-
ance of the master; and the ¢ great
joy” which he feels in working a
sum by his own efforta alone, is the
best possible inducement to attack
and overcome future difficulties. Be-
set the path of science with continual
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obstructions, and you immediately
cool his ardour, and render that re-
pulsive which would otherwise be
gleuant. While I thinkit a %:'m
efect in the system of teaching
adopted by many, that they multiply
facilities for indolence, rather than
afford increased illumination and
vigour to the understanding; the
opposite course is equally adapt-
ed to retard our progress, and to di-
minish genius. Sufpposing B.G. to
be an instructor of youth, he must
be regarded as a hlghlmivile ed
individual, if, under his ds they
succeed, every movement which they
make, in surmounting obstacles.

Having corrected a rule on Pro-
portion, in proof of his assertions,
your ingenious Correspondent adds,
¢ This rule is moreover unintelligible
to the learner, as the terms, ex-
tremes and means, have never been
defined.” Now this is by no means
a legitimate consequence, unless it
can be shewn that the doctrine of
Proportion is confined to Algebra.

" But every one is aware that it forms
a part of most publications on Arith-
metic. And it is reasonable to sup-

, that Messrs. R. and N. took it
or granted that the common method
of calculation would be known, ere
that which is carried on by means of
the alphabet would be attempted.
In a word it seems to have been the
design of these authors, to allure to
the study of this beautiful part of
mathematics by disengaging its
elements, as far as is consistent with
propriety, from whatever appeared
abstruse, Anxious to introduce the
scholar into the temgle of Science,
they have left it to others to decorate
the exterior of the edifice.

With gratitude for the highly in-
teresting and instructive papers con-
tained in the Mechanics’ Magazine,

I remain, Sir,
Your humble Servant,
T. HatHAWAY,

Shecrness, 10th June, 1826.
n—

PERPETUAL MOTION,

Srr,—The interesting subject of
perpetual motion, which has crowded

the peges of your Magazine with

PERPETUAL MOTION.

such various commurications, has '
now for some time been permitted
to remain in silence. It has been
amusing to observe the different ar-
uments of your correspondents, who
ave at diﬂ)e'rent tli)nl;es attgempted :3
rove the impossibility of perpetu
?notion, its m;’E::babl ity, ll: proba-
bility, its possibility, its accomplish-
ment by others, its accomplishment
by themselves; but the contradic-
tions in their arguments, the incom-
patibility of their statements, joined
to the circumstance of there not
having appeared in your Magazine
a single sketch of a machine, which
would (upon trial) answer the pro-
posed purpose, have combined to
obscure the solution of that much
agitated question—can perpetual mo-
tion exist? o .

The consideration of the imperfect
state in which the decision of this
question remains has induced me to
submit the following pr:

¢« That all those who understand
the principles of any scheme for per-
petual motion forwarl it" with a
drawing to the Editor of the Me-_
chanics’ Magazine. That the Fditor
inform his readers, from week to
week, of the number of schemes he
has received; and that at length they
be published all together, in order
to set the question at rest one way or
the other, up to the present time,
But all arguments against perpetual
motion, as they absurdly endeavour
to p\(-love a negative, should be re-
jected.”

I beg to take this opportunity of
sta.tin;g my knowledge oFothe truth
of perpetual motion Aaving been ac-
complished by magnets placed round
a circular box enclosing a steel-vaned
wheel,® and also that there is now a
machine incessantly at work, with-
out assistance, in the famous library
at Stutgard, by which a bar (hung by
a pivot through the middle) in an
upright position, between two pillars,
with a ball at each end, the top one
being a little heavier than the one
below, continues to vibrate by the
top ball alternately falling upon

* ‘This scheme was mentioned in a
former Number, bus no drawing was

ven, aud the description was not per-
ect enough to construct one by,




ON PUI’P
and rebeunding from each pillar.

How this is I am igno-
rant, as the person who saw it, and
described it to me, did not examine
it with the eye of a machinist, but
;_ns merely eye-witness to the ef-

If any of your correspondents can
procure a description and drawing, of
these contrivances, and will forward
them ta you, they will prove valuable
contributions to the proposed collec-

tion of schemes, and. will greatly
oblige,  Your constant Beﬁ%er,

W.M.D.D.
April 23, 1626.

e —

VARNISH FOR ELECTRICAL RIBBON.
S1g,—Seeing in your Magazine of
the 25th May (No. 144, page 58.) an
article entitled, “Varnish for Electri-
cal Ribhon,” wherein your informant
states, that the isin fass and India
rubber are to be dissolved in alcobol,
I beg leave to correct his error. Isin.
glass being a gelatine, must be dis-
solved in an aqueous solution, for
spirit will have no effect on it; and
India rubber can only be djssolved
in ether and different oils, none of
which will mix with water: the na-
tare of each being perfectly contra-
dictory. He has also not stated
whether the copal varnish is to be
made with spirit or oil, it being
practicable either way.
I remaip, Sir,
Your constant x'eadeli,3

June 5, 1826.

i —

ON TURNING.

Sir,—~In Part 31 of your enter-
taining and instructive Magazine,
mention is made of a method of
turning screws by an inclined plane,
&c. As Ido not clearly comprehend
the description, and am, though no
proficient, an amateut turner, your
correspondent will obliFe me by ex-
plaining himself a little more fully,
and more especially if he have time
to accompany his description with a
drawing. The.part 1 do not under-
stand is, ¢ the rack %0 work in the

LEATHERS. 87
teeth of a ‘wheel deriving its motion
from the arbor of the lathe.” Quere.
Is arbor the same as mandrell ?

In the course of a short time, I in-
tend to make a complete model of
my lathe, in order to send to such
persons as will, out of pure love to
the art, kindly assist me with prac-
tical information. For instance, had
Ia model now ready, I would feel
much pleasure in sending it for the
inspection of the writer above alluded
to, cither to his residence, or to your
office ; having previously affixed to
it my humble endeavours of maki
an apparaws on the plan pro,
for the turning of screws; I think
this plan of transmitting models of
any simple and easily-made machi-
nery would more readily contribute
to Jhe acquirement of information,
and save much of the pages of your

. valuable miscellany. -

Iam, &c.

At

—————

ON PUMP LEATHERS.

Sir,—In reply to the inquiries of
T. N. in No. 135, I would recom.
mend the pump leather to be cut out
of a whole skin, which has been
dressed for the upper leather of
shoes. The form to be circular, in
order to admit of its moving up and
down fleely; six inches above, and
as much below the joint: he may
take the following rule. Suppose
the common bore of the pump to be
five inches, and the part at the flanch
twelve inches, then the diameter of
the leather should be about twenty-
six inches. This will leave about an
inch all round, to be screwed into
the joint, and six inches to sink
downwards, similar in form to a cul-
lender. There will be slight folds at
the joint; but the weight of water
will prevent their intercef,tlnF the
action of “the piston. The lower
edge of the piston should be bevilled,
to make the leather fit tighter; and
the valve hole be made about four

inch ugre.
inches &9 I am, &c.z
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OXLEY’S GAS ENGINE.

Sir,—As I have been reguh.rly
supplied with your useful and inte-
resting Miscellany, since the date of
its first publication, I have witnessed,
with much pleasure, the development
of many very ingenious aud useful
inventiuns; some of them, indecd,
similar to what I bad myself in-
vented, several years before. I now
send you a sketch of a Gas Engine,
invented by me, a considerable time
g_ﬂor to my hearing either of Mr.
araday's or Sir H. Davy’s propo-
sition for applying Carbonic Acid
Gas as a motive power. My atten-
tion was drawn to this sugject by
mere accident. It happened that,
as I was taking my usual morning
walk down Main-street, in the city
of Richinond in Virginia, I heard a
most tremendous cxplosion, proceed-
mF from a druggist's cellar l’)ust by,
where thcy were preparing Dr. Cu{-
len’s Patent Magnesia, and Soda
Water. They haﬁ been charging a
strong copper vessel with the Carbonic
Acid Gas, for impregnating the afore-
said waters; but the air vesscl, made
of the stiongest copper, burst with
such violence as to break and lacerate
the man's’ leg and arm, and also to
. injure the proprietor. This was in
the suinmer of 1822. A few days
after this, [ invented the Gas Engine
of whicli I now send you a sketch.
Although 1 then saw that ice was
used 1o cool the magnesia, and soda
water, 1 do not entertain a thought
either of using ice, or of having re-
course to artificial freezing mixtures.
Ice cannot, at all times, be procured ;
freezing mixtures would be so expen-
sive as to equal, or 'yerhaps exceed,
the expense.of fuel for the common
steam engine. To render the Car-
bonic Gas Engine of universal use, I
prt‘)lpose to take the diflerence of 2129,
and- the common temperature of
water, which is generally a few de-
grees below the temperature of the
atmosphere; and this, owing to the
very economical plan in which I
rarefy or expand the gas, will, I be-
lieve, be found one of the cheapest
and most compact gas engines that
bas appeared in your publication.

89

Description. '

A the cylinder of the gas reservoir, in
which isc’l’,a lunger, g:' iston. 'I'his
piston, over which a small quantity of
oil is agﬂread to lubricate it, and the
more e uafly to prevent the escape of

s, rises or falls with the Increase or

ecrease of the gas in the reservoir.
Thecylinder, A, is represented as broken
off helow the middle, so as not to hide
the other parts of the machine; but the
dotted line shows its full Jength. It is
surrounded by a case, or outer cylinder,
filled with cold water.

BB. is the working cylinder, with its
piston. This cylinder is kept at the tem-
perature of 212 degrees, being surround -
ed by au external cylinder filled with
boiling water, and this last-named cylin-
der is surrounded by a furnace or fire,
shown by the double dotted lines.

C. the condensing, or cold cyliuder,
surrounded by another c‘linder 00,00
filled with cold water. The cylinder ¢
is only ouc-sixth part of the area and
contents of the working cylinder, BB,
By the action of the piston ¢, the cold
gas is drawn from the reservoir, through
the valves # and r, into the cylinder C,
and is then forced through the supply
pipes v and g. These supply pipes are
continued spirally for three or four coils
round the outside of the working cylin-
der BB, aud continue increasing in
width to allow of the gas to expand as
it enters the working cylinder, where
it elevates or depresses the piston ac-
cordingly. From the workin, C{linder,
the gas passes through the harging
pipes 4 d d, and e k d, and after passing
through a spiral worm, or pipe, im-
mersed in a cistern of cold water, is
again deposited in the gas reservoir.

1am, &c.
Tuomas Oxcry,
Mathematical Tuter,
Liverpool, 21 April, 1826.

———

Sir,~The decided negative of Ar-
gus to my Query in No. 130, being
unattended with any reason, I con-
sider of no value; especially as this
man, with his hundred eyes, refers
to the valve n, at the bottom of AA,
as an air-tight valve, when, as it
works under water, it is of courscunly
water tight. It receives the pressure
of the atmosphere from that water,
and prevents any air %etting in to
destroy the vacuum to De produced
in the interior of the upper part of
AA. From the concluding part of
Argus’s letter, he appears to be igno-
rant that human knowledge is not
wisdom. 1 am, Sir,
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OULTURE OF SILK.

_Str,~Whatever tends to amelio-
rate the condition of mankind in ge-
neral, and of our own countrymen in
particular, must be a source of con-

ratulation to every feeling mind.
fmpressed with this sentiment, 1 am
bappy to find that efforts are now
making to introduce the silk-worm
inw the Sister Kingdom ; and the
culture of the white Mulberry Tree,
which seems to be so essential to the
little animal’s- existence. I heartil
wish success to the attempt, of whi
1 bope, with proper attention, there
is but little cause to doubt. By ac.
complishing this object we shall have
the whole manufacture within our
own hands, from the production of
the raw material to the finishing of
the most costly article. This I
should suppose will be a considerable
advantage to the different manufac-
turers in the silk trade, independent
of the saving to the country at large,
It must ever be a matter of the ut-
most importance to a manufacturing
and commercial empire like this, to
produce within itself or colonies as
much as possible the raw material of
the articles of its manufactures, by
which it becomes more independent
of other States, retains the balance
of trade in its own favour, furnishes
additional employment to its popu-
lation, (an object of the most vital
importance to the State,) and also
increases the national sources of
wealth and happiness.

Now, Mr. Editor, T have always
understood that the balance of the
tea trade with China is against us, as
I believe the Chinese take little or
nothing from us in exchange, but re-
ceive money for their tea ; and I have
often thought that this very fashion-
able and necessary article could be
much more advantageously produced
in some of our own colonies ; for in-
stance, in Van Deiman’s Land, or
New South Wales, which lie in nearly
the same de of South latitude
as China is in North latitude. Iam
not aware whether the cultivation of
this plant has been tried in apy of our
Colonies; but supposing the thing
practicable (and I cannot see why it
should not be s0), what an immense

THE POOR MAN’'S BAROMETER.

field would bethusthrown opan for the
'Kzoﬁlable employment of British Ja-
ur and capital. Whyshould we con-

tinue, year after year, to drain our
country of its gold, to give to so un-
social a race of beings as the Chinese?
If it should be urged, in opposition
to this scheme, that it would 1nfrin
the East India Company’s inonopoly
I reply, that Government might st
place its cultivation and importation
under any restrictions that they may
think proper, or the East India Com-
pany may still enjoy the extensive
trade thereof, under such regulations
as may be consistent with the interest
of the State. At this awful crisis in
our commercial affairs, some new
openings for trade are wantiog, as
well as emplolyment for our over-
teeming population. The cultiva-
tion and management of this plant,
would afford this employment to
thousands who would gladly emi-
te to a genial climate, where pro-
fitable labour can be found ; and they,
in return, would find new wants arise,
for articles with which they would
be supplied from their native country.
The mutual advantages of such a
commerce are too well known to
require me to dwell upon. Perhaps
some difficulty would arise in pro-
curing & supply of the seeds unin-
jured; but this, I should suppose,
with a little dexterous management,
may be got over. I hope our pre-
sent liberal and enlightened Ministry
will turn their attention to this sub.
Jject, not doubting but that, if they
think the plan worth a trial, the,
will give it that encouragement whic|
will ensure its comnplete success.
I am, Sir, your humble servant,

oo

Hammersmith, April 13,4826,

i —

THE POOR MAN’S BAROMETER,

Sir,—I have seen many useful
devices inserted in the Mechanics’
Magazine; and if you think the fol-
lowing description of a cheap Baro-
meter worthg' of notice, it is at your
disposal :—the whole of the mate-
rials of which it is composed may
be procured for something less than
a halfpenny,
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Obtain a piece of thin common
whipcord, about two feet long, and
having soaked it in a strong brine of
commun salt, fix it horizontally, b
a tack through a knot at each end,
to a lime-plastered, brick, or stone
wall. “From the centre of this cord
suspend, by a piece of sewing thread,
a small piece of lead, about an inch
long, and of the thickness of the tail
of a tobacco-pipe. This arrange-
ment being completed, the cord will
become sensibly affected by the sue-
cessive changes of the atmosphere,
and the lead will, of course, rise
and lower proportionately with these
changes. A piece of paper being
pasted to the wall, and a mark made
upon it when the lead is at the
highest, and another when it is at
the lowest, the intermediate spaces
may be divided into deglrees, to cor-
respond with a mercurial barometer.
One Mr. Thomas Mapps, clerk of
the parish of Pitchley, Northamp-
tonshire, has had one many years,
and it is said to be a faithful index of
the weather.—[This instrument is
properly an hygrometer. Eb.]

con—

IMPROVEMENTS ON' MATTHEW3’S
SAFETY GIG.

S1r,—The correspondence on Mr.
H. Matthews’s Safety G;g, in Nos,
98, 104, 124, and 129, of your Ma-

azine, will, I trust, meet the atten-
tion of your numerous readers. I
think itoffers materials for ultimately
effecting the desired object; and as
the anticipated improvement is one
of considerable importance, I ven-
ture to offer a few observations, with
a desire to assist the cause.

Mr. Matthews sets out in No. 104,
with claiming more than his inven-
tion is entitled to. It possesses
merit, but neither elegance nor per-
fection. This, however, is pardon-
able, on reflecting how closely his
interests arc cnveloped in the ques-
tion, Your Correspondent J. A, has
overlooked the circumstance of the
shafts falling, while they leave the
body of the gig in a horizontal po-
sition. This, in my humble opinion,
appears to have much merit. The
same writer also, in his haste to

censure, has overlooked the correct
meaning of the article 134, in its
allusion to restraining the weight of
a horse “ moving at a great rate;”
taking it as implying strength of
shaft, instead of the drop or safety
iron. Sugposing this to be the argu-
ment of the above number, and con-
curring with it, I hence infer the
merit of attaching the safety iron to
the body of the gig.

The apparent 1mperfections of Mr.
Matthews’s plan are these:—the
safety iron is liable to entangle a
horse’s hind feet when he falls on
his side. If the hind feet of the
gig forms a pressure or lever upon
the shafts, it is evident that the
scrolliron must be strained, and that
when the horse recovers his feet the
body would turn its occupiers out
behind. The objection, as refers to
rough roads, has been well illustrated
by'T. A, ; but as these are rare in the
present times, an occasional jolt
would be better than & broken neck,
and therefore the remedy, though
imperfect, is belter than the discase.
To the first of my objections I will
suggest the possibility of a remedy,
in making the scroll iron moveable
on a pivot or hinge when it is at-
tachedp to the carriage of the gig.
To the second, I will propase remov-
ing that part of the safety irons
which descends from the steps, (leav-
ing the remainder as described by
Mr. Matthews,) and placing one to
substitute them, descending from
the hody of the gig under the splash-
ing or foot-board. To intreduce my
third suggestion, I must premise,
that as the shafts rise or fall the axle
partakes of the movement: could
not this power and motion be applied
by levers and pins, in depressing the
safety iron (supposing it pointed)
when needed, and elevating obliquely
from the point of union to the axle,
in the time of safety 1 * The entangle-
ment and sawing would thus be
avoided, as also the inelegance. I
cannot conclude without referring to
the just, though severe, general cen-
sure that your Correspondenty in
124, has met with from T. A, The
author of the article No. 124 has evi-
dently lost view of that proper feel-
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ing which should actuate every one
esirous to avail themselves of your
pages, for fivin publicity to their.
ideas. T. A.in his censure has con-
ferred 8 public benefit, though it is
to be wished that he had been in-
fluenced by a more genereus spirit,
ds then the odium he creates must
have proportionably increased. —
Warmth of expression, likewise, pre-
dents doubts of the sincerity of the
motive. Iam, &c. Y.C

—————

MATCHES TO PRODUCE INSTANTA-
NEOUS LIGHT.

Str,—One of your Correspondents,
in giving a receipt of the composi-
tion which forms the peculiar fea-
ture of these matches, omitted to
state, that the two dry ingredients
(the oxymuriate of potash and sul-
phur) should be mixed together
gently in a mortar. This caution is
necessary, as these two substanees,
when mixed, form a detonating
powder, which explodes by the force
of a smart blow. To prove this deto-
nating properly, take a small portion
of each of these illiredienls, (about
enough to cover the surface of a
small wafer,) and having well mixed
them together, put them into a small
picce of thin paper, and lay them on
something flat, as a flat bearth-stone,
or the paved floor of a dry kitchen,
and give them a smart blow with a
broad-faced hammer. This will pro-
duce a sharp quick report, without
producing mischief.

These remarks show the necessity
of using caution in mising the in-
gredients, which ought to be rubbed
gently together, and not pounded by
the pestle. [Even when rubbing
them gently together, some particles
will necessarily undergo greater pres-
sure than others; and this will pro-
ducea quick and sharp snap; but
there is no danger of the whole mass
exploding at once.

With the composition I have used
sugar and a little water as a paste.
Perhaps a less quantity of sulphur
than your Correspondent has stated
will answer the purpose better. I
bave found six grains of oxymuriate

of patash and three grains of sulphur
do very well; but I should recom-
mend nine grains of the oxymuriate,
to six grains of sulphur and four
rains of white sugar: the whole
ade into a paste with a little tur-
ntine. The matches should be
quite dry before they are used.

o Do

——

OF AIR BALLOONS. /

The air-balloon is entirely an hy-
drostatical machine, and  consists
merely of a bag filled with air, so
light, that it, together with the baF,
forms a mass, which is specifically
lighter than the common air of the
atmosphere. A cubic foot of com-
mon air is found to weigh above 554
rains, and to be exﬁnn ed by every
egree of heat marked on Fahren-

“heit’s thermomcters, abiout 4% part

of the whole. By heating a quan-
tity of air, therefore, to 200 dcgrees
of Fahrenheit, you will just double
its bulk, when the thermometer
stands at 54 in the open air, and in
the same proportion_you will dimi-
nish its weight; and it such a quan-
tity of this ot air be enclosed in a
bhag, that the excess of the weight of
an equal bulk of commeon air weighs
more than the bag with the air con-
tained in it, both the bag and the air
will rise into the atmosphere, and
continiie to do so till they arrive at
a place where the external air is na-
turally so much rarefied, that the
weight becones equal, and here the
whole will float.

The power hy which hot air is im-
pelled upwards, may be shown by
the following experiment.  Roll up
a sheet of paper in a conical form,
and by thrusting a pin into it near
the apex, prevent it from unrolling.
Fasten it then by its apex, under one
of the scales of a balance, by means
of a thrcad; and having properly
counterpoised it by weights put into
the opposite scale, apply the ame
of a candle underneath, and you
will instantly see the cone rise; and
it will not be brought into equili-
brium with the other, but by a much
greater weight than those who have
never seen the experiment would
believe.




OF AIR BALLOONS.

If the magnitude of a balloon be
increased, its power of ascension, or
the difference between the weight of
the included air, and an equal bulk
of common air, will be augmented
in the same propurtion. = For its
thickness being supposed the same,
it is as the surface it covers, or only
as the square of the diameter. This
is the reason why balloons cannot
be made to ascend, if under a given
magnitide, when composcd of cloth,
or materials of the same thickness.

In the year 1766, Mr. Cavendish
ascertained the weiiht and other pro-
perties of inflammable air, deterinin-
Ing it to be at least seven times lighter
than common air. Soon after which
it occurred to Dr. Black, that, per-
haps, a thin bag, filled with inflam-
mable air, might be buoyed u(r by
the common atmosphere, and he
thought of having the allantois of a
calf for this purpose ; but his other
avocations prevented him from pro-
secuting the experiment. The same
thought occurred, some byears after,
to M% Cavallo, and he has the ho-
nour of being the first who made
experiments on the subject. He first
tried bladders, but the thinnest of
these, however well scraped and pre-
pared, were fouud too heavy; he
then tried Chinese paper, but that
proved so permeable, that the inflam-
mable air passed through it like
water through a sieve. His experi-
ments, therefore, made in the year
1782, proceeded no farther than
blowing up soap-bubbles with in-
flammable  air, which ascended
rapidly to the ceiling, and broke
against it.

But while the discovery of the art
of aerostation seemed thus on the
point of being made in Britain, it
was all at once announced in France,
and that from a quarter whence
nothing of the kind was to have been
expected. Two brothers, Stephen
and John Montgolfier, natives of
Annonay, and proprietors of a con-
siderable paper manufactory there,
had turned their thoughts towards
this project, as early as the middle
of the year 1782, The ilea was first
suggested by the natural ascent of
thg smoke and olouds in the atmo-
sphere, and their design was to form
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an artifigjal cloud, by enclosing the
smoke in a bag, and 1aaking it carry
up the covering along with it,

‘Towards the middle of November
that year, the experiment was made
at Avignon, with a fine silk bag. By’
applying burning paper to an aper-
ture at the bottom of it, the air was
rarefied, and the bag swelled, and
ascended to the ceiling. On repeat-
ing the experiment in the open air,
}t rose to the height of about seventy
eet,

Soon after this, one of the brothers
arrived at Paris, where he was in-
vited by the Academy of Sciences to
repeat his experiments [at their ex-
pense. In consequence of this in-
vitation, he constructed, in & garden
in the Fauxbourg 8aint Germain, a
large balloon ot an elliptical form.
In & preliminary experiment, this
machine lifted up from the ground
eight persons who held it, and would
have carried them all off, if more
had not quickly gone to their assist-
ance. Next day the experiment was
repeated in the presence of the mem-
bers of the academy ; the machine
was filled by the combustion of fift

unds of straw, made up in smail

undles, upon which twelve pounds
ot chopped wool were thrown in at
intervals. The usual success attend-
ed this exhibition ; the machine soon’
swelled, endeavoured to ascend, and
sustained itself in the air, together
with a weight of between four and
five hundred pounds, Itwas evident
that it would have ascended to a
very egrea.t height, but as it was de-
signed to repeat the experiment be-
fore the king and the royal family at
Verssilles, the cords by which it
was tied down were not cut. In con-
sequence of a violent wind and rain,
which happened at \his time, the
machine was so far damaged, that it
became necessary to prepare a new
one for the time that it had been de-
termined to honour the experiment
with the royal presence; and such’
expedition was used, that this vast
machine, of near sixty feet in height,’
and forty-three in diameter, was
made, painted with water colours’
both within and without, and finally
decorated, in no more than four’
days and four nights,
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Along with this machine was sent

a wicker cage, containing a sheep, a
cock, and a duck, which were the
first animals ever sent up into the at-
mosphere, The complete success of
this experiment was prevented by a
violent gust of wind, which tore the
cloth in two places near the top,
before it ed ; however it rose
to the height of about 1440 feet;
and after remaining in the air. about
eight minutes, fell to the ground, at
the distance of 10,200 feet from the
place of its setting out. The ani-
mals were not in the least hurt. The
t power of these aerostatic ma-
chines, and their ve %radual de-
scent to the ground, had originally
shown that they were capable of
transporting people through the air
with all imaginable safety ; and this
was further confirmed by the expe-
rimeat already mentioned. As Mr.
Montgolfier therefore proposed to
make a new aerostatic machine, of a
firmer and better construction than
the former, M. Pilatre de Roziere
(whose temerity in a subsequent ex-
periment proved fatal to him? offer-
ed himself to be the first aerial adven-
turer. On the 15th of October, 1783,
Lie rose from the garden of the Faux-
bourg Saint Antoine, at Paris, in a
wicker gallery, about three feet broad,
attached to an oval balloon, of 74 feet
by 40, which had been made by
ontgolfier, and which also carried
up a grate, for the purpuse of con-
tinuing at pleasure_the inflation of
the balloon, by a fire of straw and
wool. The weight of this machine
was 1,600 pounds. On that day it
was Frmitwd to rise no higher than
84 feet; but on the 19th, when
M. Giraud de Vilette ascended with
him, they rose to the height of 332
feet, being prevented from farther as-
cent only by ropes. Encouraged by
the success of these experiments,
M. Rozier and the Marquis D’Ar-
landes first trusted a balloon to the
elements; and after rising to the
height of 3,000 feet, they descended
about five miles from the place of
their ascent. They experienced
geat danger on this occasion, from
e balloon taking fire, which, how-
ever, they extinguished with a wet

sponge,

OF AIR BALLOONS.

These balloons raised by fire have,
however, not been much used, hav-
inFedgiven place to the other kind,
filled with inflammable air, which,
by reason of its smaller specifie in-
vity, is safer and more manageable,
and is capable of performing voyages
of greater length, as it does not re-
a;lire to be supplied with fuel, like

e others,

About this time, Count Zambe-
cari sent up from the Artillery-
Ground, London, a small gilt bal-
loon, filled with inflammable air,
which, ih"two hours amd a half,
reached a spot near Petworth, in
Sussex, and would not then have
fallen had it not burst.

The first aerial voyage with an in-
flammable air balloon, was made by
Messrs. Charles and Roberts, from
Paris, December 1, 1783.

The machine used on this occa-
sion was formed of silk, covered over
with 2 varnish made of elastic gum,
of a spherical figure, and measuring
274 feet in diameter.

Having ascended to the height of
about one-third part of a mile, they
were carried by the wind in a hori-
zontal direction, and descended in a
field 7 miles from Paris, having
travelled that distance in two hours,
M. Charles then ascended alone,
and rose to the height of about two
miles, without experiencing any
other disagrecable sensation than a
severe cold and a pain in his ears,
owing probably to the expansion of
the dense internal air.

A great many aerial voyages were
made in France before it was attempt-
ed in England,

M. J. Montgolfier, in 1784, as-
cended, with six other persons, from
Lyons, by a balloon 131 feet high,
and 104 broad.

M. Blanchard, in March of the
same year, rose to an altitude which
is calculated at 9500 feet, and de-
scended in an hour and a quarter,
having experienced heat, cold, hun-
ger, and an excessive drowsiness,

M. Bertrand, in April, rose from
Dijon, to the height of 18,600 feet,
and in an hour and a quarter sailed
18 miles. -

Madame Thible, who was the
first female adventurer, ascended in
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_ June from Lyons, with M. Fleurant,
in the presence of the ‘late King of
Sweden, and reached the height of
8,500 feet.

M. Mouchet, in the same month,
ascended from Nantz, and travelled
27 miles in 58 minutes,

M. Rozier, in another experiment,
reached the height of 11,700 feet,
and found the temperature of the air
reduced to five degrees below the
freezin %‘point.

-The Duke de Chartres (Orleans)
ascended in July, from the park of
St. Cloud, with two other persons.

Vincent Lunardi, an Italian (the
first who made an aerial voyage in
England), on the 15th of September,
1784, rtose from the Artillery-
Ground, in London, by a balloon 83
feet in diameter, ‘'made of silk, oiled,
and painted in stripes of blue and
red. He took up with him a do;
and a cat; the latter was destroyed,
and the dog was almost spent. In
his ascent, the thermometer fell to
29, and some drops of water round
his balloon were frozen, He ascend-
ed about five minutes after two
o'clock, and arrived at Collier's
Hill, five miles beyond Ware, in
}ienfordshire, at 25 minutes after
our, )

M. Roberts and Hullin, in the
same month, sailed from Paris to
Arras in six hours and a half.

Mr. Sadler, of Oxford, was the
first Englishman who ascended with
a balloon. He constructed one him-
self, with which he arose from Ox-
ford on the 4th of October; and a
second time on the 12th, and sailed
15 miles in 18 minutes.

M. Blanchard and Mr. Sheldon
ascended from Chelsea on the 16th
of the same month ; and Mr. Shel-
don having alighted about 14 miles
from that place, M. Blanchard pur-
sued his journcy alone, and landed
near Rumsey, in Hampshire.

Mr. Harper, on the 4th of Ja-
nuary, 1785, ascended from Bir~
mingham, and sailed to the distance
of 57 miles in an hour and 20 mi-
nutes.

M. Blanchard and Dr. Jeffries, on
the 7th of the same month, crossed
the Channel between Dover and
Calais, by means of a balloon; hut

had such difficulty to keep it above
water, that they were obliged to
throw away every thing they bad
with them,

Mr.'Crosbie ascended from Dub-
lin, on the 19th of the same month,
with such rapidity, that he was out
of sight in three minutes, and de-
scended at the verge of the sea. .

Count Zambecari and Admiral Sir
Edward Vernon, on the 23d of
March, sailed from London to Hor- -~
sham, a distance of 33 miles, in less
than an hour.

Mr. Sadler and Mr. W. Wind-
ham, on the 5th of May, ascended
from Moulsey-Hurst, and descend-
ed at the conl{ux of the Thames and
Medway.

Mr. M‘Guire, on the 12th of May,
having ascended from Dublin, was
carried *with great velocity towards
the sea, into which he descended,
and was taken up by a boat, when
on the point of expiring with fa-

tigue,

M. Pilatre de Rozier and M. Ro-
main, on the 15th of July, ascended
from Boulogne, with an intention of
crossing the Channel, but their bal-
loon, being a Montgo{cer, or fire-
balloon, took fire at the height of
1200 yards, and they fell to the
ground and were dashed to pieces.

Mr. Crosbie, on the 19th of July,
again ascended from Dublin, intend-
ing to cross the Channel, and land
in England ; but he fell into the sea,
and was with -great difficulty saved
from being drowned.

Major Money, on the 22d of the
same month, also ascended at Nor-
wich, and experienced a similar mis-
chance. He was driven cut to sea,
and fortunately snatched from death
by a revenue-cutter.

M. Blanchard, in August, made
an aerial voyage from Lisle, to the
distance of 300 miles, before he de-
scended. He had also a parachute
attached to his car; with this he
dropped a dog, which descended
gently and without inju?'.

(To be continued.)
———
MANUMOTIVE CARRIAGE.

Sir,~In looking over Part the

80th of your valuable Magazine, my

-

\
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attention was attracted by an ¢ Idea
of a Manumotive Carriage,” (in
No. 119) by W, B,, and a pretty idea
it is.

In the first part of his communi-
cation he ridicules the description of
a self-acting carriage, by J. M.,
which, as I %mve not investi%ated it,
I will not attempt to defend; but I
think that, after amnusing himself at
the expense of the ideas of others,
he should, at any rate, have taken
care not to have exposed himself to
the like ridicule, by publishing such
an absurd idea as 1 will presently
show bis to be.

In explanation of his machine (if
it be worthy the name? he says, ¢ the
rider turns round a large wheel of
80 teeth, by a screw with a handle,
a tooth each turn of the handle; this
turns a pinion of six teeth,” and so on
all through. The larger wheels act
on the smaller in every instance,
until at length he shows, that the
wheel of the carriage makes no less
than sixty revolutions, while the large
wheel, acted upon by the screw, is
making ore, thercby evincing that,
according to the laws of mechanics,
of which W, B. seems totally igno-
rant, there must e applied in power
to the first wheel, 60 times the resist-
ance to be overcome in the weight
and friction of the vehicle. Not-
withstanding which, he very mo-
destly winds up his sum of pretty
ideas, by asserting that «“ I have thus
shown how a man mai', by the
assistance of a screw, easily propel a

" carriage. The screw will enable him
to raise 288 cwts. so that, leaving out
of the question the power gained by
the combination of wheels, a man may
overcome a weight and friction equal
to 288 cwt.” Your Correspondent
has most certainly left out of the
question the power lost (but which,
by a trifling error, he terms gained)
bﬁ' the combination of wheels, and
thereby loses himself in, 1 fear, an
irrecoverable degree, for I have not
here taken at all into consideraticn
the immense friction caused by the
cight small wheels, substituted (by
some other strange idea) in the place
of two more large ones; and that
100, forsooth, according to his own
account, for the purpese of saving

RELATIVE WEIGHT Of DIFFERENT BIZED SHOT.

what is thereby created in an almost
interminable degree.

I am, Sir, (hopingI don’t intrude,)
an old Correspondent, though with a
new name, co

- PavuL Pry,
London, 12th April, 1826.

e i —

RELATIVE WEIGHT OF DIFFERENT
S81ZED SHOT. '

Sie,—In reply to the letter of Mr.,
Thompson, in page 75 of your Maga-
zine, permit me to say, that if a
vessel were filled with shot shaken
together, so that they might occupy
the lcast space, their position would
not be that which he has supposed ;
namely, thdt each sphere might be
circumscribed by a cube; but it
would be such that the centres of
four spheres in contact with each
other, would be in the four angles
of a tetraedron, of which the linear
cdge or length would be equal to the
diameter of each of the spheres ;
consequently the solidity of each
sphere must not be compared with

e solidity of the cube in which it
might be inscribed, but with the
solidity of a parallelopiped, of which
the three dimensions are respectively’
equal to the length, bre’agtehc. and
height of the tetraedron. These
quantities are therefore equal to
unity, the natural sine of 60 degrees,
and the natural sine of 45 degrees:
the diameter of the sphere being also
unity. It was on this principle that
I deduced the result which I com-
municated in Vol. 5. p. 221 ; namely,
that if a vessel, containing 100,000
cubic inches, be filled with equal
spheres of any given size, the quan-
tity of solid matter contained in the
vessel will be 74,048 inches, and
consequently the vacant space will
be 25,952 inches.

I remain, Sir,
Your obedient scrvant,
M.S.
June 6, 1826.

e~

{ id), to be addressed
to the Editor, at the Publishers’, KNIGHT
and LACEY, 55, Paternoster-row, London.
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PROPOSED NEW CONSTRUCTION FOR A BOAT.

[

BIr,~It has often occurreld to
me, that the consideration of the
pressure of a vessel in sailing being
on the side, that a construction to
meet that pressure should not have
met with more attention, with the
view of giving her more bearing on
one side, to be used as a lee-sitle, by
means of which she weuld obtain

ter power of propulsion in pro-
portion to the resistance she made in

ing through the water. The
idea, perhaps, may have first arisen
from perusing in Anson’s voyage an
account of the construction of the
fiying proa of the Ladrone Islands:
the principle of which, I consider,
may be extended with great advan-

to a solid or single vessel, with-
out the frame or outrigger of the
proz. I think- it is not improbable,
that- the effect of a construction to
meet this. préssure might be much

VOL. VI,

more advan s to swiftness of
sailing than at first sight appears
likely to result. For by extending -
the bearing the greater length of the
vessel, and having a straight side, or
nearly so, comparatively, there would
be at once the greatest bearing any
hody or vessel is capable of having ;
while, by its straightness, the resist-
ance would be considerably dimi-
nished. In a vessel thus cohstructed,
sailing, in point of advantage, would
be confined to one side ; and its form
would not be so uniformly strons as
an equal-sided vessel, nor would it
sail so well where the advantage of
equal sides was required, as in tack-
ing and readiness in short boards or
narrow waters. From weakness of
form, this shape could not be made
on a large scale; but its construc~
tion might be rendered quite safe in
packets or fishing vessels. It is to
B
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be particularly noticed, that the lee-
side, or bearing of the vessel, on
which the pressure of sail, or the
power or force moving the vessel,
acts, is extended to the greatest
length of the vessel by the straight-
sided form, and the bearing is in-
creased by the length. And it is to
be further observed, that another ad-
vantage will result from the greatest
bearing beinF extended the length
of the vessel, instead of the dimi-
nished bearing of a rounded side;
which will admit of the vessel sail-
ing more upright, or as much so as
is possible for a body with a pressure
on one side to sail,

In working a vessel of this de-
scription, both ends must be alike
to preserve the advantage of the lee
side, so that either end may sail
foremost, To do this, the sail must
be shifted with its foot towards either
end, accordingly as it is to he made
the foremast.  This can be executed
ve;ly conveniently, either by a lug-
sail and fore-gib, or sprit-sail and
fore-gib, by lowering the lug or
brailing the sprit-sail.” The gib-sail
must be lowered and brought for-
ward, or there must be two gibs,
one at either end; the one to be
Jowered and the other hoisted, as
the ends are alternated forward and
aft. In large runs, or open sea, the
vessel would wear instead of tack-
ing; but in short boards, or tacks,
or to serve momentary purposes, it
is proposed that the vessel be worked
on either side, as an equal - sided
vessel. This would be awkward in
agpearance; but necessity must be
the rule to guide us: | ceriainly
in using the windward side of the
vessel as the lee, all the disadvan
tages of the bilging side, or bend,
would be experienced, and what
veloclt{ewas gained on the lee-side
would be lest on the windward-side,
when used as the lee. The only
expedient, or set-oft, against this dis-
advantage would be, that vessels of
this construction, being of no great
size, might have oars or sweeps sub-
stituted in narrow channels.

The nest consideration, and not
the least important, is whether such
an irregular-shaped vessel would be
sife_and sea-worthy? To this we

PROPOSED NEW CONSTRUCTION FOR A BOAT.

answer, that we are ready to admit
of the unfavourable appearance of
the construction; aund this results
from the irregularity of the sides,
which necessarily implies, that there
would be an irregularity of motion,
and consequently a strain throughout
the vessel on her timbers and planks.
We think, however, the evil is more
imaginary than real. The mast bear-
ing on the lee-side would be the
greatest probable evil, or danger, in
consequence of its weight and lever-
age; but this partial strain might be
provided against, if requisite, by sub-
stantial construction, which would
affect her prejudicially on{{ as re-
gards rowing: in sailing, the effect
would be of secondary consideration.
This construction is, as we have
efore stated, in sume measure sanc-
tioned by the flying proa of the La-
drone Islands; but the frame-work
and narrow boat, being in every re-
spect objectionable, have been avoid-
ed. The general principle of the
Jever of a windward-side against a
narrow lee-side, is alone preserved ;
and this we hiave adopted, or applied,
to a solid or single boat, ballasted ;
the weight of which, acting against
a lengthened or extended bearing,
and diminished resistance of astraight
side, will have a similar effect to that
which results from the proa. Our
idea is, that by the same principle,
we shall gain a better sea-boat, and
a more capacious and serviccable
vessel. We would propose, that the
breadth should be onfportioned a
little less than a third of the length ;
and that the lee-side should be one
fourth of her breadth; giving three
widths of the lee-side for the wind-
ward. Some projection on the lee-
side will be requisite, to sustain the
greater length of the straightness, or
narrowness of the lee-side ; also for
some bend, or round, to resist or
throw off the water; and as a little
bearing against the weight of the
mast. xperience, however, may
vary these proportions. We suggest
a strong longitudinal division to be
made in the middle of the boat, of
the nature of a bulk head, or par-
tition, to keep the ballast from shift-
ing; as this 1s of the utmost conse-
quence as regards the safety, in pre-

.
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venting too much weight or pressure
on the straight ‘side ot the lee; and
her sailing, by. keeping the portion
of the ballast on the windward-side
fixed. We further propose as flata
floor, particularly In small vessels,
as can be well constructed for a
sharp built vessel; and an auxiliar
keel, or crudle, on the windward-
Side, half way between the keel and
side. This last is of the greatest
use in keesing her upright on taking
the ground, and of some service in
enabling her to keep well up to the
wind. After these remarks, we shall
now observe, that having premised
the proposed shape as anexperiment
only, a trial will determine its prac-
ticability or success; and we think
there are sufficient reasons for at-
tempting it.

A small model, formed on the
proposed construction, has been
made by the writer; and there is
hothing indicated by the effect of
the model placed in water against
the proposed construction answer-
ing ; whilst the effect of the bearing
of the lee-side, as far as can be judg-
ed by such imperfect means, pro-

ises success. If, therefore, Mr.

itor, m:ly person of respectability
be really disposed to nake the ex-
riment, and be desirous of seeing
he model, I send you privately my

address.
Iam, &ec.

et —

WARPING OF LAND.

From the 'I'ransmAions of the Society of
s,

The process of warping was first
practised, it is said, about the middle
of the last century, on some land in
the neighbourhood of Howden, on
the Humber. Not only the waters
of the Humber itself, but the Trent,
the Don, the Ouse, and other rivers
which contribute to form thatestuary,
are, near their mouths (especially
during spring tides) filled with very
muddy water. This mud is not
brought in from the sea, for the
Humber is clear at its mouth ; nor
does it originate from land floods,
fur these are vbserved always to in-
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jyre the warp or deposit; it therea
fore arises from the action of the
tide-water on the heds of soft shaly
clay which form the hottom of the
Lincolnshire marshes, and in which,
in all probability, the estuary of the
Humber has been excavated. All
the embanked lands on these rivers
being on a lower level than s;xrinﬁ-
tides, are capable of being warped,
which consists in surrounding the
land intended (o be 8o treated witha
substantial bank, and then letting in
the tide water, and allowing it to re-
main on the land till it has deposited
nearly the whole of its mud. Thus
the old soil is benefited by the addi~
tion of new, or an entirely fresh soil
is laid on the surface of the oll, ac
cording to the thickness of the de-
posit,or the length of time that the
warping is persevered in.

'E’%e usual mode of warping is to
dig a main canal, or trunk, having a
sluice towards the river, and to
divide the lands on each side of
the drin, by means of banks, into
compartments of from ten to twenty
acres each, and to make an entrance
sluice to each compartment, together
with one or more return-sluices,
called cloughs. During the spring-
tides, in the mouths of August, Sep-
tember, and October, the sluice of
the main trunk being opened, the
tide water enters it, and is distri-
buted by the lateral entrance-sluices
to as many of the compartments a3
may be convenient. When the tide
is at its height, each of these en-
trance-sluices i closed; and as it
ebbs, the hydrostatic pressure of the
water in the compartments forces
outwards the swinfing-door of the
clough, and thus allows the water to
escape into the main trunk, and
thence into the river, having deposit-
ed nearly the whole of ity mud on
the surface on theinclosurein which
it was penned up. The size of the-
cloughs should be so adjusted as to
discharge the whole of the water be-
fore the rise of the next tide, other-~
wise only every other tide can be
admitted. By this operation a de-
posit of silt, of the thickness of from
twelve to sixteen inches, may be ob-
tained in one season. ) .

Mr. Creyke having aseezktamed

H



100 WARPING

that a tract of about 1600 acres of
Peat moss, in_the neighbourhood of
Rawchiffe, which produced abso-
lutely no rent, was at a sufficiently
low level to be warped, resolved to
subject the whole to this mode of
rendering it productive ; the way in
which this was effected was detailed
in the following extracts from that
tleman’s letters, addressed to the
g::retary of the Society :—
Rawcliffe-House, near Thorne,
Yorkshire, Nov. 18, 1824.
Sir,—In the neighbourhood of
Rawcliffe-House, where 1 reside, are
many thousand acres of peat moss
and waste land, which yield scarcely
any annual rent, and which I thought
(from the experience I had gotin im-
proving a considerable quantity- of
my own land near home) might be
mmproved very much by being warp-

ed. Iaccordingly undertook to warp

from the river Ouse 1600 acres ; and
in August, 1821, a sluice, with two
openings of sixteen feet each, and
nineteen feet high from the sole to
the crown of the arch, with substan-
tial folding-doors, was built and open-
ed; and at the same time a main
drain was cut, extending from it two
miles and a half, up to the waste
land and peat moss : its dimensions
were thirty feet wide at the bottom,
and ninety feet wide at the surface of
the land, and the banks were raised
upon the land to the height of ten
feet. The ordinary spring tides flow
to the height of sixteen feet, where
the sluice 1s built. 1In the first year
429 acres of waste Jand were em-
banked, in order to be improved ;
and on it wasdeposited, in the course
of that year, a fine alluvial soil, of
the average depth of near three feet.
This allotment was sown with oats
and seeds in 1823, and the seeds were
either mown or depastured in 1824 ;
and it is now sown with wheat, which
looks very promising and luxuriant.
No part of thisallotment of 429 acres
yielded any rent previous to this im-

rovement, and now no part of it is
et for less than thirty-five shillings
per acre. ‘The expense is twenty-
one pounds per acre, I am pro-
ceeding with two other allotments,
containing a greater number of acres
in each, of which, when finished, I
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will send you an account, if this be
honoured with the approbation of the
Society.
I am, Sir,
&e. &e. &ec.
Rater CrEYKE, Jun.

A. Aiken, Esq. Secretary, &c.

Rawcliffe-House, March 24, 1825,
SiR,—1 beg leave to acknowledge
the receipt of your letter, dated 1st
March. I trust that I shall be able
to satisfy the commiitee that my
claim for the large gold medal is
strictly conformable to the terms for
which they offer it,—namely, ¢ for
an account of method superior to any
hitherto practised, of improving land
lying waste.”
The superiority consists in creating
a fine deep rich soil, more effec.
tually, upon a larger scale, and in a
shorter time, than has hitherto been
practised. According to the usual
practice, the tides were only admit-
ted during the months of August,
September, and October; in mine
they are admitted all the year round.
The sluice was not more than five
feet wide; mine has two openiugs of
sixteen feet wide. The main drain
was only twelve feet wide; mine is
ninety feet wide. Not more than
fourteen acres were embanked in
one piece; I have enclosed five hun-
dred acres in one compartment.
Formerly not more than one and a
half feet of depusit was obtained; I
have got from three to four feet in
the same time, upon the increased
quantity of land. No levels used to be
taken for the formation of the banks ;
the whole of my embankment has been
laid out by the spirit level. Scarcely
any inlets used to be made for the
purpose of spreading the tide-water
quicker and more equally over the
surface of the land witbin the en-
bankment, as well as for the more
spcedy return of it upon the ebb; in
my practice innumerable inlets are
formed for this purpose. It is quite
impossible to give a detailed account
for the arrangement of these inlets ;
they must, in all cases, vary with the
shape and different levels of the land
embanked, and on that account no
exact statement of cost can be given;
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_it is, however, very considerable.

. The width of the iulets varies from
fifty feet to three feet, the depth from
seven feet to one foot.

There is much more difficulty in
the interior management than any
other part; the knowledge of it can
only be acquired by practice and
close observation. There is like-
wise a very considerable annual ex-
sense in the repairs of the main

rain, more particularly of that part
near the sluice. A loss of one thou-
* sand pounds was experienced the first
year, awing to a breach of the bank
of the main drain. In my first let-
ter I named 429 acres, at that time
growing a fine luxuriant crop of
wheat: I now beg to add 500 acres
more, at this moment in a state of
precfnration for being sown with oats
and grass seeds thisspring ; and that
600 acres more will be finished in the
course of the present year.
I am, Sir,
&e. &c. &e.
Raver Crevke, Jun.
A, Aiken, Esq. Secretary, &c.

Queries sent by the Secretary to Wm.
Creyke, 1st March, 1825; with
that Gentleman’s answers.

1. Expense of erecting the sluice,
divided into labour and cost of ma-
terials ; the nature of such materials,
whether brick or stone ?

The sluice is built of stone of large
size, hacked with brick ; the founda-
tion was well piled with 550 piles,
thirtcen feet long, squaring eleven
inches, upon whicli were firmly se-
cured very strong beams ; upon the
beams the whole space upon which
the sluice was built was planked
with four-inch deals, another set of
beams were placed crossways, and
then a second floor of three-inch
plauk, Sleeting piles were driven
the whole length of the wood-work,
both fronting the river and next the
main drain; a wall is also erected
from the sluice to the river, to pro-
tect the bank from being injured.
The cost of the sluice 4800/.; the
co:t of the wall 300/.; 340/, more
for a residence, and stone for mate-
rials, for the person attending upon
the tides, &c. &, :
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2. Expense of the main drain?

The expense of the main drain,
being three and a half miles land,
was 73501., exclusive of the purchase
of the land 46821.; the dimensions
of it were ninety feet wide at the
surface of the land, eleven and a half
feet deep, and thirty feet wide at the
bottom ; at the width qf nine feet
from the edge of the main drain is
placed the bank, the base of whichis
sixty feet, and the height ten feet;
the bank 1s made as strong as possible
b{efuddling. The main drain is
used as a canal, and is found of great
benefit to the lands adjoining.

8. Length, and other dimensions,
and materials of the embankment to
retain the water on the land to pe
warﬁed, and cost of the same ?

The length of the embankment to
retain the tide-water must dctend
upon the %uantity of land em :
these banks must be well puddled,
and made with the greatest care. The
dimensious of our banks are thirty-
two feet at the base, ten feet
high, and six feet wide at the top.
The cost of them three shillings per
floor of twenty poles.

4. Elevation of the peat moss
above low-water at neap tides?

The level of the peat moss varies
very considerably ; the lowest parts
of it arec not more than four feet
above low-water mark ; the highest
as much as thirteen feet above low
water marl;; J

5. Did thepeatundergo anyopera-~
tion of levellirg, &c. prgvious t';ethe
water being let in upon it?

The peat moss will, in the firstin-
stance, settle very considerably, by
the drainage produced by the cutting
of the various inlets ; and afterwards
by the pressure of the soil deposited ;
it undergoes no levelling.

6. Was the water let on every
spring tide, or how many tides? How
long did it remain on the land?
How long was it in flowing off’ the
land before the next spring tide was
admitted ?

Every tide is admitted during the
spring tides, and occasionally during
the neap tides ; care should, however,
be taken, not to admit any tides
when it blows strong, as the banks
are subject to great injury at thosg
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times, and the warpdoes not deposit,
from the agitated state of the water,
which returns from the land with
the ebb. 1In the river Ouse, at the
int where the sluice is erected, the
des flow to their height in "three
hours, and ebb nine hours. The
height is from eighteen feet to four-
teen feet.

7. Are there any seasons of the
year, or other circumstances, that
affect the amount of the silt depo-
sited ?

The water in the river willat times
be so much affected by land floods,
in very rainy wegther, that it is not
worth admission; in dry weather
the amountof silt is nearly the same;
in the hotter months the proportion
of salt in the silt is greater than at
other times. :

Certificate,

Saltmarshe, near Howden,
Yorkshire.

We, the undersigned, two of His
Majesty’s Justices of the peuce for
the County of York, and residing in
the neighbourhood of the peat moss
and waste grounds alluded to in a
letter from Ralph Creyke, Jun. Esq.
to the Secretary to the Society for
the Encoursl;\%ement of Arts, &c. &c.,
dated 18th November, 1824, do cer-
tify, that we have seen the said peat
moss frequently previous to the im-
provement by warping, at which
time it was of little or no value, and
produced no rent to the owners; that
we have seen it since the warping
was completed; and it is now in a
state of cultivation, and capable of
producing the most abundant crops
of corn, grass, and every other kind
of produce.

Given under our hands the 24th
Nov, 1824.

PHILIP SALTMARSHE.
Ros. Dearson, Jun.

e ——

ON AIR BALLOONS.
. (Concluded from p. 95.)

Mr. Baldwin, on the 8th of Sep-
tember, ascended with Mr. Lunardi’s
Balloon from Chester, at 40 mi.

ON AIR BALLOONS.

nutes past one, and after ascending
to the height of nearly four miles,
he descended at 53 minutes after
three.

Mr. Lunardi, on the 5th of Octo-
ber, 1785, made the first aerial voy-
¥e in Scotland. He ascended from

dinburgh, and landed at Cupar, in
Fife, having traversed a distance of
fifty miles over sea and land in an
hour and a half,

M. Blanchard, on the 19th of
November, ascended from Ghent, to
a great height, and landed at Delft,
having cut away his car, to lighten
the balloon, which was descending
too rapidly, and ‘held fast by the
cords, which then served as a para-
chute.

Mr. Lunardi, on the 25th of No-
vember, again ascended at Glasgow,
and travelled a distance of 125 miles,
He says, that being oyercome with
drowsiness during his voyage, he lay
down in his car, and slept for about

" twenty minutes.

M. Blanchard, in August 1788,
made his thirty second voyage from
Brunswick.

The rage for aerostatic experiment
now almost entirely subsided ; and
the French were the only Seople
who paid any attention to 1t during
the period of the late war. The
principal improvement bas been, the
addition of a large parachute, or um-
brella, suspended below the balloon,
by means of which, the aeronaut
may come down very gently and in
Eerfect safety, should any accident

appen to the balloon, so that he
should be forced 10 quitit.

Lately the public has been enter-
tained by several aerostatic voyages
made from London, by M. Garnerin,
in one of which he descended b
means of the parachute. We shall
give a brief description of them.

At five o’clock, on the 28th “of
June, 1802, Mr. Garnerin ascended
from Ranelagh Gardens, accompa-
nied by Captain Sowden. The wea-
ther was very boisterous. In three

uarters of an hour they landed, and
ound themselves four miles beyond
Colchester, which was at the rate of
70 miles per hour. They experi-
enced considerable danger in alight-
ing, owing to the violence of the
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wind ; but they met with no mate-
rial injury.

On the 8d July, he again ascend-
ed from Lord’s Cricket-ground, ao
companjed by Mr. Locker, and de-
scended at Chingford, in Essex, pass-
ing a distance of nine miles in one
quarter of an hour. They descend-
ed in perfect safety.

On September 21, Mr. Garnerin

ascended alone from St. George's- .

parade, North Audley-street, Gros-
venor-square, for the purpose of de-
scending in his hute. He went
to the height ot 8000 feet before he
cut away ees-uchule, to which he
Was sus . His descent for the

first thirty seconds was astonishingly

rapid. The parachute then expand-
ed, and amg‘down steadily ; but it
soon began to swing; and this mo+
tion increased to such a degree, that
all were alarmed for the safety of the
acrenaut. \Vhen it came: near to
the esrth the swinging motion de-
creased, and he alighted without any
injury. The velocity with which he
came to the ground),' was the same
as if he had leaped from a height of
four feet.

Since the last mentioned ascents,
aeronautic excursions, by Messrs.
Sadler, Green, Graham, and others,
bave beer so numerous that we con-

ceive it would be deemed superfluous.

were we to enumerate them. We
may, however, state, that notwith-
standing the extraordinary nature of
the discovery of air balleons, it has
not yet been applied to any useful
purpose. The machine may be ele-
vated or lowered at pleasure, by
throwing out ballast, or letting out
some inflainmable air ; but no means
have yet been found, by which it
can be steered in any other djrec-
tion than that of the wind, is
bas prevented it from being applied
to the purposes of travelling; nor
have we acquired by its meaus any
addition to our knowledge of the at-
mosphere, owing partly to the re-
centness of the discovery, and partly
to a deficiency of philosophical
knowledge in most of the adven-
turers.

4 The aFtecable stillness and tran-
quillity aloft in the atinosphere, have
been matter of general observation,

‘On irrivingh:t’a considerable height,
great cold always been experi-
enced ; and clouds have been passed
through, which contained ‘some-
times snow, and sometimes light-
ning. The view of the country
below, is said to be inconceivably

grand.

Uﬁn the whole, considering the
number of voyages that have been
made, but few accidents have ha
pened; and these were commonry
owing to the bad construction of the
apparatus. The balloon seems, when
properly managed, to be quite as safe
as any other species of conveyance.

On the Mode of Constructing and
Filling Ballvons.

There are, as has been already
mentioned, two kinds of ballouns;
those raised with heated, or rarefied
air,and those filled with inlammable
air.

The best forms for balloons, are
those of a g}l;l;e, and an egg-like
figure. Fire balloons, or those rais-
ed by heated air, if very large, may
be made of linen, or silk, and must’
be open at bottom, having a hoo
round the opening, from which is
-suspended the grate for the fuel,
which is best of straw, or other light
combustibles, Small balloons of this
kind may be made of tissue -paper,
having a wire round the bottom. T'wa
cross wires may supportin the centre’
of the opening a little cup, with some*
cotton and sim-it.s of wine, the flame
of which will rarefy the air, and raise
the machine.

Large balloons for inflammable air
must be made of silk, and varnished
over, 50 as to be air<tight. To the"
upper part of the balloon there should
be fitted a valve, oponinii’nwards, to
which a string should fastened, '
passing through a hole made in a
small picce of wood, fixed in the
lower part of the balloon; so that the
aeronaut may open the valve when
he wishes to descend. The action of
the valve is effected by a round brass
plate, having a hole about two or °
three inches diaweter, covered on
both sides with strang smooth lea-
ther; on the inside there is a shutter
of brass, covered also with leather,,
which serves to close the hole: it is
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fastened to the leather of the plate,

and kept against the hole bya spring.
To the lower part of the balloon a
pipe is fixed, made of the same mate-
rials with the balloon, which serves
to fill it by,

The car, or boat, is made of
wicker-work, covered with leather,
and well-varnished, or painted, and
is suspended by ropes proceeding
from the net which goes over the
balloon. This netting should cover
the upper part, and come down to
the middle, with various cords pro-
ceeding from it to the circumference
of a circle about two feet below the
balloon. From that circle other
Topes go to the edge of the boat. This
circle may be made of wood, or, of
several pieces of slender cane bound
together. The meshes of the net
should be small at top (against which
part of the balloon the inlammable
air exerts the greatest force), and in-
crease in size as they recede from
the top.

The inflammable air for filling the

lloon is procured by putting a
quantity of iron-filings, or turnings,
with some oil of vitriol diluted with
water, into casks lined with lead.
From the top of these casks tin tubes
proceed, which unite into one that is
connected with the silk tube of the
balloon.

Balloons cannot be made smaller

five or six feet in diameter, of
oiled silk, as the weight of the ma-
terial is too great for the air to buoy
it up. They may be made smaller,
of thin strips of bladder, or other
membrane, glued together. The best
for this purpose is the allantois of a
calf, which is thc membrane which
encloses the feetus in the womb.
With this they may be made 18 in-
ches in diameter.

——

THE DANCING FOUNTAIN,

FROM TIIE CHEMIST.

S1r,~—1 believe you English are so
satisfied with yourselves, that you
never inquire into the knowledge of
others, and are consequently more ig-

THE DANCING FOUNTAIN.

norent of the discoveries and amuse-
ments of other people than any cther
nation on the face of the earth. I
see by an early Number of The Che-
mist, that one of your great philoso-
Khers' amused his pupils in Edin-
urih by exhibiting to them a hol-
low brass sphere balanced ona jet of
of water, *‘ and made to play up and
down in a very striking manner,” as
anovel and curious experiment.

Sir, this has been practised time
out of mind in my country, (which is
Germany,) and in Holland, and in
a much more amusing manner than
that described by the Professor. You
know, Sir, that fountains, or what
you call jets d'ean, are very common
on the Continent, and there it is the
practice to have them in our gar-
dens, and within little temples, and
when one is found in such a conve-
nient situation, our boys and girls
know how to amuse themsclves in
the manner your Professor taught
his pupils.

They take pieces of cork, which
they cut into various shapes, like the
figure I send you, which is the re-
Yrcsentation'of one that I made when
| was myself a boy, and they either
{)aiut ther or clothe them lightly.

Vithin what you call the seat of ho-
nour a hollow =phere or ball, made
of very thiu copper or brass, is fixed,
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MARINE TRUMPRT.

and shese little figures arethen placed
over.pe:ﬁendicnht jet d’eau, and
there do they dance and turn round
like what you call ¢ merry go mads.”
Your Professor, who taugh. this to
his scholars, as a novel experiment,
is known to have been a great tra-
veller, and I have no doubt that he
has seen, a hundred times, little
figures dancing on the top of a
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stream of water, both in Germany
and Switzerland. I hope, Sir, that
you will give insertion to this letter,
that the boys of my country may
have the honour which is due to-
them, for having forestalled the
English philosophers.
1 am, Sir,
Your very obedient humble servant,
Eix Drurscurn,

MARINE TRUMPET.

Sir,—Among the instruments de-
scribed under the article Music, in
the Encyclopeedia Londinensis, isthe
following :—

¢ The Trumpet Marine is an in-
strument consisting of thiee sides,
which form its triangular body. It
has a very long neck, and one single
string, very thick, mounted on a
bridge, which is firm on one side,
and tremulous on the other. It is
struck by a bow with one hand, and
with the other the string is pressed
g;tgppgd on the neck by the thumb.

“ ltg is the trembling of the bridge,
when struck, that makes it imitate
the sound of a trumpet, which it
does to that perfection, that it is
scarcely possible to distinguish the
one from the other; and this is what
has given it the denomination of
trumpet marine, though, in pro-
priety, it be a kind of monochord.
Of the six divisions marked in the
neck of the instrument, the first
makes a fifth with the open chord,
the second an octave, and so on for

the rest, corresponding with the in-
tervals of the military trumpet.

¢ The trumpet marine has the
same defects with the real trumpet,
viz. that it performs none but trumpet
notes, and some of those either too
flat or too sharp. This Mr. Fr.Ro-
berts accounts for (Phil. Trans.
1692), by premising the common
observation of two unison-strings ;
that, if one be struck, the other will
move ; the impulses made on the air
by one string setting another tn mo-
tion, which lies in a disposition to
have its vibrations synchronous to
them; to which it may be added,
that a string will move not only at
the striking of an unison, but also
of that of an eighth or twelfth, there
heing no contrariety in the motions
to hinder each other. Now, in the
trumpet marine you do not stop
close, as in other instruments, but
touch the string gently with your
thumb, by which there is a mnutual
concurrence of the upper and lower
part of the string to produce the
sound, Hence it 1s concluded, that .
the trumpet marine yields no musi.
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cal sound but when the stop makes
the upper ¥avt of the string an ali.
quot part of the remainder, and con-
sequently of the whole; otherwise
the vibrations of the parts will stop
one other, and make a sound suit-
able to their motion, altogether con-
fused. Now, the aliquot parts, he
shaws, are the very stops which pro-
duce the trumget notes.”

I have troubled you with the pre-
ceding quotation as I am desirous of
ascertaining, through the medium
of your Magazine, whether an in-
strument similar to the one ahove
described be in existence. If in the
affirmative, what are its exact di-
mensions? and what is the size of
string, &c. used? as, in the repre-
sentation of it (plate 21), these par-
ticulars are omitted.

On inquiry, some few years ago,
at an old established music-shop in
London, 1 was given to understand
that a trumpet marine had once been
in their possession, but they neither
knew what had become of it, nor
how to describe it.

I am, Sir, yours trulg,
Jane, 1826, ’
i

ON THE CONBTRUCTION OF FIRE
PLACES.

BY DR. ARNOTT.

Durive my attendance lately in
some cases of pulmonary disease,
while considering how best to attain
the important objects of uniformity
of temperature, and the prevention of
draughts or currents of air in the
apartments to which the patients
chiefly confined themselves, a simple
means occurred to me, which, on trial,
perfectly succeeded. It is an addi-
tion easily made to any fire-place;
aud as its uses are important to the
health and comfort of all the inhabi-
tants of cold climates, I am happy to
suggest it to the public.

Itis simply a glazed etal frame-
work, or window, placed before the
fire, and coming in contact with the
chimney-piece and hearth all round,
8o as perfectly to cut off communica.

tion between the room and the fire- .
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lace, and the fire is fed with air
grought by a tube from without.
Comipletely to understand the effect
of it, it may {e rematked, that of the
heat produced by the combustion of
fuel in a common fire-place, a part
radiates into the room as the light
does, and the remainder ascends the
chimney with the smoke. That which
finds its way into the room, contrary
to common apprehension, is probably
not more thau a fourth part of the
whole heat produced ; but even less
than this would be sufficient to pre-
serve in the room ‘the desired tem-
perature, could it be all retained. The
great current of air, however, in the
chimney, carries this heat again
quickly with it, (for it is the warm air
of the room passing away,) and a
chimney of the ordinary proportion,
and with the ordinary velocity of the
smoke, will allow the whole atr of the
apartment to pass out by it in less
than half an hour. .
The glazed frame, then, described
above, will prevent, it is evident, the
heat when once received igto the
room from again escaping from it, as
it now does, with theair ascending in
the chimney ; and although the glass
is some obstacle to the radiation of

" the heat from the fire in the first in--

stance, the disadvantuge is much
more than compensated by its retain-
ing agency afterwards.

One of our rooms as pow oon-
structed and heated, may be com-
pared to a vessel of water of similar
shape, with a hole near its bottomn,
through which the water is con-
stantly running off, while an attempt
is making, at the same time, to warm
its contents by heat radiating inwards,
from the hole and around it. The
hottest water would always get out
first, being nearest to the upening
from whence the heat came ; and to
keep the vessel full, this would be re-
placed by fresh cold water entering by
one or more openings in the circum-~_
ference. It would require a power-
ful heat indeed, 10 raise much the
temperatuie of such a vessel ; and it
is evident, that ne degree of heat so
admitted could warm the contents
uniformly.

It may be supposed that I have
underrated the proportion of calori¢
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which rgdiates. from. a fire into.the
room, compared with that which as-
cends into the chimney, in calling
the former only a fourth part of the
whole produced ; but the following
considerations, without new experi-
ment, may probably be accounted de-
cisive of the question. Mr. Leslie,
in his experiments on heat, found
that a meftallic vessel of water, of
medium temperature, suspended in
the air, lost about half its caloric b
radiation, and half by contact witz
the air. At a higher temperature
however, on account of the increase
velocity of the air, caused by its
greater expansion, or in an artificial
current of air, without higher tempe-
rature, it lost much more by contact
than by radiation. Now,ina fire are
found the two circumstances of ex-
treme heat and great velocity, and to
these is added a third, of much greater
importance than either, viz. the sur-
face of contact being exceedingly in-
creased by the air passing between
the pieces of coal, while the surface
of radiation, viz., the external surface
remains the same. It is a thing not
sufficiently adverted to in the ma-
nagement of our fires, that the heat
given into the room, is proportioned
rather to the extent of burning sur-
face presented towards the room, than
to the depth of the fire, the intensity
of the heat backwards, and the quan-
tity of the fuel consumed. I have
been trying experiments, with a view
to ascertain the proportions exactly ;
of which, however, f have not as yet
bad time to prepare an account for
publication ; but as the geperal re-
sult, I may state, that a tile or sheet
of iron, laid on the back part of
the fire, 80 as to cover it closely, and
to prevent combustion exceptinfront,
utger increases than diminishes the
radiation ¢ heat towards the apart-
ment, and much less fuel is con-
sumed.

In constructing the glass frame
proposed, a part must be made to
open, tv allow the putting on of coal,
and stirring of the fire. The air to
feed the fire may come from an open-
ing in the external wall, by a tube
concealed behind the wainscoat. In
the case where it way first tried, a
useless chimney happened to pass by

-
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the side of the fire-place, and a brick
taken from between them, gave ad-
mittance to the air. In whatever
way the object be accomplished, we
should have it in our power to admit
more or less air, so as to regulate the
combustion at will, as in the cotnmon
furnace. The room may be venti-
lated by a small opening near the
ceiling, either into the chimney or
into the stair-case, to be made upen
and closc to the degree required. The
heated air tubes now comuronly con-
nected with fire places, are pecularly
adapted to this plan, and with it pro-
duce the greatest possible saving of
fuel; and the wethad of supplying
coal to the fire from below it, or in
any other way that secures the com-
bustion of the inflammable gases con-
tained in the coal, which I hope may
soon become general, has the same
utility here as in other cases.

The advantages of the plan may
be shortly enumerated as folluws :

1. The nearly perfect uniformity
of temperature in the air throughout
the room, renders it a matter of
indifference in what pait the com-
pany sit.

2. The total prevention of draughts,
or currents of air, which are inevit-
able in our rooms, as now warmed,
because the fire must be supplied
with air from the doors or wimﬁms.
It is almost needless to mention,
that a great portion of the winter
diseases of this climate are occasioned
by these currents acting partially on
our heated bodies. 2

8. The saving of fuel. Less than
half the usual quantity will generally
be found to keep the apartment in
the most comfortable state.

4. The raising the temperature of
the house generally ; for were all the
chimneys thus closed with respect to
the apartments, although fires were
lighted but in a few, any degree of
heat once generated in the house
would be long retained.

5.1t com;letely prevents smoke
or dust, a circumstance which alone
renders it extremely valuable in many
cases ; and with it there is no danger
of fire,

In these particulars are compre-
hended all the advantages of the close
stoves of continental Europe, so su-
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perior to ours in economy, and in the
degree and uniformity of the tempe-
rature produced, with what many
will calra very great additional one,
that of seeing the fire ; and it avoids
their disadvantage, of giving a burnt
or sulphury odour to the air of the
apartment. It should not be for-
gotten, that ata very moderate ex-
pense, the change described may be
made on all our common fire-places.
—Journal of Sciences and the Arts.

c—

.
OF CHRONOMETERS.

In the United States Gazette of
the 8th inst. is a statement taken
from Snowden’s New York Advocate,
of what is denominated ¢ a curious
discovery ” upon the variation of
chronometers. It appears that Mr.
Harvey, of London, by repeated ex-
perimeats, has ascertained that the
density of the medium in which a
chrunometer is placed, has a sensible
influence upon its rate; in other
words, that a chronometer construct-
ed in London, which is nearlyona
level with the sea, would undergo an
alteration of rate from a difference of
atmz'slpheric pressure alone, if trans-
ported to Madrid, Mexico, or any
other place, much above the level of
the place where it was constructed.

The cause will be found in the ba-
lance.  All chronometers that are
adjusted by screws, will vary in their
time, according to the experiments
of Mr. IRrvey. These screws hav-
ing large heads, one on each side of
the balance, their line crossing the
centre, and the loadings, the line of
which crosses that of the screws at
right angles, make four projectious
from the rim ; these, in consequence
of its velocity, strike the atmosphere
with great relative force. The effect
produced is, that in a more clevated
situation, or less dense medium, than
that in which the chronometer was
adjusted, its motion will be faster,
and so on the contrary, in a lower or
heavier atn.osphere.

A chronometer drops from 125 to
150times in one minute,according to
the calculationof the train ; and a free,
accurately ade scapement, with a
furce of main spring in proper ac-

. OF CHRONOMETERS.-

cordance with the weight of -the be-
lance, will always give lanee
an eatire revolution, atleast to every
drop. The subscriber at this time
has one made by Bissett, Royal Ex-
change, that throws its balance a re-
volution and a third, which gives it
an action equal to two hundred com-
plete circles in one minute. ~When
1t is considered that the loadings of
this balance (}:nfeseut a flat, and the
screws for adjustment, a round pro-

jecting surface to the atmesphere,

and that all are upon its periphery
thrown back and forth at the above
rate, it will be readily perceived that
different densities will, in some de
gree, affect the action, and conse-
§uentl the time of the chronometer,
n order to avoid such variation, it
will be found necessary to abandon
the loading, and the screws at pro-
sent used for bringing chronometers
to adjustment. Even the arms of an
ordinary balance ought to be consi-
dered as an objection, where there
is 50 much accuracy required as in
a naviﬁating time-keeper. Suppose
the balance to be turned out of a
solid piece of metal, and instead of
being crossed out into arias, turned
down ve3 thin and left unbroken
between the rim and centre: when
perfectly true upon its pivots, its ac-
tive motion will not create the least
atmospheric resistance.

It will doubtless be said, that to
give up the spiral spring, and the
compensating balance in segments,
would be sacrificing too much to
avoid the disadvantages of the sur-
rounding medium. But letit be re.
collected, that the compensating ba-
lance, when it does act, is inore apt
to derange than to regulate the
time. The subscriber, In one in-
stance, knew a very expemsive chro-
nometer, with the compensating ba-
lance in segments, to lose from its
usual rate ten seconds in six hours,
wheun exposed to a temperature of
five degrees below the freezing point;
when, by another time keeper, the
eftect of the frost vpon the K::r, or
pendulum spring, was found to pro-
duce at the same exposure a gain of
only two seconds; consequenily, its
balance produced a variation of eight
seconds, The writer has frequeutly
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observed, in adjusting a chronometer,
and also duplex wat%hes with chro-
nonreter bulances, that when the cut
in the screw-heads was brought
nearly to a line with the motion, that
by turning the screws outwards, until
their cut was precisely parallel with
the action, instead: of losing they
gain upon their rates; evi-
. dently, because the atmosphere was
struck by a smaller body.
Time-keepers might even be re-
gulated, with some degree of ac-
curacy, by asmopheric resistance
. two thin pieces of
metal were attached to each side of
the balace, in such a way as to be
moved round, in order to present
their edges to the .motion; the
xuickest action would then be pro-
luced, and the slowest when the
sides were carried against the op-
posing medium. The changes ne-
eesurﬂ to find the time, could be
brought about by turning the ed
to the diflerent degrees from a ho-
rizontal to a vertical position. The
atmosphere * operating thus power-
fully, the result of the ingenious Mr.
Harvey’s experiments upon its dif-
t densities may reasonably be
counsidered a settled fact. That it is
altogether the balance of the chro-
nometer which is affected, seems no
less an undoubting conclusion.
Bensamin F, Bakznr.
Philadelphia, March 28, 1826.

e —

REVEALING THE SECRETS OF TRADE.

d‘gt is some time since our impar-
ty was appealed to on the subject
of this article, by a letter signed
8. N. L., the insertion of which was

tponed till we could ““ accompany
t with such observations as might
prevent the injury it seemed other-
wise calculated to produce.” We
are still of opinion that the writer’s
views are extremely erroneous, and
that the working classes would lose
more than they would Enin by the
system of secrecy which he advo-
cates ; but it appears to us, on second
thoughts, that it will be dealing
fairer by our Correspondent, and

ing more conformably to our

practice, to give a place to his
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argament, by itself in the first in.
stance, and to leave to some of our
other Correspondents the opportu-
nity of showing in how far it is
faulty. Our object has been always
rather to excite and encourage dis-
cussion among the readers of the
Mechanics’ Magazine, than to in-
dulge in any self-display of our own;
and while that course of conduct
has been so unequivocally approved
of as it has been, we have no in-
ducement to deviate from it. It may
be proper to add, that the followi
letter, though differently subscri
from the one to which we have just
alluded, appears to be in the same
hand-writing, and is only preferred
to the other as it may be considered
to present the latest views of the
writer on the subject.—Ebir.]

Sir,—In the first Number of your
very excellent Magazine I have
noticed two Inquiries,which, I think,
might as well have been omitted :
one for a plan, offering to the best
one guinea. I think this is unfair,
as it is taking out of the hands of
those who get their living by it, their
bread : not that I would oppose
fiving such a trifling job to a you:

ellow who is beginning the world,

when the sum would be a consider.
ation to him, and merely employ him
when he has a little leisure time on
his hands. This I would not at all
objeet to; on the contrary, I would
put such a thing in his way: butl
object to it on the principle that men
who can afford to pay for these things
in a handsome way, come to your
pages in order to get it done at a
cheap rate—here is the rub : and of
this I do complain as a serious
evil, and which I think should be put
a stop to, which can only be done
either by your refusing such appli-
cations (unless the inquirer satisfied
you of his intentions) or by every
one refusing to answer such.

While I amn on this point, I would
also notice to you another grievance,
by which the secrets of a man’s trade
are exposed by inquiries indiscreetly
answered, from a wistaken notion of
liberality. I would oppose the in-
troduction of such queries and an-
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swers on almost the same principle
as before stated. Many persons in
the wealthier circles of life are ama-
teur mechanics ; some from a laud-
able, and others from a despicable
motive ; some to employ rationally
their tiine, and who liberally pay for
what they want without endeavour-
ing to dive into the mysteries of the
arts they practice; others, and I
know it to be a fact, do itin order
to save their pockets. Now, T would
not object to queries generally, on
speculative and uncertain points, but
to those which lay open some of the
arts which are valuable, T would most
decidedly oppose—and I press it
upon the mechanics who read this
valuable work, whether it is for
their own interest to impart to a
stranger their secrets. To each other
it may done, but not publicly, sothat
every silken lord may have its bene-
fit. I know I may by these stric-
tures lay myself open to a charge of
contractedness of spirit; but this I
despise, for we are not, b any over-
strained civility, and a lyittle high-
flown talk, to be driven from those'
opinions which are founded on com-
mon {juslice and common sense. Did
my time permit, and were it at all
necessary, I would not hesitate a mo-
ment giving a list of queries allow-
able and non-allowable; but this I
leave to the heads of those whom it
morenearly concerns, and who surely
will not he backward in supporting
those interests on which the getting
of their bread depends. Be not de-
ceived, I would say, nor led astray
by the false rcasoning of those who
wish to mislead you by canting about
‘“ narrowness, illiberality,” and the
like. Would such arguments for one
moment weigh with a tradesman,
were a gentleman to ask him where
the manufacturer lives who supplies
him with goods? The person who
asked such a question would be
laughed at for his folly, and reproved
for his want of sense. The cases are
parallel : I only ask for a corner in
i‘our excellent Magazine, of which

am a constant reader, for these few
lines, merely to record my opinion,
as a single individual, on the case,
and then let the subject take its own

FERGUSON'S NOTIONS OF MATHEMATICS.

course. With many wishes for your
prosperity, .
I remain, Sir,
Your most obedient servant,

ViaToRr.
e ——

JAMES FERGUSON’S NOTIONS OF
MATHEMATICS.

Professor Stewart observes of
Ferguson, ¢‘1 remember distinctl
to have heard liiin say, that he ha
more than once attempted to study
the elements of Euclid, but found
himself quite unable to entertain
that species of reasoning. The second
proposition of the first book he men-
tioned particularly as one of his
stumbling blocks at-the very outset;
the circuitous process by which
Euclid sets about an operation which
never could puzzle for a single mo<
ment any mnan who had seen a pair
of compasses, appearing to him alto-
gether capricious and ludicrous. He
added, at the same time, that as there
were various geometrical theorems
of which he had daily occasion to
make use, he had satisfied himself
of their truth either by means of his
compasses and scale, or by some
mechanical contrivances of his own
invention. . Of one of these I have
still a perfect recollection ; his me-
chanical or experimental demon-
stration of the 47th proposition of
Euclid’s first book, by cutting a card
8o as to afford an ocular proof that
the squares of the two sides actually
filled the same space with the square
of the hypothenuse.” Ferguson is
not the only person, we believe, who
bas felt a similar difliculty. Mr.
Wallace, in his ¢ Elements of Geo-
metry,” -or ¢ Compendious Demon-
stration of the first Six Books of
Euclid,” a work well deserving the
notice of all practical students, can-
didly observes of this great master
of demonstrative science,— ‘¢ His
reasoning, though beautiful and con-
vincing, is long and laborious, full
of repetitions, and not unfrequently
employed about such propositions as
might either be taken for axioms or
very shortly discussed. By abstract-
ing the science too much from the
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sensible objects to which it owed its
" origin, he sometimes leaves the inind
in doubt about the reality of its con-
ceptions.” Even Euclid himself was
on one occasion at a loss to demon-
strate what waa nevertheless true in

int of fuct.

’oln l{ying down his ¢ Elements,”
he comes, in the 17th of his first
book, to prove that any two angles
of a triangle are less than two right
angles. ‘The plan of his work re-
uired that he should demonstrate
the converse of the same roposition,
namely, that two straight lines will
meet and form a triangle with a third
line whenever the sum of the two
les which they make with the
third line is less than two right angles.
But of this proposition he could find
nodemonstration, and he was accord-
ingly obliged to set it down in the
forn of an axiom, or rather postu-
Jate, which, although not proved,
might with perfect safety be assumed
in the subsequent part of geometry.
Nor have the efforts of georeters,
continued incessaatly for more than
two thousand years, been able to
supply the defect, till at length M.
Legenadre, by the application of alge-
braic functions, to prove the proper-
ties of parullel lines, has presented
some approximmationtowardsit. More
than an appreximation we cannot ven-
ture to call it, when so able a mathe-
matician as Mr. Leslie contends that
functional demonstrations are enti-
tled to no regard whatever in éeo-

metry.

et —

PRIZE CHRONOMETERS.

In reply to Mr. Smith’s inquiries
# to Prize Chronometers, we sub-
mit the following :—

‘In the reign of Queen Anne, the
British Parliament Tuoed an Aect,
offering a reward of 10,000!. for any
method of determining the longitude
within the accuracy of one degree of
a great circle—of 15,000/., within
the limit of forty geographical miles
~—and of 20, ., within the limit of

thirty such miles, or half a degree, f

provided such method should extend
more than eighty miles from the

1t

coast. The hope of obtaining this
reward stinulated a watch-maker,
named Harrison, to be indefatigable
in his endeavours to effect the re.
quired improvement, which even-
tually led him to apply the principle
of the opposite expansions of metals
to a watch, to effect a self-regulatin
curb, for limiting the effective lengtﬁ
of the spiral pendulum-spring, to
correspond to the successive changes
df heatand cold, which changes were
then known to alter the force of this
spring, and the momentum of the
balance. ,

After Harrison had, by his indus-
try and perseverance, obtained the
large reward, the act was repealed,
and another substituted, offering se-
parate rewards te any person who
should invent a practical method of
determining, within circumscribed
linits, the longitude of a ship atsea:
for a time-keeper, the reward held
forth to the publi¢ is 50001., for de-
termining the lohgitude to or within
one degree ; 7500/, for determining
the same to forty geographical miles ;
aund 10,000/, for a determination at
or within a half a degree. This Act,
notwithstanding its abridged limits
and diminished reward, has produced
several candidates; of whom Mudge,
the two Arnolds, and Earnshaw,
have had their labours crowned with
partial success.

—t——

.ON RAREFIED AIR AND WATRER.

8ir,~—A reader of your Magazine,
and a practical mechanic, being in
conversation the other day, a sub-
Jject was started upon which they do
not exactly agree. It was on the
nature of steam. 1f, therefore, you
will insert the following Queries, it
will be considered a favour, as doubt-
less some one of your numerous cor-
respondents will tavour thera with a
reply.

Are rarefied air, and rarefied water,
the component parts of steam? If
80, is it rarefied air or rarefied water,
thiat gives to steam its expansive
orce?

- R.S,
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MR. PRANLAND’S LATHE.

Str,—Can any of your Corres-
pondents give me a description of an
expensive Lathe, which was a few
l‘eau ago in the possession of & Mr.

rankland, of Memtham, not far
from Worthing, Sussex, or inform
me where it is? He was a gentle-
man extremely partial to mechanical
ursuite, and the lathe to which I
ave alluded was, I believe, made
under his directions, at a vast ex-
ense—I have heard, 1100/. A few
days ago, I was told that it would
turn a landscape ; but as the commu-
nicant knew little about lathes or
ornamental turning, he could not
tell me how the object was effected.
I can only imagine that Mr. Frank-
land invented some cumplex chuck,
of the excentric kind, by which one
might, on the lids of a box, or other
box, cut out a simple and easily
traced drawing, such as a plain
building, with something like a tree

ltandinf by it.
am, Sir, yours, &c.v

enmniu—

INQUIRIES.
Str,~Having repeatedly occasion
for covered copper \ire, for electro-
magnetic experiments, you will very
much oblige me, and probably many
others engaged in similar pursuits,
if you can make us acquainted with
the process used in the manufacture
of bobbin- wire, and where it is
made ? This being covered iron
wire, is, of course, unfit for electro-
magnetic experiments.
I am, Sir,
Your obedient servant,
A SUBSCRIBER.

Str,—Allow me to ask, through
the medium of your excellent Maga-
gine, whether it is possible to make
any sort of cloth (as ticken, &c.)
water-tight; that, when made into
a bag, it may hold any kind of li-
quid? T should be very glad to
know the best and cheapest method

to obtain it. I am, Sir,
Your obliged, humble servant,
JuPrITER,

Nuneaton, June 3, 1626,

INQUIRIES, ETC.

CHARTOMETER.

Sir,—I should feel urticnh'l:ly
obliged if any of your Corres

ents would inform ‘me (through the
medium of your valuable miscellany)
of the construction and use of the
Chartometer.

I ren?in, Sir, fall
ours respectfully,
be A.G.F.
_-,—

CYCLOIDAL CHUCK.

Sir,—A Correspondent, in the
72d Number of your work, gives a
plan of a Cycloidal Chuck ; if he,
or any of your other Correspondents,
woul(Y, through the medium of your
useful Magazine, inform me where
I can get such a one made, and of
the cost, he would much-oblige,

Sir,
. Your humble servast,
AMicus.
Hercford, June 3, 1826.

P.S. Any information respecting
this beautiful art will be acceptable
to others as well as myself, who am
only an amateur.

s —

INQUIRIES
oF

CORRESPONDENTS.

What is the best varnish, or composi-
tion, for applying to carri harness,
10 prevent its crackmi, or otherwise in-
mrmg the leather? It Is requested to

stated what iugredients are wsed ;
hiow the composition is made; an(f
what is the best mode of applying it.

A recire is re&ucsled for making what
is vulgarly called Thieves’ Vinegar. ’

1n what manner should a Correspond-
ent proceed to re-gild the frame of a
favourite old looking-glass ?

A recipe is requested of a cement for
mendiug broken china.

Communications ( post paid) to be addreseed to
the Editor, at the Publishers’, KNIGHT and
LACEY, 65, Paternoster-raiy, Loadoa.

Printed by Mills, Jowett, and Mills (late
Bensley), Bolt Court, Fleet-street.
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CAPTAIN JEKYLL’S

PORTABLE VAPOUR BATH.

[To the Raitor of the Mechanics® Magazine.]

" Sip,—There is, in Dr. Jamieson’s
Dictionary of Mechanical Science
(new publishing), under the head
“ Bath,” a Portable Vapour Bath,
mentioned as being the invention of
Captain Jekyll, a sketch of which is
given, but unaccompanied with any
explanation. The sketch represents
8 man sitting upon s chair near the
fire, on which is thed a vessel,
from the top of which proceeds a
tube, conveying the vapour. to the
VOI. VL

foor beneath the chair,where a vessel
resembling a saucepan, a box, &c.
a gear to be placed ; the tube is lost
sight of near the bottom of this
vessel, but is seen again rising per-
pendicularly from the floor, in front
of the chair, and held in the hand
nearly opposite the breast of the
figure, where it terminates. The

rson is covered with a long robe,

tened round the neck, falling
loosely round the chair upon the

1
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ground. It is drawn to appear trans-
arent, for the purpose of discover-
ing what it eacloses. .
Probably some of yomr.numerous
readers, who may be acquainted with
the mode of admitting and regulsti
the vapour in this baih. will be kin
enough to supply the deficiencies of
¢ Dr. Jamiesou's Dictienary,” aad,
through your valuable Magazioe,
make kiiown to the public the means
of ubtalning In this (apparently)
very convenient and cheap manner,
an article of the most extensive
ulness.
I remain, Sir,
Your dondtant subscriber,

We feel pleasure in being able to
present our Correspondent, and sub-
scribers j;enerall , with a sketch of
Captain Jekyll’s Portable Bath, toge-
ther with the following description
of the apparatus :—

. This_apparatus consists of an
air-tight kettle, with a safety-valve,
and a pipe that carries the steam
under the chair of the bather into a
box, containing any aromatic or
medicated materials which may be
deemed necessary. The stop-cocks
of this steam-box are regulated by
the bather with a rod, as is seen in
the prefixed sketch ; and, as there is
a large cloak or blanket (made trans-
parent in the sketch, to show the
apparatus), the steam comes in con-
tact with every part of the body.”

D et

BALLOONING.

Sir,—On witnessing Mr. Green’s
ascent in his balloon, it became a
subject of discussion amongst some
friends, of no very great physiolo-

ical research, whether or not a bal-

oon would, underany circumstances,
ascend to such a height as to cause
it to burst. T'hose who were for the
affirmative of the question contended
that, if a common balloon were com-
pletely inflated with gas, and secured
0 that no portion of it could escape
through any aperture or the pores of

BALLOONING.

the covering, and that it were per-
mitted, unaccompanied by a car or
other npyondage. to ascend, that it
would Fise Into an atmosphere of so
rare a nature, that the expansion of
the gas would cause it to burst ; this
conclusion was adduced from, an
maintained upon, the following as-
sumed data, viz.—that if the air st
the surface of the earth were press-
ing on all sides of the balloon with
a power of ten pounds per squafé
i‘llsch, thal:‘ there m&nt be ::lercised
s0 by ¢! inside an equal power
of resgstancg,uor, in other words, &
tend to expansion on every
square inch equal thereto. Upon
the balloon ascending a mile high,
it was assumed that one-tenth of the
external pressure would be taken off,
consequently placing the relation of
the internal expansive power and the
ure as 10 to 9, and for
each successive mile of ascension
the internal and external powers
would change their relations by the

following scale :—

Internal or
At the surface expansive External
of the earth. power. pressure.

(| TSP [ A {
Mileshigh..1,, .cco000el0ieueeecees 9
b JER [ RAPPORRR -
L RS [ PO 4
[ PP 10..00c00eee 6

[ TTTTTTRTIS [ SO TOOR:

consequently, at five miles high,
upon the data assumed, there would
be a power exercised within to burst
the balloon of ten pounds per square
inch, and an external or counteract-
ing power of only five pounds ﬁpel'
square inch, being an excess of five.
Bg those who were on the negative
side of the question, it was con-
tended that this reasoning was inap-
plicable, for the halloon could never,
of itself, rise into an atnosphere of
sufficient rarity for the expansion of
the gas to be at all adequate to such
an effect : expansion might take
place in some trifling degree, but as
it could never rise so high as to get
into an atmosphere of any thing like
the rarity of the itself (on mc-
count of the weight of the material
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rclodng it), that therefors the
enser atmosphere by which it would
be always surrounded would check
the expansion, and prevent the burst-
ing of the balloon,

As the question (should it not
have been determined by fact) may
admit of some philosophical argu-
ment, allow me to beg the favour of

odr giving it a place amongst the
Inqnu-iu in your useful Magazine.

1 am, Sir,
Your obedient servant,

Inproaron.
June 8, 1826,

e )

ANCIENT VASES,

(Continued from page 61, No. 144.)

We shall iu the first alass those
vases in which the colour of the clay is
natural, withoat or other coating,
or painting. Of this kind are some vases
which were dag up at Cumss, as well as
vear S. Agatha orum, along with
others of a biack colour.®

In the second class, we shall place
those in which the natural colour of the
elay is somewhat heightened by their
having a very thin glaze or coating.+

To the third class, belong those vases
which have been manufactared of clay
intermixed with black matter. These
vases are found, either simple, that is,
without ornaments and paintings 3 or de-
corated withornaments, eithcr impressed
or in relief; or they are puinted with a
white or yellowish colonr. Of this de-
weription are many of the vases dug m
not only in Lower itaty, bas alse ia
districts of ancient Etruria.

‘l'o the fourth class belong those vases
whose clay 1s evidently covered over with
a biack glaze or coating. Like those of
the class, are either simple,
or with ornaments either impressed, or
peinted with & white, yellowish, or red

eovering.

The fifth class may contain those vases,
1o which, wpon a basis of clay, either of
the natural eolour, or with a somewhat
brighter glaze, there are ernaments or
painted figares of a black eolour, some-

® Sul metodo degli Antichi nel dipin-
irre { vast. Due Lettere del Canonico
ndres de Jorid st Sig. Car. M, Galdi,

p-4
+ Jerdo, loo, cit, p. 8.
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times with impressed lines. These vases,
which bave been dug up in various places,
although they commonly go b{ the u&
of Sicilian, are either simp { pain
with black, or ornameated with figures,
in which the red and white e%l!om
covered over with hlack; of which kl.l::
some exquisite vases have been found,
as for example, in the vicinityof Pmstum.

‘To the sixth class we shall refer thoss
painted vases, the mast common of all,
which have ﬁinra and orvaments eith¢r
What helnhernos, the general sroenty
what heig] , the gene n
however, and some lines, being biack §
some of them are of more simple eons
struction, others are ornamented with
white, red, yellowish, or dusky colours.

The seventh class includes those "1
of rarer occurrence, in which the groun,
is black, and the ‘mm,whlch are rod
are laid upon & white colour eoverinuh‘
black, the lines beins impressed 00 a3 0
penetrate to the b4

The eighth class we shall approrﬁm
to those very rare vases, commonly but
falulyd e‘:ll 5 Bg:th.nn,d l&e w::gl the
groun owish,
of :eoﬂ'coy-{o.lonr, wl;k&é;::m
not cover t n
beiug wmcﬁmegr::ovcrlng of J‘iund
{:: colours, The;ovi::u. fg:nd in Lower

correspond, in s0 s nr:ds

the’«’aolonr of the clay and paiotings,
with o discovered in Greece, one of
which, that had been dug up at Atlllsnl.
is preserved in the Maseum of our Unit-
versity, ha been presented to it by
the celebrated English traveller Hawking,

8ect. 11.—07 the Composition of Vases,
mmnly{ulkdEIrmn, h'sdcil. ’

1. Qualities of the Materials.—The

vases described in the soction
are formed of a fine wi!?i‘ch isim-
pregmated with iron, and cousequen

ens morc or less by the action o
fire, but whose qualities differ in the
different varieties of those vases.

The finer substance of the better sprt
of painted vases, is that of which the
vases with a oh;{le black coating, or
those entirely black, are compnsed, the
specific gravity being in proportion to

e degree of fineness. ‘The whole of
these vases are indeed very lighe,
more especially the finest kinds ; and in
them :il:: there Is co:siden.l')l'e ﬂ%;
ence regard to this quality.
vases of Nola seem to excecd the rest in
lightness; and by this general quality,
in fact, the truly antigue vases may rea-
dil{bl:n distinguished from all imitations

f .
¢ Certaln differences are also to be ob-

1 Jorio, loc. cit, p. S
12
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served in the colour of the materials. In
the more valuable kinds, it sometimes
approaches to brick-red, but its mont
common tint is yellowis‘:-red. In the
coarser kinds, the colour of the clay is
usually paler than in those of finer
textare.

I cannot, however, agree with those
who are of opinion that a red pigment
has been added, in order to increase the
intensity of the colour;* for this reason,
that the ilfl::‘linalwic:)l:ou':“ of tulg:“ ma;a
agrees perfectly that usually ob-
served ‘];e ferruginous clay that has un-
dergone the process of roasting, and the
fractared surface exhibits noinequalities
in regard to colour.

In the finer vases there are no hetero-
geneous parts, nor is any admixture, as
of sand, for example, observable. They
have been manufactured either of clay
iu the natural state, if it had been pure,
or carefuily prepared by washing.

The colour of those vases which are
decidedly black, has, without doubt,
been produced by the admixtare of some
black substance, and not by the natural
colour of the clay, or by the action of
vapours. Upon -accurate examination.

lowish icles, together with small
lack shinly, grnins, are observed in the
black mass; from which it may be sap-
g:ed that the mixture has not always
n_perfectly equal. The celebrated
Brochi detected minute scales of mica in
the substance of the black vases found in
the ancient sepulchres of Etruria.+

Accordiug to the chemical analysis of
Vauquelin, a hundred parts of the mass
of those vases usually called Etruscan,
oontain—Silica, 53 ; Alumina, 15; Lime,
8 Oxide of Iron, 24.3 ‘This ?uantity
of iron, it mu]y be remarked, is singular,
and is probably not #o great in the whole
of these vases.

2. Conformation of the Vases.—The
vases comnmonly called Etruacan, seem,
without exception, to have been mould
on the wheel;§ the invention of which
is, without doubt, of the greatest anti-
quity, as has lately been ingeniously de-
moustrated by the investigations of my
friend Ritter.]l That the whole of these
vases were, in reality, formed by the
wheel, appears to be proved by the fol-

* Antiquités Gauloises et Romaines,
par C. M. Grivaud, 1807, p. 137.

4+ Osservazioni sulle vernici usate dayli
antichi sulle stroviglie di terra; lettera
del Sig. Brocehi al Sig. Dodwell. Biblio-
teca Italiana, t. vi. 181;, Rl 457.

$ Millin. loc. cit. p. 7, No. 47.

§ First letter addressed to M. Millin-
gen by M. Rossi. Millingen, Peintures
Antigues, iii.
||u1)ie Vorhalle Europdischer Volker-

geschichten, p. 237,

ANCIENT VASRES.

lowing considerations :—1, Because no
other forms are seen in them, but such
as cau be produced by the wheel; no
vases of such a form as to present an
oval in their transverse section, or exhi-
biting other curves deviating from
circle, which could only be produced by
the aid of moulds or other means. 2. Be-
cause traces of the wheel often occur,
especially on the inner surface of the
vases, as well as beneath, on the base,
and In other parts mot so carefully
smoothed as the rest. 3. Because, on
the other hand, no marks are ever ob-
served, from which it might be inferrved,
that these vases have been fubricated by
a more complex and artificial method;
for example, no seams, which itis didi-
cult to avoid when moulds are
Vases are more or less accuratel
shaped. The finest kinds, turned wit
the greatest care, and ornamented with
paiutings, are exact in their dimensions,
with thin walls, and a smooth surface,
having no marks of the wheel; from
which it may be conjectured, that, after
the vases had been formed in the wheel,
somne processes had been adopted for
smoothing the surface, perhaps not un-
like those which are applied by our owa
potters to the same purpose.
It is unnecessary for us to eater in this
lace upon a full account of the particu-
forms 5iven to_these vases, as th
have been described and delineated wi
sufficient accuracy, in mavy works on
the subject. ‘The variety is not less to
be admired than the elegance of the
forms, although in this respect also some
differences are observed between the
more exquisite vases and those of infe-
rior quality, between the Grecian vases
and those of Etruscan origin.
According to their forms, four princi-
classes of vases distinguished.
. Vases properly so called. ‘They differ
tly in size and proportion of parts.
he mouth is either much greater than
the diameter of the body, or is of the
same size, or smaller. [n this manper,
it is often farnished ecither with a lid, or
with a cup or funnel-shaped process.
The body is usually ovate, or approach-
ing to this form, or bell-s‘mped, or caly-
ciform : of these principal forms theve
are, however, innumerable varieties.
Vases nccur either simple, or furnished
with handles, of which there are two,
or three, or sometimes four, aud these
are aflixed to the lip, or body, or lower
part of the vase.—2. Vascs, eommoncll
called Prafericuls by the ancients, whi
are usually furnished with a singie han-
dle.—3. Pasa unguenturia, with a long
narrow neck.—4. Palera or Geblets,
which have commonly two handies.
There are certain parts in vases which
have not been formed along with the
body upon she wheel, but have been
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urade , and afterwards joined of Roman origin, on the contmzé the
to the body. Of this kind are, I. The use of moulds may commouly be ob-
handles, with which vases aud goblets served.®
are frequently furnished ; 2. A prismatic Impressed ornaments also sometimes

base, ins of the common round one.
This, however, is of a very rare occur-
reunce in vases : | have seen an instauce
of it in a vase of Grecian origin, in the
Royal Collection at Naples. fn these
rts [ have found no indication of their
aving been formed in moulds: they
seem, without exception, to have been
made by the haud aod iustrnments,
3. Composition of the Plustic Orna-
ments of Fuses.—The plastic ornaments
which we find opon vases, have been
made by the wheel, or in some other
way. Of the former kind are all those
simple ornaments, whether raised or
impressed, with circular outlines, which
surroand certain parts of vases, as, for
example, the npper margin, or ball of
the lid, which have, without doabt,
breen formed, in & way similar to :hat
employed by our potters, by means of
certain instruments. :
To the plastic ornaments not prepared
the wheel, belongs the raised work,
L is sometfme’s, eugh rarely, seen
in the principal part of vases, and more
commonly on the handles. Some black
Etruscan vases in the public
collection at ﬁorence, are farnished
with raised ornaments on the princi
part or body. ‘T'wo l:?emea, of ele-
gant form, are encircled by vine tendrils.
Others of them have raised figures of
. Some, again, with a narrow
heck, are terminated by vine-leaves, In
others, there are rounded raised lines,
which rise from the bottom to the bulg-
ing part of the body, or descend to 1t
from the neck.. The handles are orna-
in this way, not ounly in the
black Etruscan vases, but also in the
painted ones of Grecian origin. They
are often terminated by heads or entire
, beautifully imitated, or are made
to assume the form of twisted serpents
or are marked with depressed or

Itis a question whether these orna-
ments have been made by means of
moulds, or simply by the hand. From
the inquiries which 1 have made in re-
$rd to this matter, I am iuclined to

ink, that all those plastic ornaments
have been formed with the hand, by
means of simple iustruments, and not by
moulds, as is now practised. 1. Be-
cause no marks of moulds, no seams, for
example, are to be observed; 2. Be-
cause small differences are commonly
found in ornaments of the same kind :
the heads or figures of handles, for ex-
ample, in the sume vase, differ a little ;
the excavated or rounded lines in the
same part have not always the same di-
mensions. In the latter pottery-work

occur, especially in the black Etruscan
vases. ‘They consist either of impressed
liues or dots. Orpaments of this de-
scription may easily be formed by instru-
ments similar to those which are used
iv making seals. ‘The differences, how-
ever, often couspicuous in those orva-
ments in the same vase, appear to me to
prove that they have not been made in
this way, but by means of a hard stilus,
In one part of the ornaments, for cxam-
le, the unmber of dots is greater than
n another, or the dots in one row are a
little nearer than in another. I have re-
marked the same of the letters which are
sometimes seen on Grecian vases. Upon
examiuing them, it clearliea“:ears that
they have not heen inscri y instrue
meuts similar to those used in cutting
our seals, but also by means of the style,
Among the Romans, in later times,
stamps, or seals with elevated letters,
as on coins, were very frequently im-
Eresaed upon earthen-ware, such as
ricks, vases, and Jamps.

4. Baking of Vases.—The whole of
the vases of which we speak are baked
but in different degrees, never more, an
meranx less, than our best potte{hy-
ware. ecord'ing to the opinion of the
celebrated Chaptal, which agrees with
the above, the heat applied for baking
way be esti at seven or eight de-

of Wedgwood's pyrometer.t We
never find the argillaceous mass con-
verted into glass, nor the smallest indi-
cation of fusion; there is never, there-
fore, any resemblance to the stone-ware
of the present day.

The finer painted vases are unirersally
more baked than the coaiser, and of the
latter, those whicl are entirely black are
the least baked; the different degrees of
baking being estimated by the difference
in hardness, sound, and porosity; the
latter of which is known by the different
degrees in which the mass absorbs water.

t is the general opinion of all who
have written on the composition of an-
tique vases, such as Grivaud,$ Rossi,§
Hirt, || and Jorio,{ that the painted vases

'3(7}ivaud, Antiquités Gaul. et Rom.

137.
p.‘r Chaptal, Notice sur quelques Cou-
leurs trouvées A Pompeia, Mém. de la
Classe des Sciences Mathem. et Phys, de
I'Institute de France, 1808, p. 335,

1 Ant. Gaul. et Rom. p. 126.

§ Millingen, Peint. Ant. p. 5.

|| Boettiger's Griech. Vasengemilde,
Bo. 1. Heft. 3, p. 28. X .

¢ Sul. Met. d. Ant. nel Dipingere i
Vasi, p. 19.

L
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of .antiquity have been manufactured in
same mauper a8 our finer modern
ttery-ware; that after beivg first
ed, the paintings have beeu applied,
sud the whole submitted again to a
Kreater heat.

. overlaid with
which we call
the colours, or
he vases which
no ceating dif-
d the Iustre of
y the substance
shall presently
wrnished with a
tich, however,
1e glaze of our
:like varnish.®
ow fn certain
lay, or there is
nish-like coat-
» colour of the
, 80 as to have
i \rance.

A black colour, con-esﬂondin( with
the black coating of some kinds, 18 very
common in the paintings of vases. Other
colours appear much more rarelyand less
extensively applied.

This black colour, therefore, we shall
examiuoe first, as being, of all things con-
nected with vases, in so far as regards
art, the most worthy of accurate inves-
tigation. It is usually of a pitchy tint,
sometimes passing into browa, eor, when
thinly applied, appearing even of a coffee

* Jorio, who has made very accurate
ohservations regarding the &mgx of
vases, aptly compares the black varish
to China ink; loc. cit. p. 5.

ANCIBNT VARES.

colour. It seldom passes juto livid ar
green, which I have observed, hpwever,
10 some vases of the Florentine aud Ro-
wan collections. The lustre of the co-
lour is of various di:grees of brightness
sowetimes it is scarcely apparent, an
is always more like that of varnish
of glass. In other respects, also, the
black coating is always dissimilar to
glass : wheu minutely examined, how-
ever, with the mi ) it has the a&-
rarance of bein .* It is of dif-
erent degrees of thickness, seldom so
great as to be seusible to the touda.n}l‘he
black coating is_firmly adherent to the
surface, although it'dou not penetrate
into the clay, nor is conjoined with its
g:niclel by fusion, Ita adhesion

'mer in tt;le. ﬁuevaasu ?Nll: in those &
coarser quality. None of those

ch fro-

or fissures are amn n it, whi
quently occur in the glaze of earthey-
ware. + It is not dissplved by acids or
any otlu;r ﬂpi&.d 1 lnm; ,exptised frag-
ments of painted vases for & loug time
to the act?:z‘xof nitricand muriatic acid
but never observed any effect prod
upon them, It even sustalog a consider-
le heat without injary, § and it may
be exposed for a long time to the blow-

without undergoing guy distiuct
Bipe, . When the condenged flame
was directed toward of the paint-

ings for some time, I have observed thas
the vearest parts of the clay were co-
vered over with a black exhalation ; but
I cannot say whether this exhalation be
produced by a sublimation of the pig-~
wents. The black varuish is somectimey
covered aver by a white exhalation when
buras, the production of which may par-
haps be explained from the decomposi-
tian of its substance. More accurate in-
vestigation, however, has shown me,
that the white colour avises from the
buraing of the ealcareous particles inti-
mately conjoined with the surface of the
vases, and caunot be ascribed to the
ashes of the varnish.

(7o be continued.)

* That the black coating has the ap-
pearance of fusion, has been justly ol
served by Chaptal.—Mem. de]'Inst. 1808,
p. 24.

+ Boettiger's Grieeh. Vasengemalde,
Bo. i. Heft. 3. p. 27.~~Millingen, Peiut.
des Vasen Ant. . loc, dit. '

1 Millingen, Peint. des Vases Ant.,
p.7, No. 27.



SSWSIBLE BALANCE.

FRAGRANT LAMPS.
———
EXTRACTED FROM *‘ THE CHEMIST.”

P

Sip,—Perhaps you may thank me
for the following xiltle aceoynt of &
method of preserving the air of
apartments comparatively pure, and
at the same time of dispersing a

pleasant fragrance through them.

|

By means of a wire fixed to one
side or at the back part of the lamp,
according to its nature, and bent at
right angles, so as 1o be a few inches
above the top of the flame, a piece
of sponge is to be suspended. 'This
is to be soaked in a mixture of best
i and water, and sgueezed
nearly dry before itis hung up. By
this means the vinegar is constantly
dispersed through the apartment,

nFives a very fragrant smell. It
would probably be very useful in ma-
sufuctories and close workshops, and is
of course as easily applicable to
as other lights. It costs very liuﬁ:
for the ;same piece of sponfe has
served me a whole winter. * It must
be occasionally re-immersed in the

water and vinegar, and then will e

found to give out a great quantity of
soot, which othepwise fouls the air of
the apartments.
I am, ‘Sir,
Your obe(fient servant,
Eixn DRUTSCHER.

i—

SENSIBLE BALANCE.
The following description of a

very delicate and, apparently, very

19

useful Balance, is taken from a let-
ter written by Dr. Black, to James
Smithson, Esq., and inserted in the
Annals of Philosophy, N.8. x. 82.

“ The aplpmtus I use for weigh-
ing small globules of metals, or the
like, is as follows:—A thin piece of
fir-wood, not thicker than & Sﬁlling,
and a foot long, 3-10ths of an inch
broad at the middle, and 1}-tenths
at each end, is divided by transverse
lines into 20 parts, i. e. ten on
each side of the middle. These are
the principal divisions, and each of
them is subdivided into halves and
quarters. Acroes the middle is fixed
one of the siallest needles I could

ocure, to serve as an axis, and it
18 fixed in its place by means of a
little sealing-wax. The numeratious
of the divisions is from the middle to
each end of the beam. The fulcrum
is a bit of plate-brass, the middie of
which lies flat on my table when I
use the , and the two ends
are bent up to a right angle, s0 as to
stand upright. ‘These two ends are
ground at the same time on a flat
hone, that the extreme surfaces of
them may be in the same plane; and
their distance issuch, that the needle,
when laid across them, rests on them
at & sma}l distance from the sides of
the beam. They rise above the sur-
face of the table only one and a half

‘or-two-tenths of an inch, so that the

beam is very limited in its play.

¢ The weights I use are one glo-
bule of gold, which weighs one grain,
and two or three others which weigh
one-tenth of a grain each ; and aﬁo
a numbet of small rings of fine brass
wire, made in the manner first men-
tioned by Mr. Lewis, by appending
a weight to the wire, and coiling it
with the tension of that weight round
a thicker brass wirein a close spiral, '
after which the extremity of the
sziml being tied hard with waxed
thread, 1 put the covered wire in a
vice, and applying a sharp kuife,

- which is struck with a hammer, I

cut through a great number of the

- cofls at one stroke, and find them as

exactly equal to one another as can
be des! rcg Those I use happen to
be the 1-30th part of a grain each,
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or 300 of them weigh ten grains;
but I have others much lighter.
¢ Youwill perceive, that by means
of these weights, placed on different
of the beam, I can learn the
¢ of niiyt}ittle mass, tlfm::l,,-, om:_
grain, or a little more, to the o
'Y fmn For if the thing to be
weighed weighs one grain, it will,
when placed on one extremity of the
beam, counterpoise the large gold
weight at the other extremity. If
ic weiglm half a grain, itwill coun-
terpoise the heavy gold weight at
five : if it weighs 6-10ths of & grain,
you must place the heavygold weight
at five, and one of the lighter ones
at the extremity to counterpoise it ;
and if it weighs only 1, or 2, or 3, or
4-100ths of a grain, it will be coun-
terpoised by one of the small gold
weights placed at the first, or second,
:l:e third, or fc;nnh d}lviaion. If, o;
contrary, it weigh one grain an
a fraction, it will be coun ised
by the heavy gold weight at the ex-
tremity, and one or more of the

"NEW PRESS DRILL.:

lighter ones placed in some other
part of the beam. '

“ This beam has served me hi-
therto for every purpose; but had I
occasion for a more delicate one, I
could make it easily, by taking a
much thinner and lmter slip of
woud, and grinding needle to
give it an edge. It would also be
easy to il.mke lt.eul'ry small acllo;a of

r, for particular purposes.”
Ly r. Smithson obsegvee, that the
rings, or small weights, mentioned
above, have thedefect of theirweight
being entirely accidental, and con-
sequently most times very inconve-
nient fractions of grains, and recom-
mends instead, that the weight of a
certain length of wire be ascertained,
and then the length of it taken, which
corresgonds to the weight wanted ;
when fine wire is used, a set of small
weights may thus be made with great
accuracy and ease. This is & pro-
cess, the value of which is well
known to the philosophical instru-

ment-maker.

NEW PRESS DRILL.

g —
[ To the Editor of the Mechanics’ Magazine. ]

i —

Sir,~You will oblige me if you
will give a sketch in your valuable
Magazine of the inclosed Press Drill,

It is intended to follow the plougls, .

by being drawn by one horse down
the furrows. The end wheel, A,
is the guider-wheel, and ruas u

the swath where the horse walks;
the two wheels, BB, follow the fur-
rows after the two ploughs, and
press the sod and the soil firmly
together, so that no seed can be lost
or wasted betwixt the sod and the
soil, which is the case if not pressed.

Its principal use is in light soils, and
itis fcnlm{‘l by all whoﬁnve used it,

one of the most valuable utensils in
farming, James Crampgzs.

P.8. T will give you in my next,
and very soon, a description of one
upon a more enlarged scale; and
beg l.eave to say, that they have
been in use in this county froin four
to five years, to very great advan-
tage; so much s0, that even 25 per
cent. increase in a crop has been
produced. I amn able to give full
testimony of this to those who have
used gheny :ﬂ(‘!tmﬁ' motivebfeor this
insertion is, they may he more
geaerally known, vy
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NEW PRESS DRILL.
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NAVIGATION BY STEAM.

Sir,—Great as the improvements
have been in the construction of the
steam-engine, it must be allowed
that much difficulty, and a great in-
convenience, arises in stowing away
fuel sufficient to last during a long
voyage, for the supply of the large
fire required to heat the engine-
boiler, and to furnish the necessary
quantity of steam to work the ma-
chinery. I feel confident that this
most important difficulty may be ob-
viated, and beg to propose a plan
by which, I conceive, a very small
quantity of fuel may be made to an-
swer every purpoge required in the
generation of a large quantity of
steam.

Instead of heating the water in the
large hoiler, in the usual manner,
by an immense fire underneath ft, I
would suggest that it should be
heated partially or entirely, by means
of steam admitted near the bottom
of the liquid, through very small
pipes from another smaller boiler,
requiring ouly one-third, or less, of
fuel ; and, if necessary, 1 would have
this small boiler again heated in the
same manner, by steam-pipes from
another boiler or kettle of still
smaller dimensions. I have myself
seen several tuns of Jiquid boiled by
three small steam-pipes, of three-

uarters of an inch in diameter, in

the short space of one hour and 20

minutes, which hefore required, on

the old plan, an enormous fire kept

up i;::w hours, to produce a boil-
¢

n the first experiment Isaw tried,
the pipes were of large dimensions;
and as the steam in consequence
passed slowly through them, a great
part of it became condensed previous
to its passage into the liquid, snd a
longer period was required to pro-
duce a hoiling heat; but with very
small pipes, the same quantity of
steam was sropelled with great ra.
Eidity and force into the liquid to be

oiled, and the success of the expe-
riment was most complete.
1 have only further to add, that I
conceive the flue from the fire under
the small boiler might pass ynder

MOVING PHE GLOBE.

the larger boiler, so as to give addi-
tional heat to the latter; and that
the small steam-pipes in the expe-
riment above stated, were in the
shape of syphons, passing from one
vessel to the other.

You will oblige me by making this
communication public, through the
medium of your Magazine.

1 am, Sir,
" Your very obedient servant,
W. H. B.
—————

MOVING THE GLOBE.

Sir,— Give me a fixed point,
and I will move the earth!” was the
bold and somewhat presumptuous
expression of Archimedes, the mna-
thematician of Syracuse, to Hiero,
the King of Sicily ; and, admitting
the posaibility of the fact, your Cor-
respondent, T.M.B., has proposed
the question—How long a time would
be required to effect this, through
the space of a single inch? 1 will
endeavour to gratify him with an
answer, premising, at the same time,
that in the calculation, which of
course must be a very unwieldly ard
intricate one, I shall make free with
the fractions both of miles and of
centuries, and shall assume the in-
strument required to effect this
motion, snd which I shall suppuse
to :)fe aulet;er og the fﬁrst order, to be

ectly free from friction, gravity,
gd to b); in p«B’ect equil,ibrfum.

What we have in the first place to
do i3, the gigantic process of ascer-
taining the solidity and weight of
the earth.

Assuming, for the sake of easier
calculation, that the earth is a per-
fect sphere, of the diameter of 8000
miles, its solid content will be found to
be, in miles, 263083200000 ; inyards,
1471540555763200000000 ; end to
contain 39731596005606400000000
cubic feet; and as a cubic foot of
earth may, gn a low estimate, be sup-

wveighabout 300 1bs., we shall

ave 11919478501681920000000000
lmfot the whole weight of the
e 1]
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Now, it is & known and yniversal
rinciple of mechanics, that the ve-
ocity of the maving pawer i3 to the
velocity of the power to be moved,
jnthe inverse ratio of those powers;
or, in other words, what you gain in
weight you lose in swiftness. Sup-
se, then, the globe of the earth to
)e suspended by one of those golden
chains so beautifullx described by
Homer,* to one end of a perfectly
straight and inflexible lever, and to be
counterbalanced at the other end b
a weight of 30 lbs., it will be found,
on the authority of Adams’ Lectures
on Natural Philosophy, that the pow-
ers of a man can move that weight
with a velocity of about 10000 feet
wan hour; applying this, by some
combination of pullies and wheels, to
our lever, we shall find that, to raise
the earth one inch, our movinﬁ
power of 301bs, must gass throug
a space of 3310936250467200000
feet, which, at the rate of 10000 feet
in an hour, will give us the sane
number, diminished by four cyphers,
for the pumber of hours required
for such a motion. But the number
of working hours in a year, at the
rate of ten hours per day, and omit-
ting Sundays, is 3120, and those in
a century will be 312000 ; therefore,
if we divide the space expressed by
the last-najed number by 312000,
we shall find that 1611975161755,
or more than one billion and a half
of centuries will be required, on
the most favourable supposition, to
move the earth one inch!

Perbaps some of “your readers
may wish to know the length of the
lever required for this experimnent :
1 have uttemgted to calculate it.
f:xpoaing the lever to be in inches,

the fulcrum to be 30 inches
from the e{)oint of suspension—and I
really feel afraid to lay before your
readers the result—it appears to be
inconceivably longer than the dis-
tance of the planet Herschell from
the sun, and almost to vie with the
distance of the nearest fixed star.

¢ | fix the chain to great Olympuy’

height,
And the vast world hangs trembling
in mysight!”
ltiad, 8¢A Book.
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A paper like this, entirely de-
signed to instruct and amuse your
readers, can hardly be expected to
become serious in the conclusion :
but it is scarcely possible to contem-
plate the result of this calculation
without being elevated with senti-
ments of high astonishment at the
amazing power of the Creator !
Truly may he be said to hang the
earth upon nothing ; for this vast
fabric (with < all its load, rockn,
waters, woods,””®) is whirled thro
the regions of space, and that with
most perfect regularity of adjust-
ment, with the alinost inconceivable
velocity of mere than sixteen miles
in every second of time !

1 am, Sir,
Your obedient servant,
Cuanrvgs lsuxrwoop.
Brotherton.
————

NAVAL ARCEHITRCTURE.

Sir,—On reading an article by
T. W., on Naval Architecture, in
your 126th Number, I could not but
observe the variety of ideas, conceru-
ing the qualities of national ships,
entertained by the writer, and which,
I believe, are very general among
some particular classes ; as mine are
somewhat djfferent, should you think
them worthy an ipsertion, they are
at your service. ,

As I entered the ngvy onlyin 1801,
1 make no pretensions to age; my
observations, however differeat from
those of T. W., may induce further
investigation, at least I hope s0; I
shall, therefore, be as concise as pos-
sible. It was in the last generution
a commonly received opinioa, that
the French ships sailed better than
ours; but as people attended more
to facts than opinions, it was usually
observed that, in chasing, ours ex-
celled them in speed before they
captured them, of which a few score
instances might be adduced, and those
French ships in our navy are not re-
marked as superior sailers in gene.
ral—I say in general, for exceptions
must be expected with their vessels,
as with those of all other nations.

* Milton—-Paradise Lost, 6th Book, .
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La Juste, a 74-gun ship in our ser-
vice, was a prime sailer, but that
Eood quality was counterbalanced by

er almost water-logged condition ;
the pumps were obliged to be going
almost constantly, for 4f let alone
twelve hours, her magazine would
have been under water. Ihave sailed
with many French ships in our fleets,
and I never remarked the excellence
of this quality as peculiarly belong-
ing to them, and our fleets, in chasing,
have, likesingle ships, generally over-
taken the enemy.

It is an opinion among some now,
that the ships of the United States
of America are superior to ours in
model and workmanship; I cannot
yield to this idea more than the for-
mer. When Commodore Truxton
was cruizing before Algiers, about
twenty-five years ago, in the Presi-
dent, I sailed in company with that
vessel, but we remarked no very su-
perior qualities in her, except her
nagnitude as a frigate. I also sailed
in company with the Essex, on her
return to the United States, in 1802,
for some days, but a two-decker of
ours beat her. 1 acknowledge that
Admiral Sawyer’s squadron chased
that of the l%uioed tates, and on
coming up, both were becalmed:
the chased ® here had an advantage
over the chasers, using a novel kind
of exertion to escape, by carrying
out a-head a contrivance somewhat
like an umbrella, made chiefly of
strong canvass ; then warping to it,
then carrying it out again, and re-
peating the process, also at the same
time towing as much as possible hy
boats. None of the chasers could
do this, as the stern guns of the
enemy could operate against owr
tow-boats ; but, from the nature of
the case, our guns could do nothin
with their tow-boats. Even with suc
advantage on theirside, itwas doubt-
ful whether they would have escaped
at all, till a breeze arose, which took
them long before we could catch it,
and so they finally got away; but

. * The  chace” would be a more nau-

tical expression, but I usc this for the
generality of your readers, as being by
thom more easily understood, ’

NAVAL ARCHITECTURE.

not, I conclude, by their superior
sailing altogether.

When Commodore Rogers, in the
President, was chased into New
York, the English ship gained on
him considerably ; but the fog
coming on, our ship thinking he .
had altcred his course, did so ac-
cordingly in the pursuit, but when
the fog cleared up, it was found that
the English vessel had a mistaken
object a-head, for the President had
kept a direct course during the fog.
I do not think, from this, that the
Yankee ship was entitled to an
praise for superiority of sailing.
do not recollect any Yankee vessel
chasing one of ours, of equal size,
and coming up with her; but this I
know, that the Macedonian frigate,
now in their service, is esteemed a
prime sailer, and the Yankees are
very proud of her good qualities, as
superior, in general, to any of their
other vessels. When we captured
the President, I never heard any
thing more of her 'lgood sailing qua-
lities till now, by T. W. From the
two last observations, I think a little
prejudice interferes, in some trifling
degree. The Essex was overtaken
in a very short time and distance,
although she made every effort to
escape ; and on being come up with,
made a last attempt in crowding too
much sail ; but even that was in vain,
for a top-mast was sprung by so
doing.

The Plantagenent was a seventy-
four cut down—an experiment to
match in size, instantaneously, the
large class of United States’ frigates ;
but the fact itself shows the case
which T. W. complains of, viz. that
the timbers mnst be too large for
the size it was then reduced to; for
every one must know, that if a three
or two-decker should be cut down to
a one-decker, that is, a frigate by
immediate requisition, the timbers
of such frigate would not be the
same size as those of the same sized
frigf‘te Burposely builtas such : thus,
by T. W.s own rule, of being over-
timbered, is not to be wondered at.
This temporary experiment, how-
ever, had its advantages, though not
perhaps all that were expected by
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every one at that time, consequently
ragees are not common now. Nor
can I see that the United States’
navy is more effective than ours in
durability of timber, for, by their
own accounts, the dry rot made
havoc with them, as with us. The
Java, built about 1812 or 1813, had
the dry rot, and was pronounced de-
caying in 1816. In others, much

t was put within the plsnking, as
an experiment, to avoid that evil.
1 do not know whether the Java was
built of live oak (quereus sempervi-
vens), or not.

I think it would be invidious to
select any one good sailing vessel as
a specimen of the superiority of that
nation over all others as to ship-
|‘)uuilding; v:e cot}ld do thedum:u to

, especially in frigates and sinaller
vessels. 1 c’;mldme the Portu-
'Tese sloop of war which conveyed
the Ambassador to Plymouth, and
from thence proceeded to Havre-
de-Grace, in the year 1813, at the
rate of about fourteen miles an hour
betwixt these two places, whose dist-
ance was certain ; but for this I should
not pronounce the Port e as the
best ship-building nation in the
world, for every nation could single
out one. I speak generally, but
shall only add one fact which 1 think
rather curious, and shows the re-
IKIective knowledge of the theory of
ship-building of England and the
United States, and offers, 1 think, a
just comparison, it is this:—In 1812
the Yankees found that swift-sailing
ships of war, to capture and imme-
diately destroy only the English
merchant ships, would ¢ strike at the
vitals,” as they termed it, of English
commerce, for to carry them into
their blockaded ports was entirely
out of the question. For this rea-
son, the utmost skill and science
were sought for which the United
States’ nation could afford in ship-
buildinﬁ. A fine sloop of war, i.e.
a small frigate, as the landsmen
would term it, was ordered to be
built for this particular purpose;
nothing was to be spared in mate-
rials or equipment ; the best of every
thing was procured —-judgment,
science, and knowledge ; it was to
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be the completest model of naval
architecture in existence, and woe
to England, and English commerce,
after this went to sea. She was
completed with all speed; and while
lying at Boston, all the amateurs of
paval architecture went to see “ the
completest thing of the kind ever
buils;” she was more than praised
by all—puffed and lauded as an ini-
mitable production, the world’s won-
der, beautiful as useful ; the Yankees
spoke of her as if she was to outsail
the wind. The command was given
to Captain Bainbridge, nephew of
Commodore Bainbridge, who had
captured a British vessel ; prime
officers and men were selected for
the occasion. After lying in state, as
a curiosity in science, for the inspec-
tion of the curious in naval architec-
ture, great was the crowd to behold
this paragon of skill go to sea;—
off she went, with the full expec.
tations of the Yankees, to humble
Old England, and, at the same time,
to astonish its inhabitants by the
wondrous effect of Yankee displea-
sure, and to exhibit a specimen of
their superior talents in the art of
ship-bui dini;ncnm red to decay-
ing Ol Enﬁ d. But the British
frigate Orpheus was cruizing in the
vicinity, and getting sight of the
Yankee, gave chace immediately—
this was, 1 think, the second or third
day after the Yankee had left port.
Finding the Orpheus was too dan-
gerous a companion to be plea-
santly near, the Yankee commenced
her specified announced privile
of running from every thing she did
not choose (i. e. could not) capture;
or, in other words, showing her
boasted infallibility. Both vessels
now put their sailing qualities to the
test—the Yankee made every exer-
tion to escape, the Orpheus every
exertion to overtake. The Orpheus
approached so rapidly, that the
ankee hove overboard two guns,
to aid her velocity ; but the Orpheus
still approaching, two more were
thrown over; yet all in vain, for the
Orpheus in a very short time cime
within range of gun-shot, when the
Yankee struck her colours without
firing ‘one of her remaining gums.
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and thus terminated the short hias-
tory of this Yankee prodigy. I was
near the place at the time, and had
all the newspapers from Boston and
its vicinity, and was highly enter-
tained with the puffs of this wonder
while building. So ashamed were
the Yankees of this, that in their his-
tory of the war, purporting to de-
scribe every capture from and by
the enemy, this only was entirely
omitted. I have stated this last case
to show, that the theory and prac-
tice of ship-building by the United
States is not superior to that of Eng-
land, as many would have us believe,
and that numerous readers are led
away by their puffs, rather than ab-
solute facts.

Be‘mg a lover of science, and also
of truth, 1 hope your valuable pub-
lication will be the means of elicit-
ing the actual state of every case dis-
cussed in it.

Remaining, Sir,
Your well-wisher,
8. ToppiNGTON.

——

PERPETUAL MOTION,

Sir,—Permit metoask Mr. Bevan,
who s0 ably combuts the ¢ phantom”
Perpetual Motion, whether he thinks
it would bave been better for the
science of mechanics that the idea
had never been entertained ? If not,
whether he conceives that the period
has now arrived for discarding it;
the beneficial effects which it may
have been capable of producing,
having been all produced? or whe-
ther his view of the subject is only
to the extent, that more good would
be derived by an inquiry into, and
ecommunication of matters of fact,
similar to those which he fayoured
us with in your last Number.

1 am, Sir,
Your very obedient servant,
Paivo-MoxTis.

g

MACHINE FOR RAIBING COALS,
ORES, ETC.

I see in your Magazine, No. 133,

2 plan mg deseription of an im-

MACHINE FOR RAISING COALS, ORES, ETC.

proved machine for raising coals,
orés, &. Having examined t.hc
ingenuity of it, for which I %vc
your Correspondent (Mr. B. N.)
great credit, I find that this im-
proved machine is anly capable of
performing its work to a certain
extent, so much so, that the pit or
shaft cannot be sunk any further
than the length of the longest arm
of the crank wheel will allow, or
that the size of the rope-barrel must
be altered twice or thrice previous to
the getting down to the de{nh re-
quired, which, I think, would be
very cxpensive job. Had the ma-
chine been constructed, so as to ob-
viate any alteration in it, and to have
allowed the pit or shaft to be sunk
to any depth, without altering the
machinery, then I think the machine
would be a very valuable one, and
might be put in practice with eve
certainty of success. The meth
of setting the water on and off’ the
the wheel, might be put in practice
without any doubts of its pe ormmﬁ
the work assigned to it ; only I woul
advise, that the wheel with the two
excentrics for raising the rod, b, be
allowed to move round one-fourth
of a revolution previous to the ex-
centric taking place, as in the fol
lowing sketch, which would allow
the water-wheel to work with her
full power a longer space of time.

I beg leave to hand you & plan of
a Water-Machine, which obviates all
the objections I have stated above,
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and I doubt ne¢ of its practicability remarks, worthy of » corner ia your

(should you think it,

Ezxplanation,

The water-wheel, », moves ia one
direction, aud carries ou ita axis two be-
velled wheels, y and 2, working into their
respective pinions, a and 5, and are kept

coustantly in gear, they being loose on,

the axis, #, which carries the rope-bar-
rel, ee. The motion of the rope-barrel,
¢¢, ¢an be reversed, Dy the introduction
of 1 sliding clutch, ¢, being placed be-
twixt the two piufons a and 8, The

and the above valuable Magazine).

lever, o, is represented laying bold of thy
clutch, g, working into the pinion a,
which can be removed with great facility
into the pinion 3, t0 reverse the motien
of the rope-barrel ¢¢.

The pinions @ and 6 move each with
the same velocity,

I am, Sir,
A constant Subscriber,
2.Y X

NEW PATENTS,

——

William Wood, of Summer Hill Grove,
Northumberland, Gent. ; for an agran-
tus for destroying the }nﬂamma e air
(which is commonly known by the name
of fire damps) in mines. Dated April 22,
1826.—Six months to enrol specification.

Johu_Petty Gillmsple. of Grosvenor -
street, Newingtou, urrey, Geut.; fora
vew spring, or combination of springs,
for the purpose of forming an elastic
resisting medium. Dated April 25, 1826.
—Six months.

Samuel Brown, of Eagle Lodge, Old

Bronipton, Middleses, Geut.; for im.
Breocvements ou his former patent, dated
. 4, 1823, for an engime or instru-
ment for effecting a vacuum, and thas
ucing powers by which water may
] mls«f and machi put in- motion.
Dated April 25, 1826.—Six months.
Francis Halliday, of Ham, Surrey,
Esq.; for an apparatus or machine
eventing the inconvenience arising
rom :moﬁe in chimneys, which he de-
nominates a windﬁuuard. Dated April
25, 1826.—Six wonths.
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John Willtams, of the Commercials
road, ironmonger and ships’ fire-hearth
manufacturer; for improvements on
ships’ hearths, and apparatus for cook-
ing by steam. Dated April 27, 1826.—
Two months.

William Choice, of Strahan Terrace,
auctioneer, and Robert Gibson, of White
Conduit Terrace, builder, Islington ; for
improvements in machinery for maliug
bricks. Dated April 27, 1826.—Two
months,

Charles Kennedy, of Virginia Terrace,
Great Dover-road, Surrey, surgeon and
apothecary ; for improvements in the ap-
paratus used for cupping. Dated April
29, 1826.—Six wonths.

John Goulding, of America, but now
residing in Cornhill, London, eugineer;
for improvements in the machines us
for cardiug, stubbing, slivering, roving,
or spinning wool, cotton, waste silk,
short stapled hemp and flax, or auy
other fibrous materials or mixture there-
of. Dated May 2, 1826.—Six mounths.

Arnold Buffum, late of Massachusetts,
America, but now residing in Jewin-
street, London, hat-manu r, and
Johu M¢Curdy, of Cecil-street, Strand,
Esq.; for improvements in steam-en-
gines, Dated May 6, 1826.—Six months,

Sir Robert Seppings, of Somerset-
House, London; for improvements in
the construction of fids or ap| us for
striking top-masts and top-gallant-masts
in ships. Dated May 6, 1826.—-Six
months.

William Fenner, of Bushell-rents,
Wapping, carpenter ; for an improve-
ment in machinery or apparatus for
curing smoky and cleansing_foul chim-
neys. Dated May 6, 1286.—Six months.

Alexander Allard de la Court, of Great
Winchester-street, London, Esq.; for a
new instrument, aud improvements in
certain well-known instruments, appli-
cable to the organ of sight. Dated May 6,
1826.—Six months.

Josegh Schaller, of Regeut-street, la-
dies’ shoemaker; for improvements in
the counstruction or manufacture of clogs,
tens, or substitutes for the same.
ated May 6, 1826.—Six months.

Edward Heard, of St. Leonard, Shore-
ditch, chemist; for a certain new com-
position or compositions, to be used tor
the purBose of washing in sea and other
water. Dated May8, 1626.—Six months.

Levy Zachariah, jun. of Portsea, pawn-
broker; for & combination of materials
to be used as fuel. Dated May 8, 1826,
—Six months,

NOTICE TO CORRESPONDENTS.

NOTICE
TO OUR
READERS AND CORRESPONDENTS.

A question of law havinf been raised
in regard to the property in this Maga-
zine, KNIGHT and LacEy, its original
Publishers, to whose exertions the work
is indebted for its usefulness and popu-
larity, were obliged to 'suspend its ap-

ance for two weeks; but, under
egal advice, they are now enabled to
publish the Numbers in arrear, and the
work will henceforward be continued
with various improvements, and with re-
newed vigour.

About the question in dispute the
public have no interest ; but it is import-
aut to state, that arrangements have
been made to sustain and restore the
credit of the Publication ; and the Num-
bers now in preparation will exhibit nu-
merous improvements aud discoveries,
which will command the approbation ef
every original subscriber to the work.

All KniguT and LACEY's Agents, in
town aud'countr!I will supply the Num-
bers as usual, at ‘hree-pence.mh ; and
their liberal attention to the interests of
the work is earnestly and anxiously so-
licited.

The complete Monthly Part will be
ready, as usual, on the last day of the
month, at One Shilling, including the
Weckly Numbers of the month,

Our Subscribers will please toobservea
that the spurious Copies of Numbers 14
and 147, published in another quarter,
l&mt bekeanpecreflled, and, i:e order to halv’e

e worl ect, must be replaced
the edition of those Numbers, whi&
will be ready for delivery in a few days,
at 55, Paternoster-row.

Part XXXVII., frice One Shilling, will
be ready for delivery to the Trade on
Friday, June 30th.

THE SUPPLEMENT TO THE FIFTH VULUME,
containing the Title, Prefuce, and a
copious Indez to the Polurme, together
with a Porirait and Memoir of the
celebrated WiLLIAM EMERSON, will be
ready for the Magagine parceit

VPolume V. complete, in boards, in the
course of the following week.

T e —y.

Communications (post paid) to be addressed to
the Editor, at the Publishers’, KNIGHT and
LACEY, 55, Paternoster-row, London,

Printed by Mills, Jowett, and Mills (late
Bensley), Bolt-court, Fleet-street.
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& In the career of discovery, many consider as impossible whatever has not yet been executed.
¢ No man ever attempted such a thing,’ says a pusillanimous mind. This cbservation, which is
am insurmountable obstacle to the timid and the shallow, is an encouragemenat and a pledge of
success to the man of superfor geaius, patience, and courage.”

NAVAL*ARCHITECTURE.

—cz

Sir,—1 hefore took occasion to to aid me in my suggestions or point

offer you such observations as I felt
might, in some degree, tend to the
imxrovement of naval architecture,
and at the same time to give such
representations as I thought might
render those ohservations more clear,
in the hope that some one more com-
petent to the task would be induced
VOL, VI,

out my errors ; and I cannot refrain
from again expressing my regret
that Mr. Meson should have discon-
tinued his valuable publication. T,
however, observe in your publi-
cation, Part xxxi. page 277, an
article under the signature of Spec-
tator, wholly condemning wy hum-
: '3
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ble observations, without pointin

out any princigle beyond that o

reference to 8 Gravesend or Sheer-
ness Eusa e-boat, or a river fishing-
smack, and setting it down as certain
that Mr. Meson and myself are one
and the same person, or, at farthest,
College mates. It so happens, un-
less through your useful publication,
I never heard Mr. Meson's name,
either as a naval architect, or in any
way connected with naval affairs ;

NAVAL ARCHITEROTURE.

and as to Mr. Spectator’s further

.conclusien, of uTlx being no practi-
y

tiouer, it is eq correct with his
others, having been at sea nearly
forty years, duriug which time I
commanded almost every descrip~
tion of vessel caiculated for fast-
sailing, viz. cutters, luggers, schoon-
ers, brigs, and ships from 420 to
near ] tons, and some of them

being the most renowned sailers.

I think I may be permitted to
tell Mr. Spectator that he is still
further mistaken with regard to the
description of vessel he so much
extols as perfection. I presume he
alludes to either the Earl Spencer, a
Gravesend boat, or the Joliapis, a
Chatham one, which, ne doubt, of
their class, are the best for the navi-

tion of the Thames or Medway;

ut, if placed in competition with
our Hastings cutter, a modern yacht,
or a Western pilot-boat, they would
speedily be distanced at sea, under
any circumstances of wind or weather.
Mr. Spectator also should be re-
minded, that Dover is more distin-
guished for large lug-eail boats than
eutters. -

I bave mot the least doubt bhut
that the builders to whom he alludes
- are wen of science; but valuable as
such attainmentsunqu:stionablyare,
they ave, withous practice, much

deficient of consummate knowledge.
I hope, therefore, after saying thus
much to Mr. Spectator, that he will
be induced to favour us with some
genuine specimen of his own inge-
nuity, without hauding over to us
the productions of others, as I con-
ceive your columns should be more
devoted to improvements than con-
troversy.

It is generally adinitted that great
doubts exist as to what particular

‘form of vessel is best calculated for

fast-sailing, at the same time pos-
sessing all the necessary requisites
for evolution and safety as a sea-
going vessel ; 1 therefore cousider,
that great pains should be taken
to set this question at rest. We
almost all know that the good qua-
lities of any vessel materially de-
pend upon the management of those
accustomed to it; but, for the
sake of mere illustration, I annex
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the exterior forms of three dif- forms, length, breadth, depth,

ferent descriptions of veasels, known
for their fast sailing, viz. an Eng-
lish cutter, an American schooner,
and either a French or an English
lugger, nearly of the same tonnage,
according to the present erroneous
way of determimng it, and leave
them to the judgment of Mr. Spec-
tator, or others, to decide which
would be most likely to excel. This,
under all the circumstances of their

draught of water, &c., must occa-
sion some doubt, gnd, I trust, pro-
duce an answer, after which I shall
trouble you with my own opinion on
the subject.
1 rematn, Sir,
Your obedient servant,
AN OsrrVER oF NAvAL
IMPROVEMENT.
June 9h, 1826.

ON DRAINING OF LAND.

Sir,—As you have inserted in the
Mechanies’ azine an article on
the subject of Draining Land, and
as your Correspondent, C, has de-
scribed the mode of effecting it in
that part of the coum? wherein he
resides, 1 trust that a description of
the methods resorted to here, will be
equally applicable to your pages.

Draining of land, like other liood
things, is%iable to abuse; and- and
may be so drained as to render it al-
most worthless, though, if proper
measures had been taken, it would
have rendered it highly beneficial,
Land-draining may be distinguished
into two kinds : 1. Furrow, or surf.
draining, which is usually perfgrmed
3
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upon clay-land with a solid subsoil ;
and 2, Bog-draining. In the first,
or furrow-draining, the evil to be
removed is wet furrows. Sometimes
three or four feet of land is spoiled
on each side of furrows from stag-
nant waters, either on or near the
surface. The mode of operation in
this case is, to strike out a main
drain across the close, giving it as
much fall as possible, €0 the best
outlet that can Ke found. This main
drain should be dug as near at right
angles with the furrows as the nature
of things will admit. It should be
npwalds of three feet deep, and con-
tain an aperture sufficiently large to
carry off the water that may fall into
it from the several minor drains.
The minor drains are made down
such of the furrows that require to
be drained, each being at the com-
mencement a foot wide and a. foot
deep. A cut is afterwards made,
about three inches wide and nine
inches deep, with a tool made on
purpose : this is called a grip or chad,
and s filled with straw, thorn, stone,

tile, &c.; a small quantity of stub- i

ble straw is then laid upon these ma-
terials, and the earth is filled in.
Upon sward land, this furrow-drain-
ing is sometimes effected with turf
alone. In this case, the drain is
made a little deeper, and the turf
being laid upside down upon ghe
chad, it will endure for many yedrs,
This furrow or surface draining, I
conceive, might be made a substi-
stute for water-trenches. It would
save the land occupied by such
trenches, give to the field 8 much
more cleanly appearance, and ren-
der the land Jess liable to be parched
in summer.

In the second, or bog-draining, it
will be necessary to consider the na-
ture of the disease before we attempt
the cure. A bog is a piece of land
in which a quantity of stagnant water
is mixed with the earth, whereby it
is made to bring forth rushes, and
other productions of little value.

ogs are in general found upon low
grounds, by the side of ahill, or in
their immediate neighbourhood.—
Turnip-land, lovse limestones, and,
indeed, all loose sub-soils, are par-
ticularly adapted to imbibe the wet ;

ON DRAINING OF LAND.

as, under such soils, there is usually
a stratum of rock, .more or léss.
From these hills the water descends
to a lower situation : if it flowa fresly,
it is called a apt‘mg; but if it peroo
lates through, and becomes mixed
with the earth, it formsa bog. The
origin of the spring, or bog, may be
at a considerable distance, as
appear evident from the followiag:
—A %Ientleman in this neighbour-
hood had a pond dug upon a clay
land, but when it was finished, the
water found an aperture through the
bottom, and sunk into the earth with
a rattling noise, either into the in-
terstices of a rock, or other loose
materials. Though the water was
very considerable, especially after
heavy rains, or a great fall of snow,
there was neither spring nor bog
near the place; there was, however,
a great way off, a very fine spring,
where the water was no doubt dis-
charged.

The usual way of draining a b:ﬂ
is to make an opening rqund
upJ»er part, to intercept the water as
it descends from the higher grounds,

and prevent its percolating the land

to be restored. This opening, or
drain, is frequently made in the
shape of either of the letters C, T,
and L; but the shape, of course,
varies with the circumstances. 1have
seen drains of this description from
three to twenty feet in depth. The
drain should be dug until a solid clay
bottom is optained; as, otherwise,
there will bé danger of the water pe-
netrating the earth, and forming a
bog in a still lower situation. Bogs
are frequently caused by the under-
ground passage of the waters from
the higher lands being intercepted
by a vertical stratum of clay: this
stratum causes the waters to assem-
ble and overflow, as water overflows
adam. A circumstance of this kind
occurred to a man residing in the
vicinity of this neighbourbood. He
made a half-moon drain above the
bog to be curcd, but it had not the
desired effect. He then cut a drain
through it, but lis efforts were in-
effectual ; at last, he saw that the
water issued from below ; and having
bored to a considerable depth, the
cure was effected.

L4



CERTAIN PROCESSES IN THE ARTS.

The materfals used by us, straw,
thorn, stone, tile, &c., have been al-
ready mentioned, and the applica-
tiont of the two first to the grip or
‘e¢had in furrow-draining has been
fully described ; it, therefore, only
remains for me to point out the mode
of applying the stones and tiles. The
stone used is of two kinds, rubble-
stone and rock-stone. The rubble-
stone -is guthered off turnip lands,
&c., and thrown into the chad, for
farrow-draining, which should be at
lgstsix inches wide, and eight or
nine inches deep. The chad being
thus filled, is covered with a layer
of straw, and the ground filled in.
It 3s-also sometimes used for bog-
draiming ; but, in this case, the drain
rarely exceeds three feet in depth.
Rock:stones are at times walled and
cevered in the mammer described by
C.; but far more frequently are set

slanting, about a foot up, ;‘f:x;ngt ng
in

each bank, and have others
between them, as hollow as possible,

are covered with a layer of
straw, and finally by the earth.’ How-
ever benefictal the ‘several materials
above-mentioned may have been,
they have, within the last twenty
years, been almost superseded b
dnininlf-tilea. Draining-tiles nhoulz
be well burnt, and ring well when
struck by the knuckles. Of these,
there are three sizes—the large, the
medium, and the small ; each bein
one fout long, and of the shape o
a horse-shoe. The width of the small
size is about 2} inches, the medium
four inches, and the large six inches.
The superiority of these tiles arises,
first, from the expedition with which
tl::z‘ may be laid (an experienced
drainer being able to lay a mile in a
day) ; secondly, from the drains not
being so liable to spoil, or be choked
by moles and rats; and thirdly, from
their exceeding durability. An old
drainer told me but a few days siuce,
that he has often laid a thousand
within the hour, which is equal to
fifteen chains of work.

I am, Sir,
Your humble servant,
R— S—.

Kemrins. Northamptoushire,
uue 3, 1826,
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CERTAIN PROCESSES IN THE ARTS.

We have much pleasure in pre-
senting to our ers the two fol.
lowing articles, communicated by a
gentleman in Glasgow to the Editor
of the American Journal of Science
and Art.

Singeing of Cotton Stuffs by the Gag
ingeing of rzm.ﬁ’

The manufactories here are gene«
rally closed against strangers, but I
have obtained access to two of them,
which are highly interesting. I be.
lieve the processof singeing muslins
by means of the gas flame, has been
described in our publications. Within
a year past, it has been hrought to a
great degree of perfection here. The
process by which these fine textures
were passed over red-hot cylinders
uninjured, was sufficiently astonish-
ing ; but one is ready to doubt the
evidence of the senses, when he sees
a web, which is so delicate as to be
transparent, subjected to the direct
operation of flame, two or three
times in succession, and with no
change but an improvement in
beauty.

The machine on which the opera~
tion is performed, consists of an up-
right frame, sustaining two large
rollers, one on each side at the bot-
tem, and two pairs of rollers, like
those of a rolling-mill, immediately
all:ove thete,nat tllxle top. Between
the upper rollers the gas-pipe passes
the ;Eglelength of theframne, thia:kly
set with openings, serving as burners,
so that there appear to be from 50 to
100, in the space equivalent to the
breadth of the cloth. In perform-
ing the operation, the muslin is
placed qun the lower roller, on one
side. The web is then passed be-
tween the pair above, which serve to
keep it smooth, and prevent irregu-
larity of motion over the gas burners
to the opposite pair of rollers, and
is attached to the lower roller on the
opposite side. It is then drawn over
the flame by the motion of the roller,
originating in a steam-engine, and
communicated by drums and bands
in the usual manner. It was not
found suffivient merely to tﬁa.ss the
muslin over the flame, and therefore
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another eontrivance was added, of
great ingenuity, which renders the
operation more lurrrlsinhgl. A pipe
s&uu above the cloth in the same
irection as the piYe, with longi-
tudinal slits and openings to a main
pipe above, corresponding nearly to
the gas-burners. This is connected
with the receiver of a largeair-pump,
which is kept in motion by the steam-
engine. A partial vacuum is thus
maintained at the openings of these
tubes, and the flame from the gas-
buiners is drawn forcibly upwards,
80 that it passes ditectly through the
meshes of the muslin, and is seen
as distinctly above the web as heloty.
This contrivance also serves to carry
off the smoke ﬂroduced by the burn-
ing fibres of the cotton, which was
formerly vety disagreeable and even
distressing. The fluest muslins are
passed through this machine twice,
one for each side, and the coarser
four times. They rarely take fire,
although the motion is by no means
rapid, and the improvement in the
sinoothnesa and texture is obvious
to the most inexperienced eye. In
Eassing over the flame, itis sustalned
v bands of fine twine, at the dis-
tance of an inch fromn each other;
and it is surprising to observe, that
after passing for months in suc-
~ cession over the flame, they experi.
ence no change but the accumula-
tion of tar from the gas,

Bleaching Powder, Sulphuric Acid,
"8 " Alkatics, qcfph ’

T was much interested in the ma.
nufactory of Mr. Charles Tennant,
near this town, whose personal libe-
rality and intelligence are not less
gratifying, than the results of his in-
genuity.  The original object way
the manufacture of the bleaching-
go»vder, now 5o extensively used ;

ut he has combined several others
with it, in a mauner which materially
contributes te the success and profit
of the whole. The buildings of the
estahlishinent cover a space of five or
six acres. One large section is de-
voted to the manufucture of sulphu-
ric acid. The vitre, instead of being
combined with the sulphur in this
operation, is placed in a separate
portion of the furnace, and its gas

SRATAIN PROCESSES IN TEE ARTS.

is evolved !H the heat of the burning
sulphur. are thinty. faraaces,
and an ¢qual number of leaden cham-
bers, seventy feet in length, twenty
in breadth, and simteen in bheight,
for the condensation of the acid,
which appear as if they ware compe-
tent for the inbabitanta of a
village. A part of this acid is
employed in the produetion of chlo-
rine, for the use of the manufactory,
.ll:d (ils therefore coodo;mdhouly to
the degree necessary for this pro-
o8ss. é‘ho remaiader is rectified by
distillation in platina vetorta. There
are nine of these vemsels, balding 50
581&:»\; each, and weighing 500 or

ounces. Their value cannat be
estimated at less than 2500/ each,
or 22,6001. for the whole, and yet it
is belisved to he mors ecomomical
than to employ the perishable vassels
of lead. Mr. Tennant infarmed me,
that they zpur to suffer no dimi-
nution or decay, but are liable to
bend and break, from the intensity
and continuance of the heat. The
whole produce of sulphuric aeid is
about 12,000 gallans weekly.

The next process in order is the
formation of the chlorate of liwme.
There are 15 or 20 leaden retorts for
the evolution of the chiorine, about
five feet in diameter, and weighing
nearly three tons each. They are
heated by steam, and the usual ma-
terials are employed for the prodnc-
tion of the gas. Within two years,
the inconvenient apparatus foruerly
employed for the lmpreguation. of
the lime, has been greatly improved
by the ingenuity of Mr. Teunant.
'lJl,legu from the retorts is passed
into six chambers of hewn stone,
about 30 feet long, 20 wide, and six
high, which are covered with weod,
and rendered imnpervious to the gas
by a resinous varnish. ‘The lime is
placed in shallow boxes, at the bot-
tom of these chambers. It is agi-
tated during the proccss by iron
rakes, inserted through a box filled
with lime, which serves as a valve.
The impregnation is generally com-
pleted in two days, when the wly
18 renewed by ‘meams of wooden
doors,‘\vhieh are Ioekeo% ti;:. So ac-
curately iy every part e appara-
tus fitted, that in the building con-
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taining these immense volumes of
imprisened there was no dis-
sgreeable vapour, and the gas was
1ot 30 perceptible as it usually is in
a laboratory, where a small quantity
is forming for mere experiment. The
powder, when completely formed,
even in large quaatities, has no per-
ceptible odeur, and thus shows the
accarate manner in which the pro<
cess is conducted.

The remainder of the establish-
ment is employed in turning the re-
sidue of these processes to account.
The sulphate of soda and potash are
converted into the alkaline state by
two successive burnings, in union
w.ith bituminous coal, and three lixi-
viations and evaporations. About
eighteen tons of subcarbonate of
soda, in its purified state, are pro-
duced weekly. By two successive
erystallizations, it is formed into
large rhomboidal, tabular crystals,

surpasses in beauty any speci-
mens of the article I have ever seen
produced in the large way. A part
of the alkali is taken at an interme-
diate state, and employed in the last
section of the manufactory, in the
msking of. soap. It furnishes the
chief supply of this article for this
city and the surrounding eountry,
Sowe idea may be formed of the ex-
tent of this establishment, from thé
fact, that it requires a daily supply
of 60 tons of coal and twenty tons of
lime;'and the completeness of the
parts is quite as surprising as the
magnitude of the whole. ftis only
doing justice to the proprietor to
state, that it is the result of indivi-
dual enterprise and ingenuity, ope-
rating at first ona smnﬂ scale.

i —

ON FIGURES.

Sta,—If some of your learned
dents would undertake to

write a series of papers, explaining
the science of Figures, in a plain
and familiar style, as free from tech-
nicals as possible, it would be a most
valuable and acceptable piece of in-
formation to a uumerous class of
yoar readers. Seven-eighths of the
operative mechanics have never been
farther in figures than from Multi.
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Bl.iﬁaﬁon to the Rule of Three; one
of the remaining eighth farther
than fractions, and the remainder,
with very few exceptions, farther
than the end of Walkingame’s School
Arithmetic. Such being the case,
the utility of devoting a i;:nge weekly
to the above purpose, is strikingly
obvious. To what purpose is it, Mr.
Editor, of writing instructions in
Greek, when the person who is to
be instructed is ignorant of Greek ?
And to what use is the working al-
gebraically a problem, when the per-
son who is to be profited by its so-
lution is ignorant of algebra? The
object of every author should be to
make himself thoroughly understood
b¥ those to whom he is writing ; but
without the characters he writes in
be understood by those persons, his
object is defeated, and his writing is
uaprofitable and useless.

1 am, Sir,
Yours respectfully,

Puiro-Twist’em.
Chatham.

—i—

HANCOCK’S INVENTION FOR COOL-
ING BOILING WORTS IN BREWING.

Wiveliscombe, Somerasetshire,
June 7, 1826.—Therm. 68°.
Sm,—Through your extensivel
circulated Publication { would wis
to communicate to your correspond-
ents, and the public, an invention of
a Mr. Hancock, a very ingenious and
intelligent mnan, who has paid great
attention to the art of Brewing, and
the mode by which its various pro-
cesses may be condensed and faci-
litated. visited Mr. Hancock’s
brewery this morning, and witnessed
an experiment which, to me, appears
of vast importance to the science of
brewing. It is agreed by all parties,
that those who are engaged in exten-
sive concerns of this description find
a considerable difficalty in reducing
the temperature of their worts to the
point necessary for a perfect fermen-
tation ; but Mr. Hancock completel
obviates these difficulties by the fol-
lowing process :—A leaden pipe,
three-quarters of an inch calibre, is
encased in another leaden pipe of
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about double its diameter, and is in-
serted into the copper or other ves-
sel containing the boili:g liquor.
These two pipes are coiled around
the walls of the building, to preserve
a plane of inclination, which will al-
low the wort or liquor in the minor

ipe to escape, at the rate of two
Eogsheads per hour, and is let off by
a stop-cock, whilst the space between
the outer and inner pipe is filled with
cold water, which passes rapidly
through it, and carries off the caloric
of the boiling wort or liquor, whose
temperature is reduced two degrees
below the measure of the atmo-
sphere; thus effecting a diminution
of temperature from 2120 of Fahren-
heit’s tzerrnometer to 66°, and cool-
ing at the rate of fourteen hogsheads
in seven hours, which could not be
effected in double that time by the
usual process. We have here an ap-

INSTRUMENT FOR DRIVING NAILS, ETC. INTO TIMBER.

paratus bold, decisive, and simple,
uiring no care, trifling labour,
and not likely to be out of repair;
and, what is of more consequenve,
of the cheapest materials. 1 bave
been informed that some eme  hims
claimed a patent for a very com
machine, designed to cool boili
worts ; but the simplicity of Han-

cock’s apparatus must supersede all
others liable to have their dis-
composed in the working. Mr. Han-

cock, who is most liberal in commu-
nicating his improvements to the
public, will feel obliged by any of
your Correspondents communicating
their sentiments to him through the
medium of your excellent publi-
cation.
1 have the honour to be, Sir,
Your obedient servant,

Hxnry SuLLy, M.D.,

“»

INSTRUMENT FOR DRIVING NAILS, BOLTS, ETC. INTO TINBER.

(To the Editor of the Mechanics® Magazine.)

Si1r,~The last Number of your
excellent Magazine contains a sketch
of a crow-Dar for drawing nails, bolts,
&e. out of timber; the above is a
sketch of an Instrumnent for driving
nails, bolts, &ec. into timber. Like
the crow-bar, its construction is so
very simple, that any cx(i)lanation
would be unnecessary; and having,

like the crow-bar, been for ages past
in general use, I presune it will be
deemed equally deserviug of a place
in the Mechanics® Magazine.
I am, Sir,
Your constant reader,
L.J. F.
Jyne 5th, 1826,



DRAG—~OHINESES TOWERS.

DRAG.

{To the Editor of the Mechanics’ Magazine.)
. Sra,~I wish particularly to call
the.ntention of your readers to the
ferm .of drag now in use, to en-
deavour to save persons from drown-
ing, as I feel confident that some of
them will be able to effect a consi-
derable isnprovement in it.

The drag represented by the en-
graving is the invention of a Dr.
Cogan, to whom the Society of Arts
awarded their gold medal. It con-
sists of three prongs, each divided
into two at their extremities, and is
furnished with six moveable hooks.
The drag has a long pole attached to
it, and o cord passes from it through
ahole atthetop; and thereisanother
cord fastened to its other extremity,
to draw it backward when required
to be released from roots, weeds, or
other obstacles. It isintended to be
used in large ponds, or other pieces
of water, where no boats are to be
bad; and even when they are at

\
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hand, it is considered greatly to fa-
cilitate the recovery of the body.
I remain, Sir,
Your obedient servant,

——

CHINESE TOWERS.

The Towers called by the Chinese
Taa, and which the Europeans call
Pagodas, are very common in China.
In some provinces, says Du Halde,
you find them in eve|3 town, and
even in the largest villages. The
most considerable of them all are
the famnous porcelain tower at Nang-
King, and that of Tong-Tchnng—Fou,
both of which are very magnificent
structures. ‘The porcelain tower at
Nang-King is, without doubt, the
highest and finest in China. Itis of
an octagonal ﬁ]gnnz, each side being
fifteen feet. It is two hundred feet
high, and divided into nine stories,
by simple floors within, and by cor-
nices without, which sustain little
roofs, covered with tiles. The
outside of the tower of Tong-Tchang-
Fou is of porcelain, adorned wi
divers figures, and the inside is lined
with marble, of different colours,
and finely polished. By a staircase
made in the wall, you ascend to the
different stories, and from thence to
very fine galleries of marble, adorned
wil Eilt and iron rails, which em-
bellish the projections wherewith the
tower is surrounded. At the corners
of these galleries lmnE little bells,
which, when moved F the wind,
make an agreeable tink iIng. In re-
gard to their form, the Tuas are all
nearly alike ; being of an octagonul
figure, and consisting of seven, eight,
and sometimes ten stories, which
grow gradually less, both in height
and breadth, all the way from the
bottom to the top. Each story is
finished with a kind of cornice, that
supports a roof, at the nagles of
which hang brass bells ; and round
each story runs a narrow gallery, in-
closed by a rail or balustrade. These
buildings commonly terminate in a
long pole, surrounded with several
circles of iron, hanging by eight
chains fixed to the totg:f the pole,
and to the angles of the covering of
the last story.



138
ANGIENT VASES.

(Continued from page 118, No. 148.)

From an accurate examination it ap-
pears probable, that the thin pellucid
coating, by which the colour of the clay
is rendered hrighter or duller, is of the
same substance with the black paint of
vases, but in a diluted or extcnuated
state, which was first shown by the ce-
lebrated Jorio, the very learned Inspec-
tor of the Royal Collection of Vases at
Naples.® 1t may conimonly be obserred
in vases, that this paiut has been repeat-
edly applied, where the colonr of the
clay hud net been completely modified
by the first operation, and in‘this man-
ner also the colour has been changed
from dusky to black.t+ Sometimes single
lines occur, in which different degrees
of iutensity wmay be observed in the
colour.

We shall now inquire iuta the nature
of this black paint. Caylus has ascribed
the black varnish to the martial or man-
ganesian earth ot glass-works,} an opi-
nion which Grivaud has also cmhraces. \
Le Sage once thought, that the bl
coating of vases was produced from oxide
of lead and oxide of mauganese,§ which
opinion is not only sufficiently confuted
by what I have sald above, with regard
to the nature of the varnish, but also by
the slight degree of bakiug which the
vases have undergoue, by which the
oxide of lead could not be applied, as
Chaptal has also remarked.§ ~Scheerer
says, that the coating of vaaes does not
consist of metallic substances, but of a
certain kind of earth, aud that the black
colour caunot have been produccd by
oxide of manganese. Chapial iuclines to
the opinion, that vitreous lava has formed
she basis of the coating of vases, its na-
tural fusion haring been strongally assisted
by the addition of some saline sub-
stances.*® Vauquellu was the first who
discovercd that the lﬂack paint was car-
bouaceous, and he is at the same time
of oﬂinion, that it was prepared from
graphite or authracite.++

® Sul. Met. d. Aut. uel Dipingere i
Vasi, p. 5.
+ Jorio, loc. cit. p. 10.
_1 Rec. d"Antig. t. i. p. 87.
| KEsame di ulcune pietre impiegate
sjcr fare vasellami. Bruguatelli Annali
Chimica, t. iii. p. 151,
§ Mem. de I'lust. 1208, p. 335.
anettiger’s Vaseugemalde. Bo.' il.
Heft. 2. p. 35, 36.

o' Mem. de Flust, 1808, p. 234.
+1 Millin,, Peint, des Vases Aut. p. 7.
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ANQIENT VASES,

From experiments made with the view
of investigating this matter, I too have
fouud that the black coating of vases con=
sists of a combustible substauce, either
carbonaceous or bituminous ; with this
determination, the abovementloned expe-
riments also agree, inasmuch as it is not
dissolved b{aclds. On throwiug particles
olf the blac colatin intodnilt)re fuse;lliu a
platina cup, they burne sparkling,
and were quickly consume%. pal‘ly th?s
experiment, the singular phenowenon,
that a coating so thin should have pre-
sented its colour and lustre for so loug a
perind, is satisfactorily explained.

The question regarding the substance
from which this black coating has been
derived, is more difficult of solution. [
cauuot give my assent to the opinion of
the celebra Vauqueliu, mentioned
above. It is shown by the colour and
lustre of the paint, that it could not have
been prepared from graphite, asubstance
which has more of the colour of iron,
and a metallic lustre. The quality which
it possesses of fusing with nitre, as above
related, is also against its derivation
frowm graphite and authracire. If we sup-
pose the paint to have been laid on with
a pencil, it may be inferred that its sub-
stance had been fluid of itself, or had
been reduced to a state of fluidity by
means of some other substance. As the
appearauce of the coating of vases proves
its fusion, it may be concluded, that the
matter was either fusible of itself, or
had been reundered so by intermixture
with some other substance. Nor does
it seem improbable, tbat, in order to
form this coating, a substance was ap-
plied, which either occurred in the dif-
ferent countries in which those vases
were manufactured, or was easily pro-
cured by commerce.

I instituted various experiments, with
the view of determiuing this substance,
which entirely failed, because I folowed
the common opinion, that the black eoat-
ing of the antique vases was laid on aud
barnt in, in the same way as the pig-
weats are in the meaufecture of our
better sorts of earthen-ware. I applied
various carbonaceous substances, vegeta-
ble as well as mineral, reduced to a suf-
ficieut degree of tenuity by levigation,
either by themselves or b{ means of a
fluid, or mixed with fusible substauces,
to vesscls cither dried in the air or
baked, and these I exposed, after in-
closing them in other vessels, to various
degrees of heat in u pottery-farnace.
‘These vessels so coated, camne, without
exception, from the furnace, with red,
yellow, or white colows, according to
the quality of the clay, and the different
degrees of heat. I applied liqnid biw-
men in other experiments, but with uo
better success.

When | bad almost despaired of ac-

complishing my object, itoscusred to me,
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that perhaps the method which Is used
for coveriug iron-work with a black coat-
1ng, might be equally apglied to earthen-
wiate. The experiments in which { inade
use of mineral bitumen succeeded very
well 1 dissolved asphaltum in naphtha
or mineral oil, aud applied the solution,
by means of a gencil, to earthen vessels
ouce haked aud again heated, by which
a black couting like varnish, intimately
attached to the surface of the vessels,
and precisely similar in appearance to
the black coating of the ancient Grecian
vases, was immediately produced. The
degree of heat at which the solution is to
be dpplied, should be such as is sufficient
for meltiug the asphaltum. I exposed
the vessels, after the coating was laid on,
for some time to heat, by which the
naphtha is evaporated, and the varnish
is completely dried. Liquid bitumen,
applied in the same manncr, gives a si-
milar but less bright varnish.  The so-
lution of asphaltum by ineans of naphtha,
is also preferable on this account, that
very di it degrees of saturation may
be ptoduced. A thin solution affords a
transparent varnish, by which dusky co-
ours are produccd, passing more or less
fato red, according to the different co-
laur of the clay. If the application of
this solation he re%ated, very differeut
varieties of varnish may be produced,
from a brown colour to a perfect black.
1f a saturated solution be applied, a dull
black colour is produced at ouce.

In the same way that the surface of
vessels is covered over with varnish, va-
rious figures are paiuted upou it by meaus
of a pencil. ‘The paintiugs may be made
more perfect, in proportion to the de-
gree of heating which the vessel under-
goes 3 for the varnish enters in this maun-
uer the sooner into the pores of the clay,
and loses its fluidity, on which account
the delineations are more distinct. But
the more the vessels are heated, the more
qlicklly maust the paintings be applied.

As it is only thy outside that requires
to be covered with vanish or paintings,
vessels may easily be heated for this pur-
pose, by filling them with burning char-
coal or hot embers. Butif vessels, hiving
little depth, are to be painted within,
they must be previously heated in a pro-
per furuace, or among hot cinders.

(70 be concluded in our next.)

———

HYDROSTATICS AND HYDRAULICS.

To the Editor of the Mechanics’ Magaxine.

Sir,—Herewith I send the com-
mencement of a paper on Hydrosta-
fics -and - Hydraulies, which, if you
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think it worthy a place in your Ma-
gazine, I propose continuing occa-
sionully.

. lam, Sir,

Yours respectfully,

J.M.N.

Hypropyvamics, from ‘Ydwp,
¢ water,” and Awaws, “ power,”
is properly that science which treats
of the power of water, whether it
acts by pressure or by impulse. In
its more enlarged acceptation, how-
ever, it treats of the pressure, equi-
librium, cohesion, and motion of
fluids, and of the machines by which
water is raised, orin which that fluid
is employed us the first mover. The
science of Hydrodynamics is divided
into two branches, Hydrostatics and
Hydraulics. Hydrostalics compre-
hend the pressure, equilibrium, and
cohesion of fluids; and Hydraulics,
their motion, together witl‘; the ma-
chines in which they are chiefly con-
cerned. Archimedes, Nero, Galileo.
Torricelli, Pascal, Sir I. Newton,
D’Alembert, &c. &c. are among the
most celebrated of those who, by
their discoveries, experiments, and
writings, have contributed to the
rise and progress of the science of
Hydrodynamics. From the mention -
of the name of Archimedes, it will
at once appear that the ancients
were acquainted with some of the
laws of this science, though they
cultivated it less than any other
branch of mechanical philosophy;
and it was nut till the time of Pascal,
about the middle of the 17th century,
that it was carried to any degree of
perfection.

A Dbetter definition of hydrosta-
tics, of which branch of hydrodynas,
mics I first propose to treat, Is a8
follows :—it is that brarch of natural
philosophy which comprehends the

ressure and equilibrium of those
guids which are considered non-elas-
tic, as water, oil, mercury, &c.—the
method of determining the specific
gravities of substances, the equili-
brium of floating bodies, and the
phenomena of capillary attraction.

A fluid is a collection of very small
particles, cohering so little among
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themselves, that they yield to the
smallest force, and are easily moved
among one another. It was univer-
sally helieved, till within the last
sixty years, that water, mercury,
and other fluids of a similar kind,
could not be made to occupy a
smaller space by any external force;
and the Florentine experiment, in
which a globe of gold was filled with
water, and compressed till the water
escaped through the pores of the
metal, seemed to confirin this opi-
dion. But later experiments prove
that this is not the case, and it is
now generally admitted that water
and other fluids are compressible,
though in avery small degree. Since,
then, fluids are compressible, they
must also be elastic ; for when the
compressing force is removed they
will recover their former magnitude;
and hence their division into elastic
and non-elastic is equally improper.

The first law of hydrostatics which
T shall mention, is, that the surface
of a fluid, influenced by the force of
gravity and in etluilibno in any ves-
sel, is horizontal, or at right angles
to the direction of gravity. But as
the direction of gravity is in right
lines, which meet near the centre of
the earth; and asince the surface of
the fluid is, as we have just scen,
pe:?endiculnr to that direction, their
surface will be a portion of a sphe-
roid similar to the earth. When the
surface has no great extent, it may
safely be considered as a planc, but
when it is pretty large, as in the sea,
the eurvature of the earth must be
taken into account.

The second law is somewhat simi-
lar to the foregoing, viz. that the
surface of a fluid contained in any
number of communicating vessels,
however different in form or posi-
tion, will be horizontal ; but when
the communicating vessels are so
small that they may be regarded as
capillary tubes, the surface of the
fluid will not be horizontal. From
the attraction which all fluids have
for glass, they rise toa greater height
in smaller tubes than in large ones,
and the quantity of elevation is in
the inveree ratio of the diameters of
the bores. In the case of mercury,
sad probably of the other melted
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metals, the fluid substance is de-
pressed in capillary tubes, and the
depression is subject to the same
law. But I shall epeak of capillary
attraction hereafter. This law ex-
plains the reason why the surface of
small pools in the vicinity of rivers
is always on the same level with the
surface of the rivers themselves,
when there is any subterraneous
communication between the river
and the pool. The river and the
pool may be considered as commu.

nicating vessels. )

(7o be continued.)
———

UNIVERSITY OF LONDON.

The Plan of the University of Lion-
don is now so much matured, that
the Council chosen to superintend
its affairs, deem themselves bound
to lay an outline of it before the
public, in order that the friends of
public instruction may have a faller
opportunity of determining how far
the Institution deserves the continu-
ance of their support.

The number and names of the sub-
scribers sufficiently evince the stron
conviction of its utility which prevai
in the class for whom the Institution
is Peculiarly destined, and who con-
sult their own interest, as well as
that of the public, in contributing
towards its establishment.

The City of London is nearly equal
in population, and far superior in
wealth, to each of the kingdoms of
Denmark, Saxony, Hanover, and
Wirtemburgh, every one of which
has at least one flourishing Univer-
sity. Supposing the annual rate of
increase, in the last five years, to
have been the same as in the pre-
ceding ten, the present population
cannot be less than fourteen hundred
thousand souls,*® of whom there are
about forty thousand males between
the ages of sixteen and twenty-one,
the usual period of academical edu-
cation. t of this number it ap-
ears to be probable, from the Par-
amecntary returns of the Property

* By the rcturas of 1821, the numbers
were 1,274,000,
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‘Tax in the latter years of its dura-
tion, that from four thousand to six.
thousand are the children of persons
wlhio can easily defray the very mo-
derate expense of their attendance
on Lectures in London. It may
safely be affirmed, that there is no
equal number of youths in any other
¥ace, of whom so large a portion

eel the want of liberal education,
are so well qualified for it, could so
easily obtain all its advantages at
home, and are so little able to go in
qnest of them elaewhere. No where
else is knowledge more an object of
desire, either as a source of gratifi-
cation, a means of improvement, or
an instrument of honest and useful
ambition. The exclusimh;)f 50 great
a body of intelligent youth, designed
for the most important occupations
in gociety, from the higher means of
liberal education, is a defect in our
institutions, which, if it were not be-~
come familiar by its long prevalence,
wauld offend every reasvnable mind.
In a word, London, which, for intel-
ligence and wealth, as well as num-
bers, may fairly be deemed the first
city in the civilized world, is at once
the place which most needs an Uni-
versity, and the only great capital
which has none.

The plan of the Institution will
comprehend Public Lectures, with
Examinations by the Professors;
Mutual Instruction among the Pu-
pils, and the aid of Tutors in those
parts of knowledge which most re-
quire to be minutely and repeatedly
impressed on the memory. It is in-
tended, that the Professors shall de-
rive their income at first principally,
and, as soon as may be, entirely,
from the fees dpaid by their pupils;
they will hold their offices durin,
good behaviour. Professors wi
doubtless be found of eminent abi-
lity, and of such established reputa-
tion, as to give authority and lustre
to their instructions, so that the Uni-
versity will not be wanting in the
means of exciting and guiding supe-
rior faculties in their ascent to excel«
lence, as well as of speedily and
easily imganing the needful mea-
sure of knowledge to all diligent
students. The number of the Pro-
fessors, the allotment of particular.
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branches to individuals, and the
order in which the Lectures ought
to be attended, are matters not yet
finally settled, and some of them
must partly depend, in the first in-
stance, on the qualifications of can-
didates ; others will permanently be
regulated by the demand for different
sorts of instruction. Some Professor-
ships may hereafter be consolidated ;
more are likely, in process of time,
to be subdivided ; many entirely new
will doubtless be rendered necessary
by the progress of discovery, and by
the enlarged desire of the commus
nity for knowledge. The Course of
Instruction will at present consist of
Lanﬁuages, Mathematics, Physics,
the Mental and the Moral Sciences,
together with the Law of England,
History, and Political Economy;
and the various branches of know-
ledge which are the objects of Medi-
cal Education. In the classification
of these studies there is no intention
to adhere strictly to a logical order,
whether founded upon the subjects
to which each relates, or on the fa-
culties principally employed on it.
Without entirely losing sight of
these considerations, the main guide
of the Council is the convenience of
teaching, which for the present pur-
pose is more important than a scien-
tific arrangement; even if such an
arrangement could be well made
without a new nomenclature of the
:ﬁienee;, and a f::ew distribution 8f

eir objects. A few prelimimary ob-
servations will explain the gro{mds
of the first choice of subjects for
Lectures, and the reasons for as-
signing, in some instances, bounda~
ries to the province of each Professor.

Some languages will- probably be
studied only by those whose peculiar
destination requires such attain-
ments; and in this department ge-
nerally, it will be fit to seek for every
method of abridging the labour by
which the majority are to attain that
proficiency to which they must con-
ine themselves. But the structure
of human speech is itself one of the
worthiest objects of meditation : the
comparison of various lmmguages
makes each of them better under-
stood, and illustrates the affinity of
nations,while ivenlargesand strength.



142

ens the understanding ; even the mi-
nute and seemingly unfruitfal study
of words is a school of discrimina-
tion and precision ; and in the arts
which employ language as their in-
strument, the contemplation of the
original models, not only serves to
form the taste of the youth of ge-
nius, but generally conduces to ex-
pand ang elevate the human faculties.

The Mathematical Sciences are so
justly valued as a discipline of the
reasoning faculties, and as an uner-
ring measure of human advance-
ment, that the commendation of
them might seem disrespectful to'the
public judgment, if they did not af-
tord by far the most striking instance
of the dependence of the most com-
mon and useful arts upon abstruse
reasoning. The elementary propo-
sitions of geoinetry were once merely
speculative ; but those to whom their
subserviency to the speed and safety
of voyages, is now familiar, will be
slow to disparage any truth for the
want of present and palpable useful-
ness.

It is a matter of considerable dif-
ficulty to ascertain the distribution
of Physics, a vast science, or rather
class of sciences, which consists in
the knowledge of the most generul

facts ohserved by the senses in the d

things without us. Some of these
appearances are the subject of calcu-
lation, and must, in teaching, be
blendid with the Mathematics ; others
are chielly discovered and proved by
experiment ; one portion of physical
observatiun relates to the novements
of conspicuous masses, while another
respects the reciprocal action of the
imperceptible particles, or agents,
which we know only by their results;
a great part are founded on that uni-
formity of structure, and those imn-
portant peculiarities of action, which
characterize vegetable and animal
life. The subjoined division of pro-
fessorships in this province, though
chiefly adapted to the practical (Pur-
pose of instruction, is influenced by
some regard to the above cousider-
ations.

As the Physical Sciences aim at
ascertaining the most general facts
observed by sense in the things which
are the objects of thought, so the
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Mental Sclences seek to determine
the most general facts relating to
thought or feeling, which are made
known to the being who thinks, by
his own consciousness.

The sub-division of this part of
knowledge would be very desirable,
on account of its importance and in-
tricacy ; but the close connexion of
all the facts with each other, renders
it peculiarly difficult.

A separate Professorship of Logie
is proposed, not only because it sl.?‘)-
plies the rules of argument, and the
tests of sophistry, but still more for
that meutal regimen by whieh it
slowlydispelspre{udice,andstrength-
ens hubits of right judgment.

Perhaps,, also, Rhetoric may in
time merit a separate Professorship,
of which one main ohject would be,
to undeceive those rigid censurers,
and misguided admirers, who con-
sider eloquence as a gaudy pageant ;
and to imbue the minds of youth
with the wholesone assurance, that
when guided by morality, and sub-
jected to logic, it is the art of ren-
dering tr:th popular, and virtue de-
lighttul ; of adding persuasion tocon-
viction; and of engaging the whole
man, the feelings as well as the un-
derstanding, on the side of true wis-

om.
‘The object common to the Moral
Sciences, is the determination of the
rules which oughtto direct the volun-
tary actions of men ; and they have
generally been subdivided into Ethics
and Jurisprudence ; though the im-
portant distinction between these
sciences has seldom been accuratel
traced, still less steadily observet(.
‘The direct object of Ethics is the
knowledge of those habitual dispo-
sitions of mind which we upprove as
moral, or disapprove as immoral,
and from which beneficial or mis-
chievous actions ordinarily flow. Ia
an ethical point of view, actions arve
estimated good in proportion to the
excellence of the state of mind from
which they arise. The science of
Ethics is co-extensive with the whole
character and conduct of man; it
contemplates the natore of virtues
and duties; of those dispositions
which are praiseworthy, and of thag
course of action which is incumbent



UNIVEARSITY OF LONDON.

on » reasonable being, apart from
the consideration of the injunctions
of law, and the authority of civil
government.

The first object of Jurisprudence
(taking that term in an enlarged
sense), is the ascertainment of rights,
or of those gorv.ions of power over
persons or things which should be
allotted to each individual for the

neral welfare. The second is to

eterinine what violations of these
rights are so injurious in their effects
and consequences to soclety, as to
require prevention by the fear of
adequate punishment. It is the
science which defines rights and
crimes ; it pre-supposes the autho-
rity of government, and is limited in
its direct aperation to the outward
actiops of men, as they affect éach
other. Ethics, though it bas & wider
scope, contemplates its objects more
simply and generallir. Jurispru-
dence, within its more limited sphere,
considers its objects in more points
of view ; prescribes more exact rules,
and is therefore compelled to make
minute and even subtle distinctions.
The confusion of these two branches
of Moral Science has contributed to
disturb the theory of Ethics, and to
corrupt the practice of legislation.

The study of the Law of England
has for centuries been confined to
the Capital, where alone is a con-

stant opportunity of observing its -

administmtio;l in Courts of Justice,
and of acquiring skill in peculiar
branches under private instructors.

These exclusive advantages of Lon-.

doa for the study of the law will be
enhanced by cowmbination with lec-
tures and examinations, while syste-
matic instruction in law, and -in ge-
neral knowledye, will be rendered
accessible to those branches of the
legal profession who are now shut
out from them in eommon with the
mqo"r:.ty of the other youth of this

The maxims which ought to be
observed by independent communi-
ties 4owards each other, and of which
the fitness is generally acknowledged
by civilized states, together with the
usages by which they profess to re-
gulate their intercourse, constitute
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what is metaphorieally ealled the
Law of Nations.

Political Philosophy, which con-
siders what are the rights and duties
of rulers and subjects in relation to
each other, naturally belongs te the
province of Ethics.

In an arrangement which does not
affect a rigid method, History and
my may be c
es of

ledge of History cannot be commu-
nicated by lectures. But the out-
line of Genernl History, directions
to the student for historical reading,
the subsidiary sciences of G:::Eraphy
and Chronology, together with some
information respecting Numismatics
and Diplomatics,® and the rules of
Historical Criticism will furnish am-
ple scope for one Professor.
"The object of the science of Politi-
my is to ascertain the laws
which regulate the production, dis-
tribution, and consumption of wealth,
or the outward things obtained by la-
bour, and needed or desired by maa.
It is now too jnsd{valued to require
any other remark, than that the
occasional difficulty of applying
its prineiples, and the differences
of opinion to which that difficulty
has gven rise, form new reasons for
the diligent cultivation of a science
which is so indispensable to the well
being of communities, and of which,
as it depends wholly on facts, all the
rplexities must be finally removed
y accurate observation and precise
uage.
or the studies which are neces-
sary in all the branches of the Pro-
fession of Medicine, Loadon pos-
sesses peculiar and inestinable ad-
vantages. It is ia large towns only
that Medical Schools can exist. The
means of acquiring anatomical know-
ledge, medical experience, and sur-
gical dexterity, must increase in

® The ascertainment of the age and
authenticity of aacient mavuscrips, chief-
ly of public documents, by their written
c¥mracter and other outward marks. The
adoption of this technical term from the
continental nations seems to be justified
by couvenience.
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exact proportion to the greatness
of the town.

At this moment the li(reat majority
of those who are called general prac-
titioners, who take no degree, con-
fine themselves to no single branch
of the profession ; but inwhosehands
the whole ordinary practice of Eng-
land is placed, receive their systema-
tic instruction from Lecturesin Lon-
don, during one or two years, while
many of them are attending hospi-
tals.” The annual average of such
students is about seven hundred.
Many of the Lecturers have been,
and are, men of very eminent ability ;
and the practitioners thus educated
are, generally, most respectable for
information and ‘skill. It is no re-
flection on either body to affirm, that
medical education would be im-
proved if the teachers of most dis-
tinguished ability who are now scat-
tered over London, were gradually
attracted to one Institution, where
they would be stimulated to the ut-
most exertion of their faculties, by
closer rivalship, larger emolument,
and wider reputation. To what cause
but to the present dispersion of emi-
nent teachers can it be ascribed, that
the greatest city of the civilized world
is not its first School of Medicine ?

The young men who are intended
for the scientific profession of a Civil
Engineer, which has of late been
raised so high by men of genius, and

exercised with such signal advantage:

to the public, have almost as strong
reasons as those who are destined for
the practice of medicine, for desiring
that a system of academical educa-
tion should be accessible to them,
where they can be best trained to
skill and expertness under masters
of the first eminence.

[In our next Number we shall pre-
sent our readers with an Elevation
and Plan of the proposed Building.]

(To be centinued.)

CORRESPONDENCE, ETC. .

NOTICES
TO ,
CORRESPONDENTS.

We regret that we should have to an-
nounce to C——, the completc failure of
the scheme to which he has alluded. We
ourselves did witness many of the expe-
riments, and have long since anticipated
this result.

The private communication of G. H.
merits our approbation. It is unques.
tionably a subject of importance, and we
shall, beforelong, submit ittoour readers.

Communications have been receired
from—A Yorkshire Farmer—Colin—X.
—Valedico Opifex—Iudicator—T. C. C.
—M. A. Corin—E. B. Palmer—J. S.—
A. M. A.—Principia—X. Y. Z.—and
Principia. The whole of which will ap-
pear in due course. -

Our Subscribers are respectfully in-
formed, that the SurPLEMENT TO VoO-
LuMe V., containing the Title, Preface,
and Index to the Volume, together with
a Memoir and beautiful Portrait of Mr.
EMERSoN, is now ready, price Sixpeuce.

Also, Volume V. complete, in boards,
price Eight Shillings.

And Part XXXVIL., price One Shil-
ling.

* % Advertisements for the Covers of
the Monthly Parts must be sent fo
the Publishers before the 20th doy of
eack Month.

— .

Communications (post paid) to be addressed
to the Editor, at the Publishers’, KNIGHT
and LACEY, 55, Paternoster-row, Landon.

Printed by Mills, Jowett, and Mills (late

Benaley), Boit-court, Fleet-street.



Mechanies’ Moagasine,

MUSEUM, REGISTER, JOURNAL, AND GAZETTE.’

No. 150.] SATURDAY, JULY 8, 1826,  [Price 32

N Al

“We know, or may know, the first point from which each of us starts to arrive at an ordinary
degree of intellect; but who can tell where is the other extremity? I am not aware that any

philosopher has yet been bold encugh to say—here is the limit which man may attain, but which

he cannot pess. We know not what our nature admits of our being: none of us has measured

the distance which may exist between one man and another. What soul is so base as never to

have been warmed with tlfis idea, and not sometimes to Have exclaimed with pride:—How

many have I already mttlmudl How my may I yet overtake! Why should my equsf

surpess me?* RoUSERAV.

MAGNETISM OF-IRON,

vOL, VI, : b

\
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146 ON THE MAGNATION OF IRON ARISING FROM ITS ROTATION,

‘ON THE MAGNETISM OF TRON ARIS-
* - ING FROM IP$ ROTATION.

. For some time previously to his
observation and investigation of the
phenomena detailed in this communi-
cation, Mr. Christiehad been engaged
in making several series of experi-
ments, with a view to discover the
precise manner in whiclf unmagne-
tized ironactsupon a magneticneedle,
For this Y)urrose, he had made use of
an iron ball 18 inches in diameter,
and also of a shell 18 inches in di-
ameter, and observed their effects on
the needle in various positions, . as
referred to certain planes passin

through its centre. The shell an

the needle were placed in the relative
positions which he wished to give

them, by determining a radius and an’

“angle on a horizontal plane, and a
vertical ordinate. The requisite com-
utations becoming, from their num-
er, laborious, Mr. Christje resolved
to supersede the necessity of them, if

owsible, by the construction of an

instrument, by which he could adjust
the iron and the needle in their proper
relative positions, without any pre-
vious vomputation. In this he suc-
ceeded, by means of the instrument
. he proceeds to describe in the follow-
ing manner, but in which it became
necessary to make use of & plate of
iron jnstead of the heavy ironshell.
« The imstrament is represented
. in the title page. The principal part
consists of two strong limbs of brass:
one, SQN, a semicircle, 18 inches in
diameter, 2:15 inches broad, and ‘3
inch thick : the other consists of two
semicircles joined together ; S /E N,
1-2 broad, and 22 thick, and its outer
diameter 18inches ; s @ 2 ‘9 inch
broad, *22 thick, and its inner diame-
ter 0°2 inches. S ZE N,nes, and
S Q N are attached to each other by
strong brass pins, passing from S to
s and N to n ; so that s & n will re-
volve about the axis S s n N, while
SQNisfixed. SENandSQN
are graduated from /E and Q towards
8 and N, as is likewise s @ n from &
towards s and n. The semicircle S
Q N passes freely through an opening
in the support G I, but may be
clamped firmly in any position by
means of twg strong screws, working

" by the clamp

into the parts G, G', from the back of
the instrument. On the chamfered
edge of the opening g, in the face of
G G, is an index showing the incli-
nation of the axis S N to the horizon;
and on the part K% at the foot of the
pillar, and attached to it, is an index
inting out on the graduated circle -
{ol, fixed on the table T ¢, the situ~
ation of the fixed limb 8 Q N with
respect to the magnetic meridian. Rr
is another graduated circle fixed to
the movable limb § ZE N ; which,
by the index at », on the fixed limb
S Q N, shows the angle described b
S E N from the plane S Q N.
very strong brass pin, soldered to the
foot of the pillar, passes throngh the
table T ¢t and a thick circle of

'wood, to which the legs are attached,

and has below a stamping screw, to
fix the whole firmly together in any
position. The compass box N’ §'1s
fitted on to a stand fixed to the sup-
port F £, which censists of two parts ;
[ fitted to G, and F sliding on a tube
attached to f; so that the compass
may be elevated or depressed. An
arm A B. to carry the circular plate
of iron C ¢, is connected with the
movable limb S @ N. The part Aa
consists of two flat pieces, having the -
limb of the instrument between them,
so that the arm may be moved into
any position on it, and be fixed in
that situation by means of a strong
screw working into the face A a.
On the cylindrical bar B b, a short
bollow cylinder slides freely, having
a circular rim raised *6 inch from it,
to support the iron plate C ¢ at right
angles to the axis of the cylinder.
Over the plate of ironis a wooden
washer D ¢, which is pressed on it
by the screw & working on the short
cylinder. The cylinder with the plate
is' fixed in arﬁ position on the arm
m, Inthepart Aa
of the arm are two openings o, o', on
the chamfered edges of which are in-
dexes in a line with the axis of the
cylinder B 3, so that when each peints
to the same arc on the semicircles
S &£ N, s & », the axis of the cylin-
der B b is directed towards their
centre, and every .point in the
edge of the plate is at the same
distance from that centre. As the-
weight of the plate was a considere
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“able strain on the instrument, a scale
-to contain a counter-weight was sus-
-pended from the ceiling of the room,
and the line from it passed through a
-movable pulley, attached to the arm
B 5, so that the weight might easily
be adjusted to relieve nearly altoge-
ther the strainof the plate on the arm
in any pousition. The arm was also
occasionally supported, and kept
steady in 1ts position, b¥ra sliding
- Yod resting on the table T'¢. The
<ompass congists of a circular box,
eontaining a circle of 6 inches in
diameter, very accurately divided in-
to degrees, and again luto thirds of
‘s degree 3 and a very light needle,
Raving an agate in its centre, and its
point of saspension only *07 inch
uabove the su of the needle. The
‘extremities of the needle are bronght
40 very fine points ; so that by a lit-
tle practice, with the assistance of a
eonvex lens, I could read off the de-
viations very correctly to two mi-
Tutes, being the tenth of the divi-
sionsonthe circle. ... .....Inthe
experiments which I had lprcviorusly
made, and in those which I' proposed
making with this apparatus, I con-
ceived a sphere to be described about
the eentre of the needle, referripg
the sitnation of the iron to a plane,
in which, according to the hypothesis
I hed adopted, it should equally af-
fect the north and south ends o{ the
peedle. The line in which the needle
would place itself, if freely suspend-
ed by its centre of gravity, I consi-
demt{ as the magmetic axis; the
points where this axis cuts the sphere,
the poles, the upper being the south,
and the lower the north pole; and
the great circle at right angles to the
axis, the equator, being the plane
above mcng:med. The position of
the iron was thus determined by its
Iatitade and longitude ; the longi-
tude being always measured from

eastetn intersection of the equator
with the horizon. The angle which
the axis makes with the horizon I
considered to be, according to the
mopt acenrate observations, very

5L Ko skt » very e

-« Aftér mmking w very few sets of
experiments with this instrument, 1
foand that it was to attend
wery pexticularly te the situation of

a4

certain points on the iron plate with
respect tothe limb, since, with one
point coinciding with it, the devia~

- tion of the needle, when the centre

of the plate was on the meridian,
would be easterly, and with another
mnt coinciding, westerly ; whereas

the iron possessed no partial
magnetism, which was the case I
wished to investigate, there would
have been no deviation when itgcen-
tre was on the meridian.” : :

L
CHEAP AND DELICATE HYDRO~
STATIC BALANCE.

We extract from the Edinburgh
Journal of Science, the followi
ecommunication from William Ritchie,
A. M. Rector of Tain Academy.

 Having been engaged in deter-
mining the ratio between the weights
and measures used in the counties of
Ross and Sutherland, and the new
imperial standard, and not having

" in my possession a balance of sufficient

strength and delicacy, I fell upon the
following simple contrivance, which
answered a8 well as the finest hydro-
static balance. A balance of extreme
delicacy and aceuracy, "adapted to
philosophical experiments, genersally
costs fifteen, twenty, or even thirty
guineas, The expense attending
the prosecution of physical science -
is thus beyond the abilities of thoss
who are best fitted for such inquiries,
The person who, by simple contri.
vances, will diminish the expense of
such essential rarts of philosophical
apparatus, will therefore confer an
important benefit on the young in-
quirer. With this view, Ishall pre-
sent the public with the description
of a balance, which may be made for
a few shillings, and which will answer
all the purposes of rhilomphical in-
vestigation, as well as the finest hy-
drostatic balance in existence,

“ Let a slender beam of wood be
procured, about eighteen inches or
two feet long, and tagefing a little
from the mid%le toeach end. Leta
fulerum of tempered stee], resembling:
the point of # pen-knife, be made to
pass through the middle of the beam
alittle above the centrezd gravity.

L
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Similar steel blades are also made to
pass through the ends of the beam for
_suspending the scales. The fulerum
rests on two small portions of ther-

mometer tube, fixed horizontally on
the upright support, E. F.
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" ¢ The support has a slit passing
along the middle, E F, to pla
freely between the sides. A sm
scale made of card, and divided jnto
any number of equal parts, is placed
at F, for the purpose of ascertaining
the point at which the needle remains
stationary. This balance pqssesses
extreme delicacy. It may even be
made more aensiile than that belong-
ing to the Royal Society of London,
I iave said nothing of the perfect
equality of the two ends, as this con-
dition 18 not at all necessary to the
accuracy of the balance, according
to the method of double weighing.
To ascertain the weight of any body,
place it in one of the scales, and briug
the needle to any point, by means of
small shot placed in the other scale.
Observe the point oppusite to which
the needle rests, or the middle be-
tween its extréme points of oscilla-
tion ; remove the weight, and li;ut
into the scale as many known weights
as will bring the needle to the same
division as before ; these weights will
evidently be equal to the weight of
the body, whether the arms of the
balance {e equal or not.

¢ For this aim‘fle and accurate
method, we are indebted to the saga-
city of Borda. It is generally em-
ployed by the continental philoso-
phers, aud, though somewhat nore
tedious, is obviously more accurate
than the common method. This me-
thod is 80 simple and obvious, that
we are surprised it was not discover-
ed as soon as the balance itself was
known ; yet, as the celebrated Biot

NRW MANUPACTURE OF GLASS.- -

justly remarks, Khilosopheu knew
the motions of the heavenly bodies,
and had actually ascertained the di-
mensions of the earth, before they
knew the method of accurately deter-

mining the weight of a body."”

et —— ¢
BINGULAR PHENOMENON,

When M. Ramond was on the Pic
du Midi, he ohserved his own shadow,
and that of his companions, project-
ed on a cloud situated a littledistance
above them, with adistinctnessandan
accuracy of outline quite surprising ;
but what was more astonishiog, these
shadowswere encircled with glories,
shining with the most brilliant co-
dours.  “ Those who witnessed the
agnificent spectacle,” says M. Ra-
mond, ‘ might have supposed that
they were assisting at their owm
apothecsis,” Several naturalists,
among others -Bouguer and the
sons of Saussure, have seen this
phenomenon ; but none of them ob-
served this distinctness of form, which
can only be explained by the smooth-
ness of the surface of the cloud upon
which the shadow was projected.
With respect to the glory, Bouguer
supposed it might arise from the de-
composition of the light produced by
the particles of ice suspended in the
cloud. Thus he would say that the
rays of the sun being intercepted at
the place occupied by the shadow,
there is produced at the Flace acold-
ncss, and the icy particles-hecoming
more numerous there, and on the
margin of the shadow, produce the
decomposition of the light. M. Ra-
mond, however, objects to this ex-
planation, and considers it as certain,
that the cloud on which his shadow
was projected, could not, from the
temdperature of the Pic, have then
held any icy particles in suspension.

Smenti—

NEW MANUPACTURE OF GLASS,

M. Legnay has invented a new
method of manufacturing glass, with-
out the use of free .u..f He has
obtainéd a brevet d’ invention, (Pa<
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tent) in France, and the following is
the process

ake 100 parts of dried sulphate
of soda, 656 parts of silica, and 340
parts of lime which have been ex-
posed to the air. All these materials
must be mixed with much exactness.
The furnace and pots are to be heat-
ed till full red, when the mixture, in
small balls, should be charged into the
pot, until the latter is full. The mouth
of the pot should be then stopped
up, and, with its contents, introduced
into the furnace, and as soon as it
is perceived that the materials have
sunk  in the pot, more of the same
mixture must be put in, until the pot
is illed with a melted vitreous sub-
stance. A etrong fire must be con-
tinued, in order to obtain a complete
fasion in as little time as possible.
When the fumes diminish, small por-
tions must be taken out at different
times, to ascertain whether the glass
be sufficiently refined, which gene-
rally happens in about 22 hours.
This glass is then fit for use ; but it
may remain double the time in the
farnace without risk.

Another mode xproposed is, to take
100 parts of well dried muriate of
soda, 123 parts of silica, 92 parts of
lime which has been exposed to the
air, well mixed together, and fused
in the way above described: in 16
hoars a good glass will be obtained,
which will be fit for use for any pur-
pose that may be required. -

The rpreceding information is ex-
tracted for Description des Brevets,
&c. In the Annales de I' Industrie
Nationale, other proportions are
given: viz. 100 dried muriate of
soda; 100 slaked lime; 140 sand ;
from 50 to 200 clippings of glass of
the same ;]nality. Or: 100 dried
sulphate of suda; 12 slaked lime;
19 powdered charcoal ; 225 sand ;
50 to 200 broken glass. Again, 100
dry sulphate of soda; 266 slaked
lime ; 500 sand ; and 50 to 200 bro-
" ken glass.

» S te—t

THE SUN'S LIGHT DIMINISHES COM~
) BUSTION.

‘The statement, that the sun's light
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diminjshes combustion, has been con-
sidered by many a vulgar error;
but the following experiments by Dr.
Mc Keever, put the matter beyonda
doubt. ' , -
1. A green wax taper, in - sun
shine, lost 84 grainsin 5 minutes.
A white wax taper, in a darkened
room, lost 4%. )
Min. Secs
2, In bright sun-shine, a
iece of wax taperseveninches

ong, required to consume it 5 0
In day-light it required 4 52
Inadark room 4 30

3. In the spectrum one
inch of taper was burnt in the
following times.

At the end of the violet ray 4

In the centre of the violet

ray
. In the centre of the green

ra 4
{n the centre of the red ray 4

e

EBXPANSION OF GAS,

June 27th, 1826.

Sir,—In auswer to Indicator's
question, inserted in your last num-
ber, I beg leave to observe, that the
difficulty arose from the fallacy of one
of his assumptions, viz:—that the
gas in the interior of the balloon, ex-
ercised an expansive power equal to
the pressure of the atmosphere with-
out. The fact is, that the gas coun-
teracts the exterior pressure, merely
b{ its density, which is equal to that
of the atmosphere. '

The gas in question has no ten-
dency to expansion, unless a quantum
of heat is introduced greatly above
that which is present in its ordinary
state. It is true, there have been
instances of balloons bursting, but it
has been occasioned by the trahition
of the cords to which the car is ap~
pended. )

This gues'tion being intimately
connected with the’subject of expan-
sion, I should be happy to discuss
the nature of that property with In<
ic!icui:m-, as it affords ample materialy

or it,

I am, Sir,
An;old Subscriber,
CoLIN



150

EDDYSTONE LIGHT HOUSE.

) Str,—The following cursory de<

scription of the successive building of
the Eddystone Light-House, and of
the great stormin which the first pro-
jector perished, may be amusing to
your readers.

The cluster of rocks, called the
Eddystone-Rocks, situate in the En-
glish Channel, at the distance of
about 14 miles from Plymouth-sound,
lying nearly in the direction of ves-
sels coasting up and down the chan-
nel, formerly proved very dangerous,
and many vessels were cast away on
them. 'I:o; guard against these disas-
ters, it was dcemednecessary toerecta
light-house here ; but to effect this
in a complete and pérmanent manner,
80 as to resist storms amd afford
light, was a task of extreme difficul-
ty. The rocks are so peculiarly ex-
posed to the swells of the ocean from
the south and west, that the heavy
seas break upon them with uncon-
trolled fury. - Sometimes, after a
storm, when the sea is apparentl

uite smooth, and its surface unruf-
by theslightest breeze, the grow-

ing swell, or under current, meeting -

the slope of the rocks, the sea beats
tremendously nYon them ; aund even
‘rises above the light-house, overtop-
ping it for the moment as with a
canopy of frothy wave. Notwith-
standing this awful swell, Mr. Hen-
ry Winstanley undertook, in the year
1695, to baild a light-house on the
principal rock, for the rest are under
water ; and in 1700 he completed it.
So confident was this ingenious me-
chanic of the stability of his edifice,
that he declared his wish to be in it
during the inost tremendous storm
that could arise. This wish he un-
fortunately obtained, for he perished
in it during the dreadful storm which
destroyed it, November 27, 1703.
Another light-house, of a different
construction, was erected of wood, on
this rock, by Mr, John Rudyard, in
1709 ; which bein consumet{ by fire
in 1755, a third, of stone, was begun
by the justly celebrated Mr. Jobn
Sweaton, April 2, 1757, and finished
August 24, 1759, which has hitherto
withstood the attacks of the most
violent storms.
The dreadful tempest which visited

EDDYSTONE LIGHT-HODSE,

Europe in 1708, spent its main foroa
on the British islands. A str
west wind set in about the middle o
Novembér. Instead of subsiding,,
every day, and almost every hour,
increased its force, On Wednesday,
the 24th, it blew furiously and did
some damage. Its violence was still
augmented so much, that on Friday,
the 26th, it became awfully tremen<
dous, and the most dreadful conse-
quences were, with reason, appre-
hended. Tt was not, however, till
Saturday,- the 27th, about six in the
moruing, that it arose to its greatest
height. Those who have written an
account of its calamity, agree in their
testimony, that it exceeded any storm
that had happened in the memory of
man ; or that could be found in an
bistory. The violence of the vim{
the length of its continuance, the
predigious extent to which it spread,
and the innumerable calamities pro-
duced by it, rendered it one of the
most awful events in the history of
the world, of which we bave any
knowledge, the general deluge ex-
cepted. About 2000 stacks of chim-
neys were blown down in and about
London. The lead which covered
the roofs of 100 churches was rolled
up and hurled in prodigious quanti-
ties to great distances. The devas-
tation spread also through the coun-
try ; stacks of hay and corn, innu-
merable, were blown down and
damaged. Multitudes of cattle were
lost. In one level in Gloucestershire,
on the banks of the Severn, 15,000
sheep were drowned. A person set
himself the task of numbering the
trees that were torn up by the ruots ;
but. when he had proceeded through
but a part of the county of Kent,
counted 250,000, when he relin-
quished the undertaking. But the
reatest calamities were, as might
e expected, on the water. In the
River Thames, at least 500 wherries,
300 ship boats, and 200 lighters and
barges were entirely lost, besides a
much greater number that received
considerable damage. . The ships
destroyed by this tempest were com-
puted at 300. Of the Royal Navy, .
twelve ships were sunk with most. of
their crews. The Eddystone light-
house, near, Plymouth, was, as I have
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stated, precipitated into the sur-.
romding ocean, and in it perished
its ingenious architect. Signals of
distress were made, but in so tre-
mendous a gea, no vessels could live,
or would venture to put off for their
relief. '
. I am, Sir, an old Subscriber,
Plymouth, June, 1826.  W.W.
i ——

BOW CHURCH, CHRAPSIDE.

Tn the spring of 1671, Wren com-
menced his incomparable work, ,the
Spire of St. Mary-le-Bow, in Cheap-
side ; which is not only his master-
piece in composition, but stands un-
rivalled in this class of art, as well
for its beauty as for its ingenious
and _scientific construction. The
church and spire were finished in
1677. The spire was repaired by
the late Aldetman Sir William
Staines, about 80 years ago ; since
then, by Mr. Gwilt, senior ; and in
1820 by his son, Wm. George Gwilt,
after the original design, as left by
jts great constructor.

This beautiful steeple, like all of
‘Wren's, commences from the ground ;
unlike many of his tasteless succes-
sors, who place them on an apex ofa
weak pediment, It stands at the
north-west angle of the church, and
rises nearly plain to a height above,
the houses. The doors, on the ex-
ternal sides, are enclosed in rusti-
cated piches ; the dressings of the
doorways are of the Palladium doric,
embellished with cherubim and fes-
toons. The clock projects into the
stre¢t on the north side, and is a
handsome as well as a highly useful .
embellishment to the tower ; which is
surmounted by a black cornice and
well-proportioned balustrade. Each
angle is relieved br a pyramidal -
groupe of bold ecrolls, supporting a
vase ; between which rises a lofty
circular stylobate, or continued pe-
destal, which supports a beautiful

“circular temple, of the corinthian
order ; the cell of which supports the
upper part of the spire, while it beau-
tifully relieves the columns of the
peristyle, as an ever-varying back-
ground. This temple is likewise
surmounted by a balustrade, from
whence spring a series of beautifully
proportioned and elegantly carved

“Irishman, of the name of

.b‘{ excessive fermentation.
chall

ut

flying-buttresses, of a highly origi-
nal shape and construction.  These
elevate and magically support ano-
ther temple of a simpler species of
ooriuthian order, forming four. pore
ticos of two columns each, the en«
tablature breaking fancifully over
them. The whale is surmounted by
a very elegant obelisk or spire, sup«
Elorting ; co(lloual van? in the sem-

ance of a dragom, of r gils,
with a red cross under ﬁ?m’n}.
the emblem of the city. The chasing
of this beautiful vane is admirably
executed in full relief, and forme a~
splendid ornament to the city. This
immense vane was lowered from its

lace, under the direction of Mr. H,

lmes, of College-Hill, an Michael~
mas-day, 1820 ; an adventurous youn,
ichae|
Burke, descended on its back from
its situation, 225 feet. frum the
ground, pushing it from the scaffolds
and cornices with his feet, in the
Wesence of thousands of spectators.

hen it was before lowered by Sir
William Staines, the worthy baronet,
then a young stoue¢ mason, was
mounted on its back, on a low feur-
wheeled carriage,'in Cheapside, and
drawn to the city stone-yard by kis
mea,

—

INQUIRIES RESPECTING CIDER. -

Sir,—Allow me to inquire of your'
readers, the best method of treating
cider, to render it bright, when not
so naturally ; and to prevent or cor-
rect the harshness or acidity produced:
Usin,

k or lime, as advised in your thi
volume, page 841, I conceive to be
objectionable, in regard to cider;
because, malate of lime, which would
then be formed, is soluble. What
would be the effect of drinking that’
solution, as to health? [ also wish
for a MFM receipt for using cider,
instead of wort er water, to make
pleasant English wine. Some kinds
of cider will turn black svon after
they are poured into a glast and left
exposed. What is the reason of this
change?'I have tested them for mi-
neral substances in solution, but
without finding any.
Your's, &c.
M. A, ConiN,
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UNIVERSITY OF LONDON.
) (Concluded from page 144.)

To the examples which we have
before adduced, might be added, the
obvious .and striking case of com-
merce, which would be ‘of itself suf-
ficient to show the advantage of
bringing literary and scientific in-
struction to the place where diligence
. and experience 1u liberal occupations
are acquired. By the formation of
an University in this metropolis, the
useful intercourse of theory with
active life will be facilitated ; specu-
lation will be instantly tried and
corrected by practice, and the.man
of business will more readily find
principles which will bestow simpli-
city and order on his experimental
knowledge. No where can every
part of information, even the most
remote and recondite, be obtained
80 easily as in a city which contains
cultivators of all branches of learn-
ing, followers of all opinions, and
natives of every quarter of the globe.

The Council are rather encouraged
than disheartened by the consider-
ation that their undertaking rests on
the voluntary contributions of in-
dividuals, to which, after a season
of public difficulty, they now appeal
with firmer assurance. They are
satisfied, that experience of its ad-
vantages will, in due time, procure
for it such legal privileges as may
be found convenient for its adminis-
tration ; and they are not unwilling
that the value of testimonials of pro-
ficiency and conduct, grauted by the
University, should, at.least in the
commencement, depend on the opi-
nion entertained by the Public, of
the judgment, knowledge, vigilance,
and integrity, of the Professors.
For the good effects expected in
other Seminaries from discipline,
the Council put their trust in the
power of Home and the care of Pa-
rents: to whom, in this Institution,
which is equally open to the youth
of every religious persuasion, the
important duty of religious educagion
is necessaril* as well as naturally,
eutrusted. That care, alwayp the
best wherever it can be obtained,
will assuredly be adequate to every

= | =] || [ S = =] =) ==
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Plan of the Ground Floor, extent of Front, 450 feet.

. References.

A. Vestibule, 36 ft. in diameter.
B. Museum, 118 by 50.

C. Ditto of Anatomy, 50 by 48.
D. Library, 118 by 50.

R. Ditto continued.

F. Gresat Hall, 18 by 50.

G. Council Room.

H.H. Great Lecture Rooms. | c.c. Students’ Assembling

K.K. Smaller ditto, 44 by 30. Rooms.

L.L. Examination Rooms. d. Students’ Library.
M. Secretary, &c. e.e. Staircases.

N. Librarian, &ec. f. Sub-hall.

0. Professors’ Rooms. g-8- Ambulatories.

a.  Subvestibule. h. Propyleum.

beh. Claistare. 10R e 04 acnh
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o ’ UNIVERMITY

ose in the case of the Residents -

1n London, who must at first be the
main- foundation of the Establish-
ment. When its reputation attracts
many Pupils from the Country and
the Colonies, those means of private
instruction, and domestic superin-
tendence, may be adopted; which
have been found in other places to
be excellent substitutes for parental

care,

Finally. The Council trust, that
they are pow abont to lay the foun-
dation of an Institution well adapted
to communicate liberal instruction to
successive generations of those who
are now excluded from it, and likely
neither to retain the machinery of
studies superseded by time, nor to
neglect any new science brought
into view by the progress of reason ;
of such magnitude as to combine
the illustration and ornament which
every. part of knowledge derives from
the neighbourhood .of every other,

- with the advantage which dccrues to
,all from the outward aids and instru-
ments of Libraries, Museums, and
aratus ; where there will be a
suthicient proapect of fame and emo-
Jument to satisfy the ambition, and
employ the whole active lives of the
ablest Professors; where the most
eminent places in Education may be
restored to their natural rank among
the ultimate and highest objects of
pursuit; where the least remission
.of diligence must give instant warn-
ing of danger, and an attempt to
pervert its resources to personal
purposes cannot fail to cut off the
sug)ply sought to be perverted;
where the inseparable connexion of
ample income, and splendjd reputa-
tion with the general belief of meri-
torious service, may prove at once a
permanent security for the ability of
the Teachers, an incentive to their
copstant activity, and a preservative
of the Establishment from decay.
: I. LANGUAGE.
1.: Greek Language, Literature, and
Antiquities.
2. Roman Language, Literaturs,
and Antiquities.
8. English Literature and Compo-

a!t.mn.
4. Oriental Literature, subdivided-
Intg,— -

RSy Y
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A. Languages from the Mediter
ranean to the Indus,. .

B. Languages from the Indus to
the Burrampooter.

-5. French Language and Literature.

6. Italian and Spanish Literature.
7. German and Northern Literature,

1. MATHEMATICS.

8. Elementary Mathematics.
9." Higher Mathematics.

IIT. PHYSICS,

10. Mathematical Physics.’

11. Experimental Physics.

18. Chemistry.

18. Geology and Minera]og.

14. Botany and Vegetable Physiolo«

gy. .
13, Zoology and Comparative Ana-

tomy.
16. App{ication of Physical Sciences
to the Arts.

IV. MENTAL SCIENCE,

17. Philosophy of the Human Mind.
18. Logic. ]
V. MOQRAL SCIENCES,

19. Moral and Political Philosophy.

20. Jurisprudence, including Inters
national Law.

21. Eaglish Law, with (perhaps) se-
parate Lectures on the -
stitution.

22, Roman Law.

V1. HISTORY.
23. History.
" VII. POLITICAL ECONOMY,
24. Political Economy.
VIII. MEDICAL SCIENCES,

25. Anatomy.

26, Physiology.

27. Surgery.

28, Midwifgry and Diseases of Wo-
men and Children. ’

29. Materia Medica and Pharmacy.

80. Nature and Treatment of Dis-
eases,

81. Me(}licalJurispmden'ce; together
wit|

382, Clinical Lectures, as soon as an
.Hospital can be commected with
this Establishment,

It is due to the Promoters of this
Institution, to state the privileges
and advantages to which they will
be entitled in respect of their con-

v



i

DEFECTS OF TREES.

tributions, whether by subscription
or donation to its funds.

The Deed of Settlement fully pro-
vides for the protection of the Pro
prietors from all liability beyond the
amount of the sums respectively sub-
scribed by them. While it confers
large powers on the Council, it also
interposes every proper check on
any 1irregularity in the exercise of
those powers, by the-apgointment of
Auditors, and by Generaland Special
Meetings of Proprietors for the re-
vision of the proceedings of the
Council, and the adoption of such
new By-Laws and Regulations ag
in the progress~of the Establish.
ment may from time to time be re-
quired.

The rights and privileges of the
Proprietors under such Deed may
thus shortly be recapitulated :—

- 1. Absolate right of presentation
of one Studeut, in respect of each
Bhare, at such reduced raté of an.
nual payment, and subjoct to such
rules and restrictions as may be pre-
scribed by the Council. i

2. Iuterest on Shares not exceed-
ing £4 per cent. out of surplus ine
come.

8. Privilege of transfer and be.
quest of Shares.

4. In cases of Ballof, a Proprietor
of one Share is entitled to one vote ;
of five Shares, to two votes; and of
ten Shares or upwards, to three
votes, with privilege of voting by
Pproxy at Elections.

Donors of £50 and upwards are
entitled to all the privileges and ad-
vantages of Proprietors, except the
transfer and devolution of their in-
terest, and have no more than one
vote on any occasion.

In addition, Proprietors and Do-
nors will have the right of personal
admission to the Library, and the
virious Collections of the University.

It is difficult at present to form
any precise idea ofp the annual ex-
pense at which the proposed system
of education can be afforded ; but a
confident helicf is entertained that it
will not be more than £30 per an-
num, for a Student admitted on the
nemination of a Proprietor. In the
[ riod of the Eatablishment, it
18 probable that no other Student

‘uatil the stuff is ver

than those presented by’ Proprietors
can be admitted ; and whenever the
extended scale of the Institution will
allow of & general admission of Stuv
dents, their annual payments muss
necessarily be much higher than .
those required by the Nominees of
Proprietors. . :
A piece of Freehold Ground has
been purchased, at the end of Gower
Street, for the erection of the prow
posed Building, and the Council have
adopted a design of Mr. WiLkixs ;
a tolerably faithful representation of
which is given herewith.
- Subscriptions for Shares (on which
a deposit of £25 per cent. must be
paid) are received either at the Office
of the University, 7, Furnival's Inn,
or at the Bankers of the Institution,
Messrs. Smut, Payne, and
SmiTHs, 1, George Street, Mansion~
House, and also at Messrs. Courrs
and Co. Strind ; and all communicae
tions may be addressed to Mr,
€oates, 7, Furnival's Inn,

-‘_—-
DEFECTS OF TREES.

In the year 1791, Mr. William
Forsyth, superintendant of his ma~
;esty‘s gardens at Kensington, pub-
ished the following composition, for
caring injuries and defects in fruit
and forest trees, and for which he
received a distinguished mark of his
majesty’s approbation. .
‘¢ Take one bushel of fresh cow-
dung, half a bushel of lime rubbish
of old buildings, (that from the ceil+
ings of rooms is preferable) half a
bushel of wood-ashes, and a sixteenth
art of a bushel of pit or river sand.
e three last articles are to be sifted
fine before they are mixed ; then work
them well together with a spade, and
afterwards with 2 wooden beater,
smovth, like
fine plaster used for ceilings of rooms.
. 'g‘he composition being thus made,
care must be taken to prepare the
tree properly for its application, b
cutting away all the dead, decayed,

“and injured part, till you come to the

fresh sound wood ; leaving the sur-
face of the ,wood -very smooth, and
rounding off the edges of the bark



156

with a draw knife, or other instru-
ment, perfectly smooth, which must
be particularly attended to: then lay
on the plaster, about one-cighth of
an inch thick, all over the part where
the wood or bark has been so cut
away, finishing off the edges as thin
as possible. Then take a quantity of
dry powgder of wood-ashes, mixed
with a sixth part of the same quantity
of the ashes of burnt bones; put it
into a tin box, with holes in the top,
and shake the powder on the surface
of the plaster, till the whole be co-
vered over with it, letting it remain
for half an hour to absorb the mois-
ture: then arply more powder, rub-
bing it gently with the hand, and
repeating the application of the pow-
der, till the whole plaster becomes a
dry, smooth surface.

_ «“Alltrees cut down near the ground,
should have the surface made quite
smouth, rounding it off in a small
degree, as before mentioned ; and the
dry powder directed to be used after-
wards, should have an equal quantity
of powder of alabaster mixed with it, in
order the better to resist the dripping
of trees and heavy rains.

< If any of the composition be left
for a future occasion, it shonld be
kept in a tub, or other vessel, and
vrine of any kind poured on it, so as
to cover the surface, otherwise the
atmosphere will greatly hurt the ef-
ficacy of the application.
, ““ Where lime-rubbish of old build-
ings cannot be easily got, take pow-
dered chalk, or common lime, after
having heen slaked a month at least.

¢« Ag the growth of the tree will gra-
dunlly affect the plaster, by raising
up its edges next the bark, care
should be taken, where that happens,
to rub it over with the finger when
occasion may require (which is best
done when moistened by rain), that
the plaster may be kept whale, to
prevent the air and wet from pene-
trating into the wound.”

C—

ANCIENT VASES.

i'(Contimd from page 139, No. 149.)
. ,Although the black coating produced
n this manner upon the surface of ear-

' .ANCIENT VABES,

then vessels, agrees in many of its qua=’
lities with the varnish of the antique
Grecian vases, and it is not improbable,
that a similar substance, and a similar
mode of painting, was used in their
manufacture ; yet the varnish prepared
in the manner above described, differs
from the ancient varnish in this respect,
that it does not resist a very great de-
gree of heat; nor have I as yet suc-
ceeded in my efforts to discover, by
what means the faculty of sustaining the
power of an iutense heat could be given
to varnish prepated of asphaltum. tHow-
ever, it is evidently not impussible, that
time may have done something in this
Tespect, which art could not produce.

It is well known, that asphaltum and
naphtha were among the substances
known to the ancients, and that they
were applied by them to various pufr=
poses. Pliny, in fact, relates, that in-
scriptions made with Jet (Gagates) upon
earthen-ware, arc not effaced.®* But,
from what we learn with regard to this
Gagates of Pliny, it is to be inferred,
that it was not the Jet of modern times,
but asphaltum ; which renders it pro-
bable, that the art of making a coat-
ing for earthen-vessels of that substance
was known to the ancients. The var-
nish and paintings, indeed, which oc-
curin the sepulchral vases of the Greeks,
do nnt seem to have been applied by
the Romans to earthen-ware manufac-
tures; for no traces of them occur
among the numerous remainsof Roman
pottery.+ A covering, however, in some
respects similar to it, but consisting of
vegetable pitch, was used by the Ro-
mans in their wine vessels, the prepara-
tion of which isaccurately described by
Columella.y 1do nof doubt, that a var-
nish made from asphaltum in the man-
ner above described, and the mode of
painting founded upon it, to which the
name of Enamelling is applied, might
be used with advantage in modern pot-
tery, as for ornamenting vessels, cover-
ing tiles, &c.

Besides the black vamish, some other.
colours are seen in Grecian and Etrus-
can sepulchral vases; for example,
white,. yellowish white, red, brown,
rarely bluish-green or livid.§ In the

* Natur. Hist, lib. xxxvi. cap. 34.

+ Consult. Brocchi, sulle Vernici usate
dagli Antichi. Bibl. Ital. t. vi. p. 458,
463,

1 De Re Rustica. Lib. xii. cap. 18.

§ Hirt, in Boetticher’s GriechVasen-
gemiilden. Bd, 1, Heft, 3. p. 87, Millin~
gen, Peint.Ant. p. 5. -
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vases whose paintings are made of the
varnish itself, particular parts only
of the paintings consist of these co-
lours ; for example, leaves, flowers, ar-
chitectural ornaments, the drapery of
figures, the wings of winged figures,
horses, chariots, &c. In other vases,
which are evidently covered with black
vamish, certain ornaments are some-
times laid in upon it with other colours,
especially white. The nature of these
pigments is as follows: 1. They are,
without exception, opaque, and belong
1o the paints called in German Deckfar-
ben. 2. They seem prepared eitherfrom
earth or metallic oxides; for example,
the white pigments from argil; the red
from oxide of iron ; the brown from ox-
ide of iron mixed with oxide of manga-
pese. 3. They are not vitreous, but
have an earthy aspect. 4. They are not
intimately united with the baked-clay;
they fall off, and may easily be abraded ;
they are 'partly dissolved in acids.®
5. They are usually laid upon the black
varnish, which appears evident enough
when particles of the paint have fallen
off, or are abraded, by which the black
varnish is discovered. From these pro-
perties, it may be inferred, that antique
painted vases have not been baked in
the same manner as our earthen-ware
is, along with the pigments, but have
had the pigmeuts applied to them after
being baked.+

We shall now, in the second place,
speak of the mechanical method, in
which the varnish and paintings have
been applied. All that I have observed
with regard to this matter, during a dili-
gent examination of Grecian and Etrus-
can vases, as well as all that has already
been observed by others, agrees well

with the opinion expressed above, re-

garding the composition of the varnish.

Some antiquarians have thought, that
the paintings of the Grecian vases have
been perfected by the assistance of the
moulds to which our workmen gave the
name of Patrones.t Others have sup-
posed, not that the whole paintings, but
the ornaments, have been made 1n this
way.|| I cannot, however, give my as-

® Hirt, in Boetticher’s Vasengem.,
Bd. i. Heft. 8. p. 27.
] + Grivaud. Ant. Gaul. et Rom., p.
25.
' $ Hamilton was of this opinion, but
he afterwards thought otherwise. Boét-
tiger's Vasengem. Bo. i. Helt 3, p. 46,
£8.
!ll Rossi, First Letter to M, Millingen,
eint. Ant, p. vi,

.74

sent to these opinions. If the figures or
ornaments had been perfected by the aid
of moulds, vases would undoubtedly be
sometimes found in the same place, with
the same paintings. But although si«
milar representations are not unfre-
quently seen in different vases, there -
have never, in so far at least as 1 know,
been found two vases, whose paintings
correspond in every respect, which has
already been remarked by Grivaud.® If
the omaments, which might have been
made by means of moulds more easily
than the more diversified and complex
figures, be attentively examined, certain
irregularities and slight blemishes will
often be found, which would undoubt-
edly have been avoided, if moulds had
been applied in the painting of vases.
(To be concluded in our nest.)

i —

GROMETRICAL PROBLRM AND 80«
LUTION.

Sir,—As many of the readers of
your Magazinhe may not have an o
Portunity of perusing Taylor's ¢ Eles
ments of Thought,” the following
extract from that publication, may
not be altogether unworthy of your
notice. ‘The author is endeavouring
to prove, that ‘ many of the first
principles of science seem to imply a
direct contradiction : they are, ap-
parently, impossible, and yet true ;
8o that, while they demand assent,
tht‘aiy baflle the understanding.” And
I doubt not that very many of your
readers will be astonished té find that
they must believe that, ¢ Two points
or lines may continue to approach
each other for ever, and yet neyer
meet!” But, however startling the
proposition may aipear at the first
reading, it is not the less true, and,
with our author, we must sooner or
Iater acknowledge, ¢ that we are often
obliged, by unquestionable evidence,
to assent to propositions which not
ouly surpass our power of compre-
hension, but which seem directly to
contradict the plainest truths. :

Your's, obediently,
' Epwarp B. Paumer.
Mutford, Suffolk, May 21st, 1826.

« Two points or lines may con-

tinue to approach each other for

® Jorio Sul Met. d. Ant. nel dipiogére
Vasi, p. 9. '

L. v
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svor, and yet mover. meet ;" which
may be proved thus :—

A 1 2 3 4 5 B .

CBR : D
" The lines A B, C D, may be
ed to be continued infinitely ;
let the line A B, be divided into
oqual parts.—1, 2, 3, 4, &c. so that
these points continued on an infinite
line, shall be infinite ; let a point E,
be taken in the line C D, and lines
drawn from itto the divisions in the
line A B,asa E 1 E 2 ES3, &c.
It is evident that the line E 3, is
nearer to the line C D than the line
E 2, and that the line E 4, is nearer
to it than the line E 8. Now these
Iines, from the point E, may continue
tobedrawn to the successive division
in the line A B, ad infinitum ; and
every succeeding line will be nearer
“the line C D, than the preceding
“line ; and yet no line running from
one parallel line to another, can
ever meet or coincide with either of
them ; or, in other words, the lines
from the lower to the upper line,
Mmay continue for ever to approach
the lower, but can never meet it."—
Page 95.

oot ——

" v the Kditor of the Mechawies Magasine.

Sir,—The Froperﬁes of the num-
ber9are not of such infinite service to
the man of figures, as J. Key Pringle
states; yet, while those properties are
ven, their utility shouldat the same

e be pointed out. For example,
gince the sum of the digits or signi-
ficant figuresin the products is either
9 or a multiple of 9, if the numbers
of a fraction be either a 9 or a mul-
tiple of 9, they are divisille by 9,
which is shewing the use of the above

property.
' Example.
.. Reduce w5 to its lowest terms.

The sum of the digitsin 720 is 9, and
3 49 is 16; they ave, therefore,

,

' PROPERPINS.OF NUMEER NINE, °

b'gth d.i'vhibie by 9; conséquently,
2= )

9 times any multtilt)elicand ‘being 10
times minus once, same, and 99
times equal to 100 times, minus once,
the same, &¢. T'omultiply, therefore,
by any number of 9's, annexa cyg::
for each 9 in the multiplier,

" which subtract the multiplicand,

‘Ezample.

Multiply 8438 by 0999
;  then from 84390000
subtract 8438

84811568 product,

To find the prodact of any number
from 12 to 29, by 9 mentally.—The
units of the first product (as in the.
multiplication by any other number
33 well as 9) is the anits place of the
required product ,and the tens place is
thesum of the tens and hundreds, of the
required product, and as in this case,
isalways the hundreds place, the tens
must therefore be lessened by 1: thus,
0 times 19 = 171; for 9 times 9 == 81;

-that is, 1 for the unit's place, and 8

being the sum of the other two places,
1, 7, and 1, are therefore the digits of
the product, which may be found in
one-third of the time that the reader

will be employed in reading these
lines

The following is a curious property
9,

0 times 98765432 == 888688888 ;
and the division of 888888888, is
98765432, X

For the division by any mumber
of 9's see Russell's Philosophy of
Arithmetic, just published by Souter.

Note.—I have lately been endea-
vouring to find easy methods for re-
ducing fractions to their lowest terms
by inspection, and have met with lit-
tl% or no difficulty in kmowing whe-
ther the numbers of a fraction be

. divisible by 2, 3, 4, 5, 6, 8,9, 10,

11, and other higher numbers: yet
I cannot tell how the terms of a frac-

tion are to be in;pected for their di-

vision by 7. If any of your arith-
metical readers will assist me in this,
I shall feel obliged.

I am, Sir,

< Your's respectfully,
&“‘v
Aptil 35ih, 1826,



EXPERIMBENTE IN' BLECTRICITY.

CALCULATING BOY.

. Mr. Editor,—~In No. 137, page
898, of your interesting miscellany,
mention is made of another calcu-
lating boy, who is about to exhibit
his powers before the public. With
r;:reet to the first specimen of his
skill, with which you have favoured
us, I suspect an answer to another
question has been given: the truc
answer will be found to be 455520.

: A SuBSCRIBER.

omepaiiiienn—
ON SOUNDS.

In answer to Philobotanicus, No.
188, lpage 855, I believe it to be an
established opinion, that sound is
conveyed through the air in undula-
tions, similar to those produced b
the falling of a stone into water, wit
this exception, that in water the un-
dulations move on a plain surface;
whereas in the air they move in a
spherical form. Concluding, then,

at in the day-time innumerable
undulations take place, the passage
of one undulatiqn must be consider-
ably.retarded by the undulations of
other sounds. In the night-time,
when the greater portion of noises
have ceased, sound is conveyed to a
far greater distance; partly owin
to the undulatians being less retard-
ed ‘by otber undulativns; in t,
because the mtmosphere is coldeny
which is much more favourable to the
transmission of sound ; and partly,
because there is a greater degree of
moisture in the air, which moisture
acts as a very goodconductor. Frank-
lin states, that at a distance of two
‘miles he heard the sound produced
by striking two stones under water.

I am, &c.

 On—— R —

OF AGE..

Every living thing has its begin-
ning and ending, and undergoes in-
‘numerable changes, Thus we see
that infancy is'weak and feeble; but
youth is comely, flourishing, and
luxuriant. Manhood is plump, strong,
and full of stature; but old age

droops, becomes weak, languid, and
dry, the sad presages of upgrowhilg
dissolution. Plants are subjected te
the same vicissitudes, and go through
the same stages. In their infant, or
very useful state, they are small and
weak, destitute of flowers and fruit;
when more advanced, they wanton
in béautiful and sbininf colours, be.
ing the most agreeable, and, as it
were, in the joyous spring of life ; in
summer, being then more plump, firm,
and strong, but less splendid, they
bear fruit: in autumn, or old age,
they droop, grow dry, and wither,
returning to dust from whence they
came. The ivy, in its firat or tender
state, has spear-shaped leaves, and
bears neither flowers nor fruit. This
is that variety, which Bauhine calls
Hedera humi ripens, « Ivy creeping
on the ground.” The same plant,
when more advanced, bears fine lobed
leaves, climbs on trees and walls,
and is barren. This variety, Bauhine -
calls Hedera- major sterilis, the
¢¢ Greater barren ivy.” In the next,
or more mature -state, it sends forth
three-lobed leaves, and, leaving its
props and supporters, it rises byits
own strength, aud puts on the aps
arance of a pretty tall tree, being
oaded with flowers and fruit. This
is the Hedera arborea, or ¢ Free
ivy." But when old, it puts forth
egg-shaped leaves, without lobes,
This is the Hedera poetica, or
¢« Poet's ivy.” . Daily experience
abundantly shows, that all plants un-
dergo a variety of changes., From
the seed spring up tender shoots;
which at first resemble small shrubs ;
these, by degrees, acquire a firm
trunk, aod bear flowers and fruit;
after this, the branches flag, and are
covered, as well as the trunk, with
moss ; first one branch decaying and
then another, till the whole tree
moulders away, and the place theveof
kooweth it no more, . .
LINN,
5 et M
EXPERIMENTS IN ELECTRICITY."

.Sim,—In the course of pursuing
some experiments in Electricity,
lately, I wanted to communicate to .
a friend at a distance the results,
and the exact degree of electricity
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which my machine was capable of

exciting ; juatat this time a thought

struck me;- which, if it would effect

no other end, would at least this. I

;‘viill describe as briefly as I can my
ea.

If a wrire rod be exactly balanced
on an - upright dpillar. with a brass
ball atdeach end, and one end of the
rod be graduated, a weight being at-
tached to that end, and regulated at
different distances, Lou may ascertain
the exact weight which your electri-
cal influence is capable of over-
coming, in raising the ball of the
graduated end, by approximating it

. to within the influence of the ball of
the conductor. .

If you should think the above
worth insertion in your excellent
Publication,

You will oblige, Sir, ,
Your obedient servant,
Awcus,

S ——
AGRICULTURAL QUERIES,

Sir,—Not agreeing with your
Correspondent Agricola, in ;our
188d Number, on the propriety of
using Machines in Agriculture, I
take the liberty of asking, through
the medium of your Miscellany, the
following questions :— '

Would it not be possible to draw
our plouﬁ‘lu by steam-engines ?

‘And where 1s Mr. Michael Barry's
machine for digging potatoes to be
seen at work ? ’

In your 116th Number, Mr, Ogle
has very disinterestedly presented
the public with the plan of a reaping-
machine. Would he, or the Messrs.
Brown mentioned by him, deliver a
machine competent to do the work
he has stated, under this provieo,
that the price be paid on the mnachine
being approved ?

- As I am desirous of receiving an-
swers to these inquiries, I send you
privately my address, ’

: I'am, Sir, your's, &c.

B A Farueg,
Cardif, '

.AGRICULTURAL QUERIES, &¢. .

ON DRESSING POTATOES.

Where these useful roots are boil-
ed for the purpose of feeding swine,
or other animals, they shoulg be put
into bags or sacks, leaving rovin for
them to swell, and when sufficiently
boiled, the sacks should be taken oat
and left to drain, for the water be-
comes so strongly impregnated by the
poisonous properties of the roots, as
to be highly detrimental to animals
in general. This will account for
the disappointment of those persons,
who feed their pigs with potatoes
mashed with the water in which they
have been boiled. When dl:repmd
agreeably to the above direction,
?otatoes become a most beneficial
food for pigs, but they are by far less
nutritious in the raw state, for the
poisonous qualities. not being drawn
out by boiling, it counteracts the
benefit of the farinaceous qualities
of the root,

- et —

‘TO CORRESPONDENTS.

)

X.Y.Z. is informed that we know
nothing of the Subscription for the
Bradford Weavers. We refer him to
the Committee of the Trades’ News-

paper.

- Communications have been received
fcom—J. Senhouse=T.C. E.—T. W, =
W. C. of Winchester—R. L.—E. C.—
A Mechanic—T. C.—and an Old Sub-
scriber. The whole of which shall
meet with due attention.

—

List of Patents in our next.

Several important articles ate in pre-
pargtion for future Numbers, and we
assure our Correspondents, that by the
continuance ‘of theif favours we shall
be stimulated to new and increased ex-
ertion.

]

Communications (post paid) to be addreased
to the Editor, at the Publishers’, KNIGHT
and LACKEY, 85, P. ter Row, Lond

Printed by D, Sidney, Northumbetland Street,
Strand, ’
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¢ The particularaim of the individual is Aappiness or well-being—a result of the development
or improvement of his faculties. The general aim of the species, which is at the same time the
sim of the sciences, of inventions, and of every man who aspires to real, solid glory, founded on
the happiness of his fellow-creatures, is the meli ion of the h condition upon earth.”

STEELES COMMUNICATING DIVING BELL.
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‘Tuowas STERLE, M.. A. of Mag-.

dalen College, Cambridge, Esq.

has obtained a patent for his In-

déntion of certain Improvements

-#n the Construction of Diving

Bells, or Apparatus for Diving

under Water. -

THess improvements consist in
combining, what the patentee callsa
bell of observation, with the ordinary
working bell ; and in- cuunecting
with this latter an air chamber above
the surfhce of the water, by which
means a communication is formed,
that enables the persons above and
below, to converse together, so as to
give and receive orders for shifting
the situation of the bell, tv lower the

.grappling-tackle, draw up goods, &c.
-The engraving represents a sec-
tion of the improved bell, the part
* marked a, is theordinary bell, openat
bottom, in which the workmen act,
" subject to the pressure of the con-
_deased air, as usual, when the bell
Is under water; 4, is a close com-
partinent ur bell of ubservation, with
glaxs windows, which has a commu-
nication with the atmosphere above,
by two pipes, ¢ and d.

Before the bell is lowered, the di-
rector of the work passes through
the man hole, g, into the bell of ob-
servation, &, and having closed the
man hole air-tight, the bell is allowed
-to descend, by means of the slinging
chain, with the director in the com-
partment, b, and the workmen in the
open bell, a. When the bell has
reached the bottom, the workmen
will be subject to the inconvenience
of the pressure of the condensed air
inthe working bell, @, but in the close
compartment, b, the director will be
enabled to move about in a common
atmosphere, communicated through
the pipes, ¢, and d, from above.

The director looking out through
the windows placed in the sides, the
top aund the botton of the bell of ob-
servation, seeing the situation of ar-
ticles lying near the bell, writes
upon a slate or other tablet, and
holding it up at the window which
looks into the working bell, instructs
the workmen how to proceed ; or if
any communication is required to be
made with the persons above,” he
speaks hrough ome of the pipes,

< THR COMMUNICATING DIVING BRLL. -

Shonld it be found necessary to give.
instructions at any length to the
workmen, a paper may be ,
through the tube £, in the side nf the
compartment b, by opening the inner.
cock, and then closing it, when
workmen opening the outer cock,
takes the paper out of the tube, and.
cloges the cack again, If it should be
found necessary. for the purpose of
refreshing the air or ventilating the
close chamber, &, the cock, g, may
be opened, and a supply of air taken
from the open bell, which is restored
by the forcing pump above, through
the pipe, h. A small aperture, {, is
made through the lower part of the
compartment, b, to be furnished with
an air-tight sleeve, for the observer
o pnt his arm through, if necesiary,
n case one of the workmen shol

find it necessary to quit the bell, and
proceed some distance under water,
to gain access to some part of a
wreck, which is at a small distance
from the bell, such, for instance, as
to enter .one of the port houles of &
ship, he must be furnished with &
water-tight hood, enclosing his head ;
and for the purpose of respiration,
this hood must have an air-piT,
forming a cemmunication with the
interior of the working bell: such a
contrivance is, however, nut claimed

‘as new. The improvement therefure

proposed, is to adopt a second pigc
to the houd, communicating with the
chamber of observation, b, 80 as to
allow the workmen to converse with
the director, and thereby facilitate
the business,. the pipes being fur-
nmished with suitable stdp cocks.

The upper part of the figura re-
K:esentl an improvement propused to

adapted to an ordinary working
diving bell; a, is the ordinary bell,
A, is the pipe through which cop-
densed air is to be pumped; ¢, are
the chains by which the hell is slung
and lowered into the water from a
vesgeeil above. To this bell is at-
tac a~pipe, kK, commynjcatin
with an aa-tight chamber, un thi
deck of the vessel, or any other cep-
venient place above the watel.cTn
this chamber a person is placed, who

_will, of course, suffer under the same

ressure of condensed air that thase
in the bell are subject to; but
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advantage to those in the bell will
be, sinit they aré enabled to converse
through the pipe trith the person
aboveé 3 who, from Nis aisuation, can
communicate imstrviction to sueh per-
sotis‘as sre tiear him, 'This cham-
ber, ‘'has another air-tight ehamber,

comected ‘with it, imto- which ths.

on may get through.s man
ole, aid having closed the man hole,
:r' ay t: rﬁmder the chamber, ctii‘l.l
r-tight, he may then open t
. dther chamber, and pass sut.
The patentee proposes, as an ade
dition'tv the last described nppor;:::‘,'

[

———

‘mates
lan to
re dis-
ibeing
he ait
ad air-

~

water, at any depth whatéver; at
avhich a diving bell cak be worked) :
withvut being subjected to endure, -
oven- for a moment, the pressure of”
a&iv in a séate of condensation, and at
the same time holding coustant cone
versation with the .persons above, |
The construction of Mr. Steele’s
putent héad-plece, is another appli-
cation of his principle, for the pur-
Ppose, not only of desachiug men from
the bell, dut of enabling them to
work within the eommon diving bell,
(filled, of courss, with condensed air)
at depths muok greater than can be
endured at present. :

- We are informed, that a bell hag ~

been just made by Mr. Penn, of
Blackheath-hill, in which, it is said;
Mr. 8. intends to make & descent in
# short fime. -

An itistriment has béen in nse for

nade the purpose of viewing objects under

"

tog in
en se-
for the
ymm-
adder,
nd the

s viwmeo v oW H1ENE 10t0 the
port loles of vessels, or other inae~
ebnsible parts, for the purpose of
‘exantining between the decks of a
wreck, the patentse proposes to con«
struét. an optical instrument con<
tiected with the diving bell, which
thall enable him, by'means of a con-
eave reflector and lenses, to throw s
ftrong light ffom a lamp in any ob«
Rque direction: This is not claimed
toder the present patent, and is
tiot, therefore, particularlydescribed.

In addition 6 what is above stated,
4 corrdspondent has suggested the
following. Tite bell is

1st. Fat more safe—for instead of
- depending, as before, upon a systern

df signald, by strokes of a hammer, -

thete is mow mvented, not one mode
"wlone of holding conversation with
% perton above water, but esen a
“spéond. -
‘- #ndly. Far more effective—Asb
e construction of Mr. Steele's hell,
e belt work can be carried on under
thieinhtiedidteinspection of the diréct-
hgenslneer hifself, who cannowte-
itikin for' an' indefinite time under

water ; but Mr.'S. by an application
of optical principles, has shown thé
construction of an instrument, rot
only for viewing them, bus for their
stronger illumination, : :
As 2 subordinate. improvement,
Mr. Steele, whe has had practieal
experience, recommends the addition
of » rim of hemp, or some other tough
material, round the bettom of the
bell, to diminish the effect of impact,
en rotky bottoms, in ground swells,
&c. when' pre&:ring for blasting,
quarrying, &c¢. &c.- .
This, the ifiventor ¢ hopes may
become a very powerful instrument
in carrgins'on submariné operations,
a8 it affords a theory, which he vén
tures to predict, will in time be re~
duced to practice, of a mode of send~
ing down from the deck tothe bottom

of the sea, by the same means by .

which they ascend from the deck to

the mast head.” <

R ———
0

ON THE MAGNETISM OF IRON ARI™
SING FROM IT8 ROTATION.

(Concluded from p. 147, No. 150,)

My first object was to find what
points on the plate must coincide
with she limb, in order that the plate,
when itq centre: was on the meri-

_dian, should cause no -deviation in

u2

v
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the meedie; and it was in my at-
tempts. to gffect this, which at first

i\ght. appears sufficiently easy, that
discovered . the leading feature in
the phenomena which I am about
to describe,

¢ Qeneral Description of the Phe-
““momena arising fromthe Rotation
> of an Iron Plate,

¢ In order to find the points which
[ bave mentiuned, I adjustéd the in-
strument so that the plane of the
fixed limh was exactly in the mag-
netic meridian, and then brought the
other limb into the same plane : the
ceotre of the plate was then on the
magnetic meridian, and its plane
perpendicular to that plane, as repre-
sented in fig. 1, in the title page of
our last number. I now made the
{lnte revolve in its own plane about
he axis B A, and noted very care-
fully its effect on the needle. In
doing this I found that if I placed
the plate pn the arm, so that a cer-
tain puint, ¢, for, instance, coincided
with the plage of the limb, the de-
viation was different when the same
Ppuiat, by the revolu}ion of the plate,
quincided with the limb again. As
it appeared by this that the revolu-
tion of the plate had an effect upon
the ueedle, independent of the par-
tial magnetism of qu:ticular points,
Y, considered that if the plate were
made to revolve the contrary way,
the deviation ought to be on the op-
posite side, and this I found to be
the case. I will illustrate this by
the observations made when I first
poticed the effect. The plate was
divided at every 30° of its circum-
ference (fig. 2.)

bﬁlnes drawn through the centre,
and being placed on the arm, sothat
Q' coincided with the upper part .of
the limb, the north eud of the needie
pointed 10’ east ; but whent this puint
again coingided with the limb, ey
the upper edge of the plase revolving
from west to east, the needle pointed
80’ east: making the plate revolve
the contrary way, that is, its upper
edge from cast to west, when 0" cos
incided with the limb, the north end
of the needle pointed 28’ west: so
that there was a difference of 58,
when every puint of the plate had the
same position with respect to the
needle, according .as the plate was
brought into that position by revoly-
ing from west to east, or from cesé
to west. As this appeared extraor~
dinary, I made repeated observations
at the time to ascertain that the effect
was independent of any accidental
circumstances, and found that the
results always accorded with - the
first, the ditference caused- by the
rotation of the plate being however
greater or less according to the pusi~
tion of the plate. - '

« Having fully satisfied . mysclf
that, in whatever manner the rota-
tion of the plate might cause this
difference, such was really the effect,
I next eudeavoured to ascertain the
pature and degree of the difference,
according to the different sitnatious
of the centre of the plate. For this
purpose I made a great variety of
experiments, of which I shall not
however here give the details, asd
afterwards repeate. them in a more
convenient manner, and with greater
precision ; . but shall merely :poing
out the nature of them in general,
and the conclusions which 1 at the
time drew from them. The instrue
ment being adjusted, and the arm
fixed so that the centre of the plata
was in the position which I required,
I made the plate revolve so that its
upper edge moved frum west to east,
and noted the greatest and least de-
viation of the north end of the needte §
I then made the curresponding ob-
servations when the plate revolved
in the contrary direction ; a mean of
the differences between the twe
greatest and betwcen the two least
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Caree e
I:considered as the effect produced
on tke needle by the rotation of the
piate in' opposite directions. -Res
pemting' these in- a variety of posis
tiensy | found that when the centre
ofi whe plate -was in 'the magnetic
ineridian, 'its. plane deing always a
to the sphére circumseribed
sheut the cemtro' of: the heedle, the
deviation of the needle eaused by the
betative of the plate in ite plane, was
the greatest when the centre of, the
pinte was in the equator, and that it
deeremsed: from there towards' the
poles,’ wheve it was nothing ;* that
when its centre was on the equator,
this deviation was the greatest when
the centre of the plate was-on the
meridian, or in lungitude 90°, and
decreased to nothing ini the east and
wedt points; or when the longitude
of: the plate was 0° or 180°; and
that whenthe centre of the plate was
in the secondary beth to the equator
aod meridian, the rotation of the
phate, - whatever might be its lati-
tade, cdused no deviation of the nee-
dle. In these experiments, the plate
which [ made use of was a circular
ons, 1788 inches in diameter, and
‘099 inch in thickness, weighi
112 0z. The further I had pursu
this inquiry, the more I wad disposed
to atsritiute the effects 1 have men-
tioned to a general magnetic actipn,
arising in a peculiar manner from
the rotation of the iron; and my

next éxperiments were with a view -

df - ascertaining how far this idea was
correct. Ag similar results might
not be obtained with any other plate,
- ['next nade use of a plyt'lte 12-18 in-
ches in diametér and *075 inch in
thickness, weighing 88:75 oz. and
with it obtained results precisely of
the same nature, though counsidera-
bly less in quantity. Another objec-

,® I should here mention, that, from
the nature of my instrument, I could not
make observations at the north pele;
Lut as the results, as far as 1 could ob-
serve, were of the same nature on this
side of the equator as on the south side,
1 tliink 1 am warranted in crmcludinf,
that at the north pole the results would
Ikewise be of the same nature as at the
sopth pole.

AN FEN IS 8
tion whith oecurred to'ihe whs tHix-:
that the iron being etidently #li llt
polarized in particular- puints, th
effect tight "be muppesed ‘to’ Ari
from an impulse given to-the needl

4ha  antinn af ¢ --- -

e

€ pre prougnt t. . . -
the tnstrument, it ought to settle in
the same direction,. whether that
int were brought into-this position
y revolving from east to west or
from west to east; but this, except
in the cases I have mentioned, where
the rotation produced no deviation,
was not found to take place. In
order whelly to obviate this objee-
tion, in all ‘my future experiments,
after any point had been brought to
the limb of the instrument, I agi-
tated the ueedle, and let it settle be-
dore I noted the deviation.
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-~ RBPRACTIVE POWER OF GASES,

- The following table of the refrac-
tive power of gases, at the same
tamperature, and under the same
pressure, that of air being taken as
unity, is from a memoir by M. Du-
long, inserted in the dunales de
Chimie, xxxi. 154.
. - Botrastive Power. Density.

Alr 1 1
Oxygen 11984 1028
Hydrogen 0470 0685
Asote 1020 0976
Chlorine . 2638 2470
Qxide of Azote 1710 1-537
Nitraus gas 1030 1039
Muriatic acid 1-537  1'854
Oxide of Carbén 11157 0978
Carbonic acid 1-523  1-5%4
Cyanogen 2182  1'818
efiant gas 303 0980
QGasg from stagnant -
«water, Carburet- 1504 0559
-ted Hydrogen N
Muriatic ether 8730  228%
Hydrocyanic acid  1.58t 0944
Ammonia 1-309 0591
Phosgene gas 3985 8443
Sulphuretted Hy-
.drogen 2187 11178
Sulphurous acid 320 A7
Sulphuric ether  §197  2:580
Sulphuret of Carbon §:110 2644
Proto-phosphuretted ,
_Hydrogen . #682 1258
'I:he vapours of muriatic ether,

sulphuric ether, and sulphuret of
earhon, were taken at a degree of
density, two or three times less than
that corresponding to the maximum
relative to each obaervation, The
numbem contained in the preceding
table are, therefore, comparable with
those of permanent gases. In taking
these same vapours at their maxiinum
' of density, their fefractivé powers

were found to be as follow :

Muriatic ether 387

Sulphuret of Carbon 5:198

-Sulphuric ether 5200
" -It results, from the researches,
that the capacitics of bodies for
heat, and their refractive powers, do
not belong, as has been supPosed. to
the same order of causes. The capa-
tities have an evident relation to the

BORING FOR WATER,

of them. No simpls retio ewlth
between refractive powers of
elementary and of compound subs
stances, even when these proporties
are observed in circinstances where
the molecular action can be mest
readily compared, and where the
form and arrangement of the parti
cles cannot exert any influence. -
The varintioms in the velocities of
lght passing through the diffevens
gases, considered at the same tems
perature and pressare, appears to
depend uann the peculiar eleotris
state of the molecules of each kisd
of matter. Reasoning on'the theory
of undulations, which seems to ac-
cord best with these new ideas, the
velocity of light is more powerfully
diminished, according as the mels.
cules are more strongly positive.
R ——
BORING FOR WATRR.
Sir,—In answer to J. B., n No.
144, I wish to state, that Mr. ‘Thos.
Clark, of Waggon Lane, Totten-
ham, Middlesex, is the person to
whom { allided in No. 180...
_ Mr. John Goode, of Cambridge,
advertised on the wrapper of the
* Labourer's Friend,” for June,
1822, his prices for boring to be as
follow :— *
The first 10 feet, 4d. per foot
The second 10 feet, 8d. per foot
The third 10 feet, 1s. 4d. por foot
And 8o on proportionably for 300
feet, ahove whicg the labour was to
be charged by the day. An extra
rice was to be paid for stoney earth;
and the boring through rocks and
quicksands was to be estimated by
the day.
. About three yeara-ago, I spent
some time in examining the excellent
anaratus, by which Mr. Harry Self,
of Kingston, Surrey, perforated
different strata of earth on the
ground of the Duchess of Buccleugh,
at Richmond-hill. Some time after-
ward, I received a note, stating that,
after boring to the de‘)th of 253 feet,
# supply of most excellent water was
obtained, yie!ding 13 gallons per
minute, and rising, aa in a fountain,
84 fesd above the surface of the earth.
I canned conclude without expres-

masses of the molecules ; the vefrae. .sing-to you the high gratification I

ive powers appear to be independent

have " derived. from observing the



WATCHMARER’S SNAIL. k4

communioation of {i M. N.,thou
Hydrodynamics, and trust a8
that gentleman -will continue to fa-
vour us with further papers on the
wbject. By so doing, perhaps many
other of your inteulﬁ‘ent correspon-
deats may be induced to give your
rendess accounts of such simple con-
trivances, &c. as haye come under
their consideration ; and which can-
aosfail, imthe end, to give to hydro-
sinties and hydraulics that importance
which they deserve. Indeed, I feel con<
fident that, if this subject were pro-
El!{“discussed in_the Mechanics'

ine, landholders, graziers, far- .

mers, and others, would procure good
water on théir estates, by boring or
other means ; and that we should no
more read im the mewspapers, of
mills on small rivulets being stopped
for want of water ; or of farmers and
poor people being compelled to go
great distances to procure it, at a
time when they should be busily em-

ed in the fields.
oy A1 am, &c. T. W.

To the Editorof the Mechanics® Magazina.
Ix pursuit of a mechanical vbject,
it became necessary for me to form,

what, I-believe, watchmakers call a
snail ; and in the absence of books,
and practical men, for infornntior &
to the best or true mode of forming
it, I adgpted the following : — :

I drew from’ one centre, nine cir
cles, the circumferences of which
were at equal distances from each
other. I then divided these circles
by eight radii, at equal diatances from
each other, and proceéded to draw the
snail from the circumference to the
centre, as in the diagram annexed
In, however, passing from the radirid
at which I commenced, to the next
radius in succession, I had onlj my
eye for a guide in the formation of
the grade, from one circle to anvther,
To have gone to very minute divie
sions, by increasing the number of
circles and radii, would have been
only an approximation to trath, and
not the triue mode. Whetherthis figure
is composed of an infinite number -of
segments of different circles, or what
its character really is, perhaps sume
of your numerpus correspondents will
have-the kindncss to declare, as well
as to state the mathematical mode of
formping it, - Iam, &c. )

. . INDICATOR,
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ON SPECIFIC GRAVITY.
(PERESETRAN AN I G A LN
By Roser Hare, M. D, Profes-
L worof' Chemistry inthe Univer-
haoiv sity of Pennsylvania,

Ao 0

+~A elear conception of Specific Gra-
¥ity, is necessary to a comprchen-
divn of ' the language of the most
useful sciences and arts. It may be
dofined, the ratio of the weight of a
body, to its bulk.

On the means of ascertaining Spa-
cific Gravities.

The object of all the processes for
this purpose, is, either to ascertain
the weight of known bulk, or the
bulk of known weight. When mas-
ses_are reduced to the same bulk,
it is only necessary to weigh them,
When they are’reduced to the same
weight, it is only necessary to mea-
sure them. If water were among a
number of substances reduced to the
same bulk,tcnd weighed, and its weight

i

assumed am unit, the numbers
found, would be the same as those
‘mow in use-to express specific gravi-
ties. The gravity of water has been
assumed as’the standard, because
thig fluid may almost always be had, ~
sufficiently pure } and it is generally
easy to ascertrin the weight of a
quantity of it, equal, in bulk, to any
otber hody. )

“In_order to obtain the specific
therefore, we have.
only fo divide “its .weight, by the
weight of a quantity of water equal
to it in bulk. .

he weight of a quantity of water,
equal to the body in bulk, is equal to
the resistance which the b

en-
cdunters in sinking in water. Hence,
if we can ascertain, in weight, what

is pecessary to overcome the resist-
ance which a body encounters in
sinking in water, and divide, by this
weiﬁht, thus ascertained, the weight
of the body, we shall have its speclfic

vity. :
gren 5\e case of abody which will
sink of itself, the resistance to its
sinking, is what it loses of its weight,
when weighed in water. ‘

A the case of a body which will
not sink of, itself, the resistance to-
its sinking, is its weight' added to

¢

‘
ON SPECIFIC GRAVITY.
e e

the weight which, must he used $o

make its sink, fan

zperimental Demonstration, thdt
. the resistance which a body én-
counters,’ in n'nkt'ng“f)tvo q'
Auid, is fust equivalent'to the
weight of ‘a portion o fﬁg'ﬁﬁfd,
equalling the Body in ulk. "y
- This proposition may'be experi-
mentally demonstrated, iy means. of
the apparatus, represented by,.the
following figure, B

!

The cylinder, represented as sur-
rounded by the water of the vase, (V).
is made to fit the cavity of the oyline
der wuspended over it so exactly,
as that it enters the cylinder with .
difliculty, on account of the inaluded
air, which can only he made to. pass -
by it slowly, It must; therefore,.be |
evident, that the cavity of the Hedlowr .
cylinder, is just equal'in bulk to the.-
solid cylinder, which so exactly: fits
i, . T

Both cylinders, (suspended as seen
in the plate) being counterpoisedacs’
curately upon a scale beam ; letn
vessel of water be placed in the sj-
tuation of the vase, in the drawing. . .
It must be evident, that them
ponderancy must be destro

A ed, since
the solid cylinder will be

Joped.up .
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“¥he~ Water: " T ‘witer be' now
into the hollow cylinder, it

:'is

4

e e - AV s A

" 'The weight requi

w e @ yuantity o !
liquid, commensurate with the ca-
vivy; which would be prodnced, sup-
plzng"tht liquid, frozen about the
selld “maes, split open so as to re-
mote it, and the fragments put to-
géther agmin: and the cavity also
thoe vrented, must obvious] {e ex-
uﬂ|y| equal’ to the bulk of the body.
Iofolows) that the resistance which
amyibedy' encounters in sinking,
n'# fluid, is equivalent to the
weight ofa quantity of the fluid, in
bulk equal to the body.
as 2 ot o -
0, gcerigin the Specific Gravity'
- of-n body heavier tlm;uﬁﬁ’ater.ty
* 1tet fire body be the glass stopple,
re%le‘nentcd in the succeeding figure.
. Pirét counterpoise the stopple by
mernk of a écale beam and weights, .
sulperidifng“it by & fine metallic wire,

e —epyeev 2
-]

R DL X

Place under the stopple, & vessel of
pure water, and lower the beamywo
that, if the atopple were wut.resisted
by the water, it wauld- be immersed
in that fluid. Add-just as much
weight, as will counteract: the/ re-
sistance which the water opposes to
the immersion of the stupple, and
renders the beam again horizontal.
Divide the weight by which the stwp-
ple had been previously countere
poised, by the weight thus employed
to sink it. The quotient will' be the
specific gravity.

" Rationala.

stopple, is equal it
bulk of water whicl
places. Of course,
general rule, it is
see how often this w
ed in the weight ¢
ascertain the specific

To ascertain the Specific Gravit ‘
a body ll'ghterI;ha'f Water. vof

Let a smnll glass funnel be sus<
pended from a scale beam, and coun~’
terpoised so asto be juatbelow the sur-
face of some water in a vase, as in
the following diagram. *

If, while thus situated, a b
lighter than water, a smalt cork for
instance, be thrown up’ under' the
funnel, the equilibrium will be sub-
verted. Ascertain how much weight
will counteract the buwoynngy of the
cork, add this to its weight and di-
vide its weight by the sum—the quu-
tient is the answer.
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. Rdionqle.
The force with” which the cork

rises against the funnel, is equal to

the difference between its weight

and the weight of ‘the balk of water
- which it displaces. Of course. as-

.certaining' she force with which it

rises, by using just weight enough.
to counteract it, -and adding this

weight, so ascertained, to that of the

cork. we have the weight of a bulk of
water, equal to the bulk of the cork.

By this, dividing the weight of the

cork, agreeably to the general rule,

the specific gravity of the cork will

‘be found. - .

-To ascertain the Specific Gravit
of aLiq:I:id.ﬁ y
Let the ’stopﬂlo be counterpoised,
exactl‘v] as in the last experment,
only that it i¥ unnecessary to take
any account of the counterpoising
weight. . .
aving, in like manner, ascer-
tained how. much weight will sink it
in the liquid, divide this by the
weight required to sink it in water,
as above. The quotient will be the
specific. gravity sought.
Rationale.

It has been proved, that the re-
sistance to the sinking of a body in
any fluid, is precisely equal to the
weight of a bulk of the fluid, equal
to the bulk of the body. Ascer-
taining the resistance to the immer-
sion of the same body in different
fluids, is, therefore, the same as as-
certaining the weights of bulkas of
those fluids, equal to the body, and,

of course, to ench other. Andifong
of the liquids he water, the weight of
this, divided by thé weight of the
others, gives their specific gravities,
If the stopple be go proportioned,
as to lose just 1000 grains, by'ime
mersion in water, division 1s unnes
cessary, as the, weight of the liquid
will be obtained in grains, which avp
thousandths by the premises. = A
‘metallic mass, of the same weight ag
the stopple exacfly, may be employ~
ed as its counterpoise. -
In these experiments, the liquid
should be as near 60° of Fahren«
heit's Thermormeter as possible. -

" e —

ON THE FABRICATION OF PUZZO-
LANA, HYDRAULIC CEMBNTS, &c.

The following experiments have
been made, and the conclusions’
drawn, by M. le Générale Freussart ;
they are of considerable importance

in their relation to the durability,

not merely of edifices constructed in
the water, but to the improvement of
ordinary wmortar.

An alum clay is cbtained at Strase
burg of a dark colour, but which,
heated, passes, by various shades of
blue, to a white colouyr :ngortions of
this earth, of the size and form of a
brick, were heated in an alum-fupe
nace in contact with, air, whilst
other similar portious were heated in
a lime-furnace, in which the access
of air was diminished by covering the
top of the furnace, so that no more
should pass than was required for
combustion ; this was repeated se~
veral times, and portions being taken
from the two furpaces, which, by
their colour, appeared to have un.

.dergone equal calcination, mortars

were made with them, one_part of
good common lime, and two parts of
the pulverized clays being used. On
examination, it was found, that the
mortar specimens containing the
clay calcined in the alum-furnnes,
hardened in the space of two or three .
days, and, after a year's immersion in
water, supported weights from 108
to 263 killogrammes before they
broke, whilst the others required 30
dayshefore they were hard, and breke

N
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with weights from 20 to 25 killo-
. Some of them were soft

eren. after a year's .immersion in -

water..

. -A.clay from Holzheim, near Stras-
; which contains no lime, but
iron, was formed into two
icks, two hundredths of lime hav.
jng beeu introduced into one of them;
they were calcined in a lime-kiln,
,vi& ‘as little access of air as possi-
ble. A large Hessian crucible was
pierced at the bottom, and then di-
vided, internally into two chambers,
by am upright slate full of holes:
into one chamber was put pure Hol-
sheim clay in ?ieces ; into the other,
pieces of the clay mixed with two per
cent of lime : the crucible was placed
on the bars of & reverberatory fur-
nace, 80 as to obtain a strong currént
of air through it and about the clay,
and was then heated. In six hours,
it appeared by the colaur, that the
“crucible-elay was equally calcined
with.that from the lime-kiln ; finally,
these four specimens were powdered,
and being mixed with half their
weight of common'lime, was made
to mortar, and then put into water.
The specimen containing the clay
heated in the lime-kiln, required 30
days hefore it hardened ; that con-
Salning the clay, withtwo per cent of
lime, heated in the lime-kiln, har-
dened in 17 days; that containing
the unmixed clay from the crucible,
hardened in five days ; and ghat mixed
withtwo per cent of lime from the cru-

cible, hardened in three days.

From these experiments it is con-
cluded, that the air exetts great in-
fluence in the calcination of clay,
and M. Freussart considers the ef-
fect as exclugively produced on the
alumina, In consequence of this

. opamion, he calcined alumine in a
. cyrrent of air, and another porti -1 in
& lime-kiln, and then mixed tuem

. with lime made from white marble; -

.. the first hardened mnch quicker than
. thelatter ; and it was observed, also,
. that the alumine calcined in the air,
.diasolved more rapidly in sulphuric
Acid, thaa that from the lime-kiln,
Freussart even concludes, that,
.atia high temperature, the alumine’
~imvglag.absorbs axygen, and that itis
this change which rendoers it more

competent to combine with lime in
the humid way. '

In consequence of these experi-
ments and views, it is proposed that
wheu the artificial puzzolanas are to
be made, smooth clays, containing a
little lime, should be takes, made

into bricks, and calcined with free ad-

mission of air. Before undertaking
large operations, it will be well to
heat small portions, for different
periods of time, in a reverberatory
furnace, for the purpose of asoertain-
ing the most advantageous degree of
calcination. The method o trial,
is to reduce these clays to fine pow-
der, and to make them into mortars,
with half their bulk, or rather less,
of common lime; these mortars are

to be put into glasses, and after hav- .

ing assumed a degree of consistenve,
by ten or twelve hours’ exposure to
the air, are to be immersed in water.
If, at the end.of three or four days,
the mortars be so hard as not to ve-
ceive an impression' whon strongly
pressed by the thumb, as will be the
oase with puzzolanas or natural ter-
ras, it is a prouf that & geod artifi-
eial puzzolana has been formed.

- It may be observed, that in the

preparation of mortar to be exposed -

P

to air, expensive cewments are fre- -

quently used, which are of no advan-
tage. Experience has ghewn, that
all those cements which have not the
gropcrty of making comwmon Jime
arden, under water, produce no
other éffects in mortars exposed to
the air, than so much sand ; -whilst
those which make common lime
harden readily under water, produce

- excellent mortars in the air. -~ Before

they should be employed, therefore,
in such cases, they onght to be tried
as to their power of producing hy-
draulic cements.—~Ann. de Chim
xxxi. 243,

—— R ——
To the Editor of the Mechanics’ Magasine.

Str,—In answer to a ‘¢ Constant
Supporter of the Mechanica’ Ma-
gnzine,” I have, since his inquiry,
made use of muriatic acid, for the
purpose mentioned by him. The ine
stant it was applied to the
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¢fi¢‘pafnt, which T think much harder,
and adlieres more closely to the glass
than the putty, blistered, and was
easily removed. The putty also was
- rendered so soft, that it was removed
by a sharp chisel or knife, and ad-
mitted of the glase being taken out.
: 1 am, &ec.
w.C.
Winchester. .
iR
ILLUMINATING APPARATUS.

For the purpose of rendering dis-
tant stations discernible by night,
during the- trigonometrical survey
which is now in progress, Lieutenant
Drummond has constracted an in-

strument in which a globule of quick’,

lime is exposed to the flame of al-
cohol, urged by oxygen gas in the
focus of a parabolic reflector. The
lime under this treatment, where the
experiment i3 made in the most per-
fect manner, emits a light eigﬁty-
three tines ap.intense as that given
out, by the brightest part of the Hume
of an Argand lamp; and this cou-
centrated and.reflected by the mirror,
has enabled the officers employed in
the survey, to connect very distant
stations in the night-time, in the
most satisfactory maaner,

ot —
COILED SPRING.
Sir,—Mny T inquire, through the
medium of the Mechanics' Magazine,

where T can get made, cheap and
well, a barrel containing a coiled

spring, similar to that which gives mo- -

tion im an eight-day clock ? The bar-
rel that 1 require, must be nearly a
footin diameter, and the spring much
stronger than that of a clock,

I am, Sir,

F.B.
Ot —
i

ON COMMON FIRE-PLACES,

* Stn.—Little progress har yet been
made in applying philosophical facts
to the improvement of dwelling
howses. I have heard of grates and
stuves contrived to admwit air, for the

ANCIENT VAsES.

support of combustion, near. to. the
fire, by a communication from. yiths
out the house, in erder..to avoidithé
common currents crossing . the rvom
from the doors and windows;' But P
cannot learn where suchi are to be
Furchased. I should be glad to Knbér

urther, what is the best’ mode of]

* getting rid of the foul &ir of an aparte,

ment, as fast as it is formed by the
respiration, &c. of the persons in it.;
Some vent near the top of the room-
§eems necessary. o :
Your's, &e. - ¢
. M. A. Comix.:
Mr. Corin is referred to No. 147,
where he will find a description of
fire-place, by Dr. Arnott. .

PRI

————

ANCIENT VASES, ' ‘
(Concluded from p. 155, No. 180.)
From certain marks to be observed in

the paintings and varnish of vases, it
may be inferred that the black paint has
not always been applied once only, but'
sometimea repeatedly. The first coat-*
ing 13 not alwayuccufatel{ covered by
the succeeding one; nor 1s it rare to
find different shades of colour in the
same vase. The parts of vases not cover-
ed by the black varnish very frequently
are of a red colour, which isdarker than
the peculiar colour of baked clay; and
has also a certain degree of lustre ;
properties which have probably been
produced by a single application ofa thia *
vamish. : :

In vases whose figures are of a black
colour, the outlines huve first been
drawn witha pencil. and the minor parts
of the figures then Hll-dup with paint;
a mode of painting which is plainfy dis-
cernible, for examrle, in some Loctian
vases.® In vases which have red figures
upon a black ground, a similar mode 'of
puinting is often observable. In them,
the outlines of the figuresare covered'
with diluted paint, and the flling up-of -
the black ground is then perfegted.+ n '
some vases, the ground-colour does not .
completely touch these outlines; in
some others, the ground-colour passes
over the outlines here and there ; some:
times connexions of the outlines Wre

® Rossi, First Leiter to M. Millingen.
Peint. Ant. p. Iv.  Jorio. loc. cit ; ..u/
4 Jovio, loc. cit.y p. 18.
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observed ;® defects which clearly show
te'modeof painting. "It may also be
setugnised. 'by the eircumstance, that
thtlack colour is: less intense in the
Panes where the outlines have after-
wards been covered by it than in the
ather pasts. ¢ .. According to the obser-
v'mqg of Meyer, a firat shading of the
Eén_‘mgq with a red pigment, is rarely

0.3 In some vases, it is obvious
t;?ﬂne outlines oftlie fizures have been

‘otit with some sharp instrument.
Iosténd of cat-lines, dotted ones some-
timies, ‘occur.§  Jorio has ohserved,
that, in some vases, it is evident that the
fizures have .been fivst painted naked,
and, pRerwands covered with the dra-
pery ;—a mode of painting which was
much in use even in the time of Ra-

In vases with red fizures nﬁon ablack
ground, the internal delineation of some
parts of the figures being of a deep co-

lour, have undoubtedly been made last, -

Afier the laying on of the black paint
has been executed, other colours have
sometimes been added to the paintings,
as has already been noticed above. All
the paintings of the ancient Grecian va-
3 bave been done with a very fine pen-
cil. - If the black varnish has, in reality,
been made in the manner above de-
scribed, the greatest quickness has been
requisite in applying it,according to the
esperiments described by me; and,
thecefore, the nicest address in the
warkman. A blunder committed, if it
could oot be covered over, was irrepa-
rable. Although a wonderful steadi-
ness and sureness of hand is manifest in
the paintings of vases, vet blemishes
produced by haste are uot unfrequently
seen,

mqre especially of the operations re-
quired, after the application of the
paint for finishing the paintings.

We have shiown above, that it is pro-
bable vases have not, after being first
coyered with a coating of varnish and
other. pigments. been again baked, like
oug madesn glazed earthen-ware. Con-
seqpaptly, no fyrther operations were
negessacy for finishing them. In somie
vages, hawever, engraved delineations
oceur,. which. penetrate through the
black varnish, and present the clay co-
louy, of the base ; in others, similar lines

*Rossi, loc. cit., p. vi. ‘

*Rossi, loe. cit., p. iv. y

3§ Hoeltiger's Vasengemalden, i. p. 58

§8a Mut. & Ant: mel dipioghre i
Vui,~ P30 B

We are, in the third place, to treat ‘

wX

are seen, which pass throygh the pige-
ments laid upon S: Blgck”;‘érnisl?, ;nwg
lay the Tatter bare. These ornaments,_
which are of rare oceurrence, could

only have been produced, after the pig-’
ments ha- been applied, by means of a"

sharp stile. ) o

In some vases, there: occur letters:
either painted or cut out with a sharp
instrument, which either exhibit the
name of the painter, or notify the object
of the painting. )

The painted letters have been done in
various ways.® 1. In the most ancient
vases they are black, upon a red ground.
2. In more recent ones, the ground on
which they are laid is sometimes white
or red ; or, 3, In the same manner as the
figures, they are circumscribed by a’
black ground, and have the colour of’
burntclay. The engraved letters upon .
some of the more ancient vases are-

found either in the redground, orin the:

black varnish.
‘ . "
STEAM WHEEL. . -

taal

S1r,—Will you permit me to ask!’
G. €. (page 133, vol.4,) who, I sup- "
pose, is an engine-maker, or a’
worker in ‘the trade, what he wifl’
charge for a small working miodel of
his' steam wheel ? May it be used’
with safety ? I do nut mean, may the -
model be ‘used with safety, but &
large wheel, when applied to ma-
chinery, and in full action? I think
such apparatus would be an excellent
addition to a lathe.’ '

I am, &c.,
n

To the Editor of the llech.n'la' Magasine.

Sir,—Some time since, I saw in.
your valuable magazine, a question
to the fullowing effect :—If n leaden
bullet be dropped from the mast-head,
when a ship is in full sa#, will it fall.
at the bottomn of the mast, or at the
stern of the vessel? . At first, one
would be disposed to say, that, as
the ahip is in full sail, the ball would
fall nearer to the stern than to the
mast ; this, however, is not the facts

It appears to. me, that the ballis. .

under the influence of two forces;

i)

* Joria, loc. cit., p. 16,

RSN
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the one perpeadicalar by the power
of. gravity; the other, horizontal,
from 'the agitation of the air by the
motion of the vessel ; and that it is
this latter force which directs the
bAll to the foot of the mast.

[ am, &e.
YV aLepico OPIFEX.

TBLBSCOPES.

Mr. Tully, of Islington, has con-
structed an Achrowatic Telescope,
the largest and most perfect yet
made in England. The object-glass
of the telescope is seven inches in
diameter. The glass was manu-
factured at Neufchatel, Switzerland,
and cost about 801. the grinding and
adjusting of it by Mr. Tully, are va-
Tued at 200. viz. for the compound ob-
ile‘ct glass alonte. The length of the

elescope is 12 feet ; it is mounted on
a temporary wooden case, and is sup-
ported ou a frame, moved by pulleys
and a screw; it is easily adjusted,
and is perfectly steady. The mag-
nifying powers rauge from 200 to
750 times ; but the great excellence
of the telesco‘re eongists more in
the superior distinctness aund bril-
. liancy with which objects are seen
through it, than in its magnifying
Fowers. With a power of 240, the

ight of Jupiter is almost more than
the eye can bear, but his satellites
appear as bright as Sirius, but with
a clear and steady light; and all the
belts and sputs upon the face of the
&l,nnet, are most distinctly defined.
ith a power of near 400, Saturn
:ﬂ)ears well defined, and is one of
most beautiful objects that can
well be conceived. The great advan-
tage which this telescope rposscssea
over reflecting telescopes of an equal
gize, is the greater degree of light by
which the delicate objects in the hea-
vens are rendered distinct and bril-
lant. England had the honour of disco-
vering the principalof the achromatic
telescope ; but eur artists have ever

had great difficulty in obtaining suit-

able glass for the purpose; and the
excise laws have hitherto prevented
Proper experiments being made at
out glass-houses. An establishment

. MBROANDILE SMPONIANGS OF SNAILS,

has been racently formed, io Sarrey,
for the manufacture. of ' glass fof
achromatic telescopes, under the fis
perintendence of men of science,.'ahﬁ
with permission to make. experi-
ments without the interference ,oﬁ the
excise. . T
' ) . ot
ot —" te

TOMPIAN THE MRCHANIST.

'

A discovery has lately been madé
of the chef d'@uvre of the celebrated
Tompian, which has been so loug
lost. It was made for ¢ the Society
for Philosophical ’l‘nns:ctioTnc," and
is a year - going clock. Tompi
was :{t work ongthis cloci‘whtnm
great plague broke out in London’;
and on the day he finished i, he
himself was attacked with the pese
tilence, of which he died. om-
pian was paid one hundred guiness
ere the clock was removed to.the
Society's honse, and there, in the
confusion of the momens, it was

laced in a lmuber-room, where: 3t
ay, without a case, exactly a eentary
and & half.

ctan
e —

1IRON STEAM VESSEL.

An Tron Steam Vessel, for navi-
%ating the river Savannah, between

olumbia and Northumberland, is
being built in New York. Ttis 60 fé2t
long, nine feet wide, and three feet
deep; its weight is five tons, and it
is suppdsed, that it will draw five
jnches of water, and one more for
every ton of freightage. The tosal
expense will not exceed 600i. com-
prising the steam-engine, whieh
weighs 4000 Ibs. The wood for ‘the
construction of the cabins und -the
deck, is 2600 lbs. weight, rnd 8460
{»uunds weight of irom is wsed 1ot
he carcase of the vessel. '

e ——

MERCANTILR IMPORTANCE OF,
: SNAILS. )

M. de M‘a.mm‘ states; tlt“ fhe



LIST OF PATRNTS POR NENW INVENTIONS.'

snivial export of snails, (Heliz po-
mitie) .f;]:m Ulm, by the Danube,
for the purpose of being used as fuod,
id the season of Lent, by the con<
vents of Austtia, amounted formerly,
fo ten millions of these animals.
They were fattened.in the gardensin
the neighbourhood. This species of
snail is not the only one which has
been used as food ; for, befure the
revolation in France, they exported
large quantities of the Helix Aspersa,
flom the const of Aunis and Sain-
, in barrels for the Antilles.
This species of commerce is now
mach diminished, though they aré
still semetimes sent to the Antilles.
and Senegal. The consumption of
soails is still very considerable in the
departments of Charente Inferieure
and Gironde. The consumption in the
isle de Rbé alone, is estimated in
value at 25,000 francs ; and at Mar-
seilles the commerce in these ani-
mals is considerable. The specigs
eaten are Helix Rhodostoma, H. As-
ersa, and H. Vermiculata. In
pain, in Italy, in Turkey, and the
vant, the use of snails as food is
. common. Itis only in Britain that
the Roman conquerors have failed to
Teave a taste for a luxury, which was
80 much used by the higher classes in
ancient Rome. .
e ——
. WOODEN BUILDINGS PRESERVED
, FROM FIRE.

Professér Fucks has proposed to
effect this desirable object, by an
anti-combugtiblé composition, thus

10 parts potass ur soda
15 parts flinty sand
melted together, with one part of
cbarcogl.  This mass, being dis-
solved in water, applied alone, or with
a further portion of earthy matter.is
mid to rénder wood perfectly fire-
noof. This process wight, probably,
advantageously adopted in wooden
buildings, or where much wood is
used by the builder. .
—
PAPER CLOCKS.

Amteng the ourious inventions of
French imgenuity, clocks made of
paper claim at preseut no small share

. g publie attention. The invention
“18 saldt'to e-a great fmprovement on

e

metallic machinery, the: timoe
pieces being light, portable, cheap,

_simple in their movements, and ne+ -

ver requiring “oil. The price is
about fifty franmcs, and they will
run about thirty hours without winde
ing up.

S —

INQUIRY, ,

Can any of your Correspondents
inform me, how solid articles, such as
ink-stands, counters, &c. can he made
of rice, like those broughtfrom India?
These are heavy and smooth, but
not so hard as many common stones.

' R ——
LIST OF PATENTS FOR NEW
INVENTIONS.,

To Daniel Dunn, of King’s Row,
Pentonville, in 'the parish of St. James,
Clerkenwell, in the county of Middle-
sex, manulacturer of essence of coﬂ'eg
and spices; for an improvement or
improvements upon the Screw-Press,
used in pressing of Paper, Books, To-
bacco, or Bale Goods; and in the ex-
pressing of Oil, Extracts, or Tipctmu 5.
and for various other purposes, in whish

Teat pressure is required. - Dated May
8, 1826.—~To be specified in’ aix
months,

To Thomas Hughes, of Newbury, in
the county of Berks, miller; for im-~

ovements in the method of restoring

oul or smytty Wheat, and rendering
the same fit for use, Dated May $3,
1826.—Iu six months. o

To Tliomas Molineaux, of Stoke St.
Mary, in the county of éomerlel, gen-
tleman; for an improvement in ma-
chinery for spinning and twisting Silk
and Wool; and for roving, spinning,
and twisting Flax, Hemp, Cotton, and
other fibrous substances. Dated May
283, 1826.~In six months.

‘o Thomas Parrant Birt, of the
Strand, in the county of Middlesex,
coachmaker ; for certain improvements
on, or additions to, Wheel Carriages.
Dated May 28, 1826.—In two months.

To John Patker, of Knightsbridge,
in the county of Middlesex, iron and
wire feuce manufacturer; for certain
improvements on, or additions to, Park
orother Gates. Dated May 28, 1826.—
In six months.

To Dominique Pierre Deurbroucq, of
Leicester Square, in the county of Mid+
dlesex, Esq.; who, in consequence of
a communication made to him, by a
person residing abroad, is in possession
of an apparatus adapted to cool Wort
or Must, previous to its being set {0 -
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undergo the process of Fermentation;
and alsd for the purpose of condensing
the Steam arising from 8tills, during
the process of distillation. Dated May
28, 1826.—In six months.

To William. Henry Gibbs, of Castle
Court, Lawrence Lane, London, ware-
housemrn, and Abraham Dixon, of
Huddersfield, in the county of York,
manufacturer: for a new kind of Piece
Goods, formed by a combination of
threads, of two or more colours; the
manner of combining aud displaying
such colours, in such piece goods, con-
stituting the novelty thereof. Dated
May 23, 1896.—In two months.

To Joseph Smith, of Tiverton, in the
county of Devon, lace manufacturer;
for an improvement on the Stocking-
Frame; and an improved method of
making Stockings, and other goods
usually made on the Stocking-Frame.
Dated May 23, 1826.—In six months..

To John Loach, of Birmingham, in
the county of Warwick, brass-founder ;
for a self-acting Sash-Fastner, which
fastening is also applicable to other
purposes. Dated May 28, 1626.-=In
six mouths. . .

To Richard Slagg, of Kilnhurst Forge,
near Doncaster, in the county of Yoik,
steel manufacturer; for an improve-
ment in the manufacture of Springs,
chiefly applicable to Carriages. Dated
May 28, 1826.—In six months,

'o Louis Juseph Marie, Marquis de
Cambis, a native of France, but now
residing in leicester Square, in the
parish of St. Martin in the Fields,and
county of Middlesex; who, in con-
sequence of a communicalion made to
him, by a certain foreigner residing
abroad, is in possession of certain im-
provements in the construction of Ro-
tatory Steam-Engines, andtheapparatus
connected therewith. Dated May 23,
1828 —In six months.

To James Barlow Fernandez, of Nor-
folk Street, Strand, in the county of
Middlesex, gentleman; for certain im-

rovements in the construction of

linds or Shades, for Windows, or
other purposes. Dated May 26, 1826.
—In six months.
* To Robert Mickleham, of Furnival's
Inn, London, civil engineer, and archi-
tect ; for certain imp ovements in En
gines moved by the pressure, elasticity,
or expapsion of Steam, Gas, or Air;
by which a great saving in fuel will be
eflfected.” Dated June 6, 1826, —In two
months. P

To Henry Richard Fanshaw, of Addle
Street, in the city of London, sik em-

ANSWERS T0 CORRESPONDBNTS. i

bosser; for an improved Winding Ma-
chine. Dated June 18, 1826.—Ia six
months.

To John Ham, late of West Coker,
but now of Holton Strcet, Bristol, in
the county of Gloucester, vinegar maker;
for an improved process for promoting
the action of the Acetic Acid on Me-
tallic bodies. Dated June 18, 1826. —

In six months,

To Thomas John Knowlys, of Trinity
College, Oxford, Esq.; who, in tomn--
sequence of a communication made to
him by a certain foreigmer, residing
abroad, is in possession of a new mane-
facture of Uroamental Metal or Metals.
Dated June 13, 1826.—In six months.

i —
NOTICES
TO CORRESPONDENTS.

The profundity of knowledge evinced
by A. S. or rather ASS, is really as-
tonishing!!! Perhaps he will devote
some portion of his valuable time to an
elucidation.

—
"

Manx’s satire is well directed ; for
his good wishes he has our thanks;
we hope to hear from him again.

The motto from O. G. shall appear
in due course ; he is requested to con-
tinue his favours,

A communication from “ A Yomrk-
sHIRE Farugr” shall appear in our
rext; asalso shall several other com-
munications, which have been unavoid-
ably postponed. v

Communications have been received
from F. E.F. Arxinson—R. B.—W,
H. J.—G. B.-0. S.—and 1. W, B~
the whole of which shall meet with
due attention.

e

Communications (post pﬁd) to be addressed
to the Editor, at the Pablishers’, KNIGHT

and LACKY, 88, P Row, Lond
Printed by D. Sidney, Northumbsriand Street,
Strand. .
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¢ The vulgar have always regarded new,

ordinary upu-ﬂty. as mere speculations and wild theories. Whatever is good, useful, and of

gemsral sppli

» w3 at first new, and above the comprehension of the multitude, and was,

B0 doiabt, deemed impossible, before it was discovered and practised.” ¢ Men,” says Bacun,

‘“ do mot_appear to know their own stock and abilities,

their fpenlties lass than they are.”

but fancy their possessions greater, and
(AnT'or EnPLOYING TIMB, 1822.)

ROTARY STEAM ENGINE.

Mpr. Ep1Tor, ‘
The :pinion of - any of "your en-
lighténed correspondents on the an-
nexed figures I shall esteem a favour.
Fig. 1is a sketch of arotary steam-
ine.  The letter A represents a
bucket-wheel, similar to that used
when water is the motive power, but
of :a very fine pitch, say 2} inches.
The depth of the bucket may be
made one inch, its thickness 4 of an
incl; theé ‘thickmess of the shroudin
one inch, and the diameter and widtﬁ
VOL. VI

of the wheel acconling to the power
required. In order to obtain great
truth, the wheel should be turned an

both sides the shrouding, and also on

[Price 3d.

. i
bold, and grave conceptions, which were above the

the periphery. This wheel is to be-

inclosed in a case of metal, B B,
which is cast whole with the excep-
tion of the pieces which cover the
openings, to admit of the insertion of
the wheel, &c. at the top and bot-
tom, and the stuffing-box. 'The
bottom of, the case is flanched round,
N



178

and is packed and merewed down
upon the bottom air-tight, and js
filled with water for injection.

The wheel being bored and screw-
tapped, the axis is putintoitthrough
the stuffing-box, C, and when seated
is stayed in its place by a split-key
wedge, The gudgeon on this end of
the axis works in a seat inside the
case. DD D are flanches on both
sides the case, each projecting in-
wards about four inches. The ease
being so much wider than the wheel,

. the curve of the flanch rises about ‘the steam-box.

onie } of an inch above the inner air«
cle of the shrouding of the wheel.
E is a steam-box. The hottom or

The openin{l across the wheel, at
G G, are packed with soft metal
nicely fitted into the spaces, the
length correnimnding with the width
of the wheel: the under side of
the Kncking is fitted with great truth
to the periphery of the wheel, and
the whole is kept steady by screws
through the flanch above. Agninst
the shrouding of the wheel, steam-
box, and the ends of the'aforesaid me-
tal packing, platted gaskin and loose
hemp wonld answer the required pur-

oge, and might be kept in its place

y serews through the side caps, which

"ROTARY 4TBAM ENGINE,

open part is nicely adjusted to the
periphery of the wheel, the outaide
of the box forming a true factag with
the outside of the shrouding of the
wheel. D D, two side flanches on
the steam-box, dprojecting ontwards
four inches, and forming a true fas
cing with the outside of the wheel
case. ‘The flanches on the other two.
sides of the steam-hox extend for-
ward to the cap flanches on the to
gf the ease,-at hF. “hdi ;resm
own steam-tight, which supporty
£ The shmd!:‘g :
the wheel moves through a niche in
;hle lower part of the ¢ap flanch, at

=)

must be put on after the manner of
steam-tight joints. These joints being:
put well together, nostexm can escape
outside ; the inside of the packing-
box might be filled with oil. :

The pump piston rod works throngh
astuffing-box at H, having on each
gide the box ahalf vircle valve. At

L is a rod connected with the beama

of the pump piston ; upon which i
fixed two catohes, K K, which alter-
nately strike the two levers upon the
twotoothed wheels, PP, and these take
into the small pinion M, which piniom
moves & cock within the pipe thag



LISUTENANT DRUNMOND'S GBODSNIOAL INSTRUMENTS. o

ciangets (he wheel case and pump-
harvel with each other. The plunger
heing . mow at the bottom, ready to
asnend, the catch, K, takes up
the lever, which closes the cock,
apd the foul air contained in the top
of the barrel is driven through the
valves before the water. When the
piston begins to desceud, the bottom
catch strikes the lever on the lower
tooth wheel, and opens the cock to
admit a fresh portion of air from the
case, which is again driven through
the valves at every stroke the plunger
maken, .

Quers, Will not the same power
be obtained with shallow buckets as
with deep ones, and produce a great
saving of steam ?

. 2, is @ Conspiring Power
Engine, which is the same as the
Rotary Engine already deseribed,
except in some few particulars. First,
within this case there are two metal
wheels, ::lfm!geom of which work
in seats inside the case, save the shaft
mking,throuvf‘h the staffing bex, C.
A 88 and TT, are two toothed
wheels and pinions, nniting the pow-
er of both wheels, leaving only one
stuffing bo:;:ﬁké;g in ol: el'.l.i Aht E
is a pentro to the e
of both wheels, which is g:nn!;cterg
with the wheel case, and packed in
the same manner as the other engine.

The dotted lines and figures 1, £, 8, .

&o. ';'f artitions cast in 6!10 l;‘ottom

t e pentrough. On the top
gfu;hno parri:ions, gm each side, is a
flanch or rabbet, for the two shut-
tles or slide valves, at NN, to work
is, which are moved by screws
through the ends of the boxes P P.
At Q is & gas burner.

The two wheels are each six feet in
diameter and five feet in width, turn-
ed to great truth, so that they touch
each other at their periphery, e. The

mp the same as the other engine.

e pentrough, five feet square and
12 feet deep, is filled with water, oil,
or quicksilver, and a vacuum is form-
:fd in the wheel-case bybthe burx:il::g
or by steam, or by any other
knoz::meth{;d. y ey ot

Quere. With this additional

vﬁﬁtof the atmosphere, will this
¢ be abls to move'? If it should
go will the pump or pumps agnin

supply 'the h .and also
serva ths vacuum already formed
I feel confident that the double
wheel would act well with steam,
with & nice adjusted packing at Z,
Jjustbelow where the wheels' periphery
touoh each other, The packing might
easily be kept in-order, to prevent
any steam escaping betwixt the
wheels, otherwise tgm through the
buckets. I am also of opinion that
the packing could be easily and ef
fectually managed, and take up as
little power as in a steam cylinder.
I am, Sir,

‘Your humble Servaut,

- A YorrsHIRE MiLLER,
June, 1826.

o —

LIEUT. DRUMMOND'S GRODERSICAL
, INSTRUMBNTS,

- In our last number, we briefl
noticed the improvements whic
lieut. l’)rmnmomip has effected in ge-

- odesical operations. In the ‘sa er
Q=

which he read before the Roy:
ciety, on May 4th, two methods
are described, by which geodesical
eperations may be facilitated to &
very considem{ﬂe extent,—the one
applioable by day, the other by nith.
he first, which consists in employ-
ing the reflection of the sun from a
plane ' mirror, as a point of obser-
vation, was first suggested by Pro-
fessor Gauss; and thé result of the
first trials made in the survey of
Hanover, proved very successful,
Recourse was had to this method on
some occasions that occurred in the
trigonometrical survey of England,
where, from peculiar locat circum-
stances, much difficulty was expe-
ri:]nced in discerning the usual sig-
nals.

Even as a temporary expedien
and under a rude ';'orml:yviz.ptbat (:}
placing tin plates at the station to be
observed, in such manner, that the
sun’s reflection should be thrown to-
wards the observer at a particular
time, the most essential service was
derived from its use ; and the con-
sequence was, the invention of a
more perfect instrument, of which a
description is given, accompanied
by a drawing. .

The second méthod consists in the

N2
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"exhijbition of a very brilliant light at.

night. At the commencement of the
survey of England, General Roy had
recourse, on several occasions, and
especially in carrying his triangles
across the channel, to the uxe of
Bengal and white lights; for these,
parabolic reflectors illumined by ar-
gand lamps was afterwards substi-
tuted as more convenient ; but from
want of power they appear, in turn,
- to have gradually fallen into disuse.
With a view to remedy this defect,
a series of experiments was under-
~ taken by Mr. Drummond, the result
of which was, the production of a
very intense light, varying between
60 nnd 90 times that of the brightest
part of the flame of an argand lamp.
This brilliant light is obtained
from a small ball of lime, about
three-eighths of an inch diameter,
placed in the focus of the refiector,
and exposed to a very intense heat,
b{umeans of 'a simple apparatus, of
which he has given drawings, with a
description. A jet of oxyfen ias,
directed through the flame of alcohol,
is employed as the source of heat.
Zircopia, magnesia, and oxide of
zinc, were also tried ; but the light
emanating from them, was much in-
ferior to that from lime. Besides be-
ing easily procured, the lime admits
oficing turned in the lathe, so that
any number of the small focal balls
‘may be readily obtained, uniform in
tize, and perfect in figure. The che-
mical agency of this light is remark-
able, causing the combination of
chlorine and ivdrogen, and blacken-
.ing chloride of silver. Its application
to the very important purpuse of
illunfinating light-houses 18 sug-
gested ; especially in those stations
where the lights are the first that are
made by vessels arriving from distant
voyages.
oth the methods now described,
for accelerating geodesical ovpera-
tions, were resorted,to, with much
success, during the last season in
Ireland ; and on one occasion, where
every attempt to discern a distant
station had failed, the observations
were effected by their ineans, the
heliastat being seen during the day,
when the outline of the hill ceased to
be visible,  and"the light at aight

COLOUR OF TRINEET.GOLD.

being seen witl:x‘;ﬂle'h!::rkéd gye,' and
appeating much brighter and larger,
a}:,‘:lene dl;s‘tlnce of 66 miles, than
rarabolic reflector, of equal sise, il-
uminated by .an lamp, and:
placed neatly in the same directiom, -
as an object of reference, at the dis-
tance of fifteen miles.

e —

COLOUR OR TRINKET GOLD.

CuripiTy and ignorance ‘have
often issued in commerce, under dif-
ferent names, a multitude of more dr
less noxious substances, to which:
extraordinary properties have been
attached ; and the credulous people;
having no suspicion of the dangerous
qualities which these substances
often pussess, in a very high degree,
and according to which, they exert a
specific agency, are frequently ex-
posed to the most serious accidents.
Secret preparations of this ‘kind,’
cannot be too well made known, now
can too much publicity be given to
their composition, and the analysis
that may bemade of them ; the knew-
ledge of the results of which, be -
8o eminently useful to society. - The-
powder which the trinket manufaos
turers of Paris used to apply foe.
the purpose of colouring gold, was
composed of marine salt, nitrate of
potash, and alum; but, for some
time back, another substance has
been vended, the composition of
which is different. This powder is
of a dirty white colour, having a
tinge of red, its taste is salt, and lalre
that of common sea-salt, but it leaves
a disagreeable metalic tuste in the:
mouth, and it sensibly detracts moie-
ture from the air. Its analysis has
furnished the following resultss—
Twenty grammes of it have yielded:
of pure white oxide of arsenic 2136

alum, with a base of potash 4190

marine salt 38:560

oxide of iron and argil o118
——— ,
grammes 20

If this powder be really used for .
colouring gold, as I have been as-

sured, the oxide of arsenie, I should-
think, can have no effect i that way, «

Mw J. Lo C“m“o . ‘
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Nots by - M. D' Areet.~d have
sevoral times had oocasion to examine
the aaline composition known under
thename of calour, which is employed
bg.thertoymen for giving to trinket
gold, thedeautiful yellow colour of fine
gold, - The following is the result
of my analysis in round numbers:—

saltpetre 40

alum 25
sea-salt 35
100

1 was not aware that any change
had been made in the composition of
this mixture. . If the ' powder ex-
amined by M. Casaseca, be now used
for colouring gold, it can only have
been adupted of. late, and since fa-
shion has introduced the taste, and
rendered necessary the employment
of yarionsly coloured alloys of gold
with silver, copper, iron, antimony,

. and platina. . Casaseca’'s obser-
vations appear to me, to be very im-
pertaat, and, without doubt, induce
autherities to adopt measures of ad-
ministration for obliging the persons
wbo prepare, vend, or employ the
new tomposition in question, to em-
ploy all the necessary precautions
against the danger, arising from the
use of a mixture containing so much
oxide of arsenic. Annales de Chemie.
R —

NEW, EPFECTIVE, BIMPLE, AND
CHEAP LIFE-PRESERVER, OR CORK
NECK COLLAR.

THe invention of this most simple
means of sustaining the human body
in water, was introduced to the pub-
licin the following letter, inserted in
the Liverpool Mercury.

I have for many years past paid
considerable attention to various in-
ventioas, which, under the name of
Life-preservers, have been from time
to time recommended to the notice
and adoption of the public ; and have
often regretted, that none of the me-
theds which 1 have yet seen, or of
which I have met with any descrip-
tion, completely answers the pur-
puses for which it was intended. 1If
the tus has succeeded in ef-
fectually supporting the body in the
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water, it has often proved unweildy,
or-tedious in-its application, liahle to
get out of order, or to be spoiled by -
accidents, which are very likely to
arise where life-preservers are re-
quired. Independent of these defects,
which more or less attach to all the
life-preservers hitherto invented, [
have found, not one of them which
does not impede the progress throngh
the water, a circumstance of great
consequence, when the person who'
resorts to them is a swimmer.’

I have at length succeeded in pro-
ducing a life-preserver, which com-
bines, in an eminent degree, all the
requisites which I have enumerated,
It supports the body in the water in
the most convenient position—leaves
the arms of the wearer perfectly at
liberty—is not able to get out of order
—may be adjusted ina few seconds ;
nor does it in the least impede the
progress of a swimmer who wears it,
It may also be used, on an emergency,
without taking off any part of the
clothes ; as it will sustain a man with
his ordinary dress, watch, and the
contents of his pocket. Lastly, it
is so cheap, and so easily obtained, -
that it (the materials of which it is
formed) may be purchased for a few
shillings, unless a silk covering, or
some other unnecesssary appendage
beadopted ; and any person can make
his own preserver, although it would,
certainly, be better and more expe-
ditiously done by a corkcutter. -

1 am aware that many persons wiil
be apt.to think I have ﬁromised too
much ; but if they will have the pa-
tience to peruse the whole of this
letter, I feel confident that they will
alter their opinion.

It was not until Tuesday last, that
I made my first experiment with the
new Collar, for so F mean to call it.
The trial succeeded beyond my most
sanguine expectations, and the short
experience I have since had of its
utility, warrants me, at this short
notice, in saying all that I have ad-
vanced in its favour ;—nor do I he-
sitate to add, that if the unfortunate

assengers of the Alert packet had

een furnished with this simple ap-
paratus, not one of them would have ,
perished. This reflection has such’
weight with me, that I have taken
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this method of making the invention

. (if so simple a thought deserves the
name) as generally known as pos-
sible ; and I hope that the editors of
-newepapers will deem the suggestion
of sufficient importance to deserve
their notice.

Before 1 desoribe the Swimming
Collar, I shall briefly revert to the
defects of some of the lifespreservers
now in use. The common switiming
corks used by boys, as they are ge-
nerally worn, are dangerous j<—they
are apt to shift ; and persons wear-

~ ing them have been drowned by the
tonnecting rope getting rvund the
waist, or under the knees, which has

brought the head under ‘water, in-,

stead of keeping it above it. They

aro also very ill adapted for teaching -

.the wearer to swim, or enablirg those

o “7 "> make theit wa
ththe water. ‘This
1 the manner in

fixed under the -

brings thé broad
f the edge of the

to the water,
érvers, the prine
. €4 s weswn uépends upon the
buoyancy of air, confined in water-
tight canisters of thin metal, or in
water-ﬁroof canvas or linen bags,
while they are liable to the defects of
the common arm-corks, are, at the
seme time, still less to be dépended
“upon ; the puncture even of a pin
will réender them éntirely useless.*
They aleo materially retard the
swimmer, as they greatly augthent
“the superficial surface to” be moved
through the water, and, of course, in
the same degree,” increase the re-
sistance. Itis also very often difficult
fur the wearer of this kind of ap-
patatus to preserve his proper posi-
tion in the water; he is apt to roll
about ; nor has he the free use of his
arms, which, as regards himself, and
others whom he may be desirous of
essisting, is & matter of the first con-

* On Saturday last, a young gen-
tleman, had on, 1n the floating bath,
one of the air-blown preservers, the
air from which escaped while he was

wcrouinﬁlthe bath ; and if he had not
n:auEht old of a rope he would have
sunk. :

eniu LIPFR-PRISBRVENK, Ol OCORR NRORX COLDLAR.

sequence, Lifevpreservers of this
desoription, generally speaking, re.
quire also too much timein adjusting ;
and, Iastly, they are perishable, and
sgb flear, as not to be generallyaoces-
dible.

I shall now proteed to describe the
very simple apparatus which s is-the
object of the present letter to recom-
mend. :

Fyg. 1

Fg. 1is a collar of the thiekest
cotk-wood, varying in diaineter ac-
cording to the quantum of buoyancy
required. A cirular hole is cut out
i‘ust sufficiently large to admit the

ead. The four white dots are four
holes, made in the collar, for the
bandages to pass through. These
bandages, which may be of very
strong tape or cord, must be phssed
over the shoulder behind, thent ander
the arm-pits, and tied in a bow in
front.—As the most approved mode
of fastening the collar is not yet as-

- eertained, I shall pass over that im-

matertal eircumstance until a few
more trials shall have determined the

oint. 'The collar, with which the

st random_ experiment was made,
is nineteen inches in diameter, two
inches thiek in the thickest part, the
central hole nine inches in dlameter,
and the whole weighs only two
pounds and three quarters. = This
collar ¢npported me without any ex-
ertion on my Part, and with my arms
entirely eut of the whter. A ‘Young
gentleman also hung upon e n the
water, and the collar sustained us

, both without motion on our parts, éi-

ther of the hands or feet ; and T have
not a doubt that a collar of similar
thickness, and of two feet diameter,
would keep afloat three persons,

A person may-swim nearly as well
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With the simple apparatus as without
RS norits at all improbable, as
1he mi%m of the dody being neu.
eralizbd by the buoyaney of the cork,
~¢the whole exertion of the arms is
-'applitd to propelling the swimmer
forwatds. It is ulso a very great
~adimntage of shis collar, that it en-
- ables the wearer to lie on his backin
:«he waser, and thus shift his position,
which, if he were gubject to long
hnmnersion, would be of ‘great conse-
quence, :
Since thls figure was engraved, it
occurred to me, that the central hole
for the head is too large ; it ought
to have been oval instead of round,
as the head, measured from ear to
ear, is considerably narrower than it
is from the point of the chin to the
back of the head. Of course the ap-
perture will vary with the dimensions
of the wearer ; but if it be requisite
to make it nine inches one way, pro-
bably seven or sévén and a half
inches in diameter the other way will
be sufficient.

. Fig. 2 describes another mode of
éonstructing the oork collar,’the only
advantage of which fs, that it oo-
cuples less space in carrying, as the
cirenlur piete is cut into two semi-
circles, the one folding over the other
‘when pot used. e oollar with
which I tried this mode does not

. w4igh mote than a pound and a half,
and its diameter, when closed, does
niot exceed 7 inches. It is formed,
as may be seen by the Above rketch,
of two parts, A and B, which are
fixed toigother by hinges of leather,
or saddle girthing, firmly attached

. to eseh semicircle by strong waxed

When this kind of collar i8

useéd, the open patt is slipped round
the neck, and the two semicirculat
pieces are ¢losed By means of the
two tapes, which are tied it a bow
in front. When not used, the piece
A is folded back upon the piece B}
and in that mode of packing it, the
apparatus is about 14 inches long, 7
broad, and 14 in thickness,

The reason why so small a quati~
tity of cork, when applied in the form
of a collar, will support any man,
must be obvious on a little reflection.
The human body being specifically
lighter than water, all men would

float if they could havig t¥le requi‘sit.e

+.2 Ssuperiority wanicm, L -
this simple collar of cork possesses
over every other more complicated
or expensive life-presérter.*

® The arms and head of & man,
upon an average, exceed in weight
one-tenth of the whole body, The
head being necessarily out of water,
the swimmer has to make some exer-.
tion to support its weight; but when
the hands and arms are also raised
eut of the water, as is often the case
with persons in fear of drowning, the
weight of the hands and arms, gmd-
dition to that of the head, necessarily
precipitates the whole bedy down-
wards ; and in the act of descending,
water is swallowed, which renders
the body less specifically light, until,
by repeatedly taking in the water, it
becomes heavier than an equal bulk
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If I have protracted this letter to
amuch greater length that I antici-
pated, the importance of the subject
must plead my excuse. I shall not
: fn;l to apprize, your readers of there-
sult of the further experiments I in-
tend to make, or which others may
make. The principle of the superi-
ority ‘of this mode of applying cork
being once established, there will, no
doubt, he a great variety of modes of
putting the principle into practice.
The more. the better. If I had had
no more exalted object in view than
mere personal emolument, I might
have secured this simple apparatus to
myself, by patent ; but I prefer tak-
+ ing this public method of preventing
any person from monopolizing an in-
vention, which cannot be rendered too
cheap, or of too %eneral application.

Before I conclude I shall further
- observe, that any man who can swim,
apd who is provided with this kind of
collar, may with confidence, because
without any risk, enter the water to
rescuc a fellow.creature who is in
danger of drowning ; and I will only
add, that these Collars will effectu-
ally support ecither man or woman
with their ordinary. wearing appa-
rels nor is it a trifling recommen-
dation, that ladies may very readily
learn to swim with these collars, even
with their ordinary bathing dregses.
on, . Your's, &c. .
T . EGERTON SMITH.
Liverpool Mercury office.
) .o e —

ON SPECIFIC GRAVITY.

(Concluded from p. 170, No. 151.)

On the application of the sliding
rod measurement, in Hydrometry.

There is, in my opinion, no mode
of measuring fluids, heretofore con-
trived, so accurate and convenient,
as that which I have employed in
my Eudiometers. T allude to the
contrivance of a rod, or piston, sli-
ding through a collar of leathers into
a tabe, and expelling from it-any
contained fluid, in quantities mea-
sured by degrees markRed upon the
rod; and perused, with additional
accuracy, by means of a vernier.

of the fluid,
more,

and sinks to rise no

ON SPECIFIC GRAVITY,

- One of the. most advantageons ap-
plications of the mechanism alluded
to, is, in ascertaining:specific gravi~
tiex, in the case either of liquids.er
solids. T'o assay liquids which ane
not corrosive, I have employed twrn .
instrumeats like that ropresemted.in:
the following figure, severally gra..
duated to 100 degrees, and furnished
with a vernier, by which thoge den:
grees may be divided into_tenths, and
each scale made equivalent to 1000

arts. ST
P Co F"‘n‘l T
o

-

In order to avoid circumlocution,
I shall, to the instrument here repre-
sented, give the name of Chyometer
from the Greek, chwo, to pour, and
meter, measure.

Suppusing two such instruments
to be filled, to the extent of the gra~

uation, one with pure water, the .
other with any spirituous liquid,
lighter than water, whose gravity is
to be found ; let 1000 parts of “the
liquid be excluded into one scale of
a beam, and then exclude into the
other scale as much water as will
balance it. Inspecting the gradua-
$ion of the Chyometer, from. which
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the water has been expelled, the
numbers observed, will be the an-
swer sought. . For, supposing 1000
mensures of alecohol were placed in
owd scale, i 800- measures of water
cowterbalance it, the alcohol must
be'to the water, in weight, as 820 to
1000 ; which is all that is requisite
tbbe known: since it is self-evident,
that when ani two masses are made
eQaal in weight, their gravities must
" be inversely as their bulks.
To ascertain the specific gravity of
a solid, by the Chyometer.

For this purpose, the body, whose
gravity is.in question, should be sus-
pended in the usual way, beneath
oue of the scales of a balance, and
its weight, in parts of water, at 60°
F. ascertained, by_measuring from
the Chyometer, inte the opposite
scale, a3 many parts as will balance
the body. Being thus equipoised,
and a vessel of pure water, at the
same temperature as that introduced
by the Chyometer, duly placed under
it; the number of parts of water,
competent exactly to cause it to be
merged in this fluid, will be the
weight of a quantity of water, equi-
valent in bulk to the body. Of
course, dividing, by the number thus
observed, the weight of the body, in
parts of water as previously found,_
the quotient will be the specific
gravity sought. .

This process ought to be easily
understood, since it differs from the
usual process only, in using measures
of water, instead of the , brass
weights, ordinarily employed.

s
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The - Chyometer enabled us to
make new wejghts, out of water, hr
each process. S
To ascertain the specific gravity of'
a corrosive fluid, by the Chyometer,

The process, described in the pre-
ceding page, is only applicable,
where the fluid is not of a nature to
act upon the sliding rod. By em-
ploying a body—a glass bulb for in-
stance—appended from a balance, as
in the usual process, we may use
water, measured by the Chyometer,.
in lieu of weights,

First, haviog counterbalanced the
body exactly, ascertain how many
parts of water will cause it to sink in
water ; next, how many parts will
cause it to sink in the liquid, whose
gravity is to be ascertained. The
number last found, being divided by
the first, the quotient is the specific
gravity sought. )

Supposing that the graduation be
made to correspond with the size of
the bulb, so that 1000 parts of pure
water will just sink the bulb in ano-
ther portion of the same fluid; the
process for any other liquid, will be,
simply to ascertain how many parts
of water will sink the globe in it.
The number observed, will be the
specific gravity ; so that recourse to
water, or to calculation, would be
unnecessary.

The rationale of this last men-
tioned process, is given, in the case
of ascertaining the gravity of li-
quids, by the glass stopple, weighing
1000 grains.

Fig.s.
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T find the 3pecific gavity of a
ineral, w’;'théfat ?alculat{m.
and without degrees.

The preceding figure represents a
balance employed in this process.
1t is, in two respects, more conve-
nient than a common balance. The
moveable welght on one of the arms, °
Yenders it easier to counterpoise
bodies of various weights ; and, the
adjustment of the index (I) by the
screw (S) to the beam, saves the
necessity of adjusting the beam to the
index; the accurate accomplishment
‘of which, by varying.the weights, is
usuplly a_chief part of the trouble
of weighing. .

One of the buckets, suspended
from the beam, is five times as far
from the fulcrum as the other.

A chyometer is employed in this

rocess, of which the following
ure, will convey a correct idea.
. Fig. 6.

The rod of this instrument is not
raduated, but is provided with a
gand, (B) which can be slipped along
the rod, and fastened at any part of
it by means of a screw.
Let a mineral be suspended from
the outer bucket, and rendered equi-
ponderant with the counter-weight,

tions.

ON SPROIFYG ORAVITY.

(W) by moving this further from, or
Aenrer to the fulerum, so that the
index point (I) may be exactly op-
posite the'point of the beam. Place
under the mineral a vessel of wuter,
and add as much of this fluid to the
bucket, by means of the chyometer,
as will cause the immersion df the
mineral. The band (B) whith is
made to slip upon the rod, should be
so fastened, by means of the screw,
as to mark the distance which the
rod has entered, in ex&elliug the
water, requisite to sink the mineral.
Having removed the vessél of water,
and the mineral, ascertain how many
times the same quantity of water,
which caused the immersion of ;the
mineral, must be ¢mployed to come
pensate its removal.

Adding to the humber, thus found,
one, for the water, (previously in-
troduced into the bucket, in order to
cause the immersion of the mineral)
we have its specific gravity; so far
as it may be expressed without frae-
en requisite, thése may
de discovered by means of the se-
cond bucket, which gives fiftha for
‘éach measureé of water; whieh, if
-added to the outer bucket, woald be
equivalent to & whole number. B
the eye, the distance is ensily so di-
vided, as to give half fifths, or tenths.
Or, the nearest bucket, being hung
one half nearer the fulerum, the
same meagsures will become teénths in
the latter, which would be units, ff
added to the outer bucket.

Rationale.

The portion of the rod, marked
off by the baud, was evidently found
competent, by its introduction into
the tube of ‘the chyometer, to ex-
clude from the orifice a weight of
water, adequate to counteract the
resistance encountered by the mine-
ral in sinking in water: consequent-
ly, agreeably to the general rule, to
ﬁ’:ld the specific gravity of the mine-
ral, we have only to find how often
this weight (of water) will go into
the weight of the mineral—or, what
is the same in effect, how often the
former must be taken, in order to
balance the latter. Indeed it must,
otherwise, be sufficiently evident,

that the mineral and the water being
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made equal in weight, their specific
vities must be inversely as thelr
. gl‘la. which are known by the pre-
mises,
The inner bucket may be dispens-
od with, and greater fractional ac~
curacy attained, by means of a sec«
tor, graduated intv 100 parts. It is
for this purpose that the sliding
band, and the ferrule at the but-end
of the tube, are severally farnished
with the points. The assistance of
a sector is especially applicable,
where fluids are in question, since
itis necessary tofind their differences
in thousandth parts.

To find the specific gravity of a
liquid, by theq:?ectoral OhyomiCr.
Let a glass bulb, (represented in
figure 5, under the buckets,) be sus-
pended from the outer bucket, and
counterpoised. Let the situation of
the beam be marked, by bringing the
s of the index opposite to it.
the tube of the chyometer be full

of ‘water, and the rod retracted, until
mped by an enlargement purpesely
e at its inner termination. Next
seturn it inta the tube, until as much
water is projected into the bucket, as
is just adequate to cause the immer«
sion of thebulb. Let the band be
fastened upon the rod, close to where
it entern the tube, 30 as to mark the
extent to which it may have entered.
The rod must in the next place, be
drawn ous from its tubse, to its first
position ; and the sector so opened,
s that the points may extend from
100degrees on one leg to 100 upon
the other. Leaving the sector thus
ared, place under the suspended

, a vessel containing an adequate
quantity of the fluid, whose gravity
is required, If the fluid be lighter
than water, in order to cause the
immersion of thé bulb in it, the rod
will mot have to enter so far, as at
first. This distance being marked,
by fixing the sliding cylinder, and the
rod withdrawn from the tube as far
as allowed by thé¢ stop, the number
on each leg of the sector, with
which the points will coincide, gives
the gravity of the fluid. Forcinias
much water into the bucket as had
been sufficient to sink the buld in
water, will not sink it in a heavier

Ay
liquid ; consequently, in the case of
such liquids, it will be necessary to
fill the chyometer a décond time, and-
force as much more water from it, as
may be sufficient to cause the immer.
sion of the bulb. The sliding band
being then fixed, and the points e«
garnted and applied to the sector, ag
efore, the number to which they
eéxtend must be added to the weight
of water = 100, for the specific gra-
vitg of the fluid in question.
mall differences are better found
by subtraction; as, for instance,
suppose the specific gravity of the
fluid were 101 ; after the'small addi-
tion of water made to the bucket,
beyond the 100 parts required for the
immnersion of the bulb {n water, (the
band being uunmoved,) the points
would extend from 99 on one leg, to
99 on the other. The difference be-
tween this number, and 100, is then
to be added to the weight of water;
80 that the specific gravity is found
to be 101. .

The angle made by the sectoral
lines in using the same bulb, and the
same rod, will always be the same.
Hence, a stay may be employed to
give the sector the requisite opening,

Indeed, were liquids alone in ques-

tion, an immoveable sectoral scale
would answer. Thus prepared, it
were unnecessary to have recaurse
to water, excepting in the first ad-
justment of the scale. The number
of parts reguired to merge the bulb
in any fluld, will reach (at once or
twice) the number or numbers, on
the sector, which give the required
gravitg'. ,
In this process, if greater accuracy
be desirable, it is only necessary to
employ a smaller rod or a larger
bulb. “Instead of effecting an Im.
mersion by one stroke of the rod, it
may be done by ten strokes, which
will make each division of the sector
indicate a thousandth of the bulk of
the bulb.

The followiug process is, however,
preferable, as the sector is made to
give the answer in thousandths,
without the delay of filling and emp-
tying the chyometer more than
once.

Let the distance on the rod of the
thyometer be ascertalned; which,
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when, introduced five times. succes-
sively, willexclude just water enough
. to overcome the resistance encoun-
tered by a globe, in sinking in that
fluid. Let the sector be opened, to
the distance so designated: let the
globe be partially counterpoised, so
as to float in any liquid heavier than
800. The ‘apparatus being thus
prepared, if the globe be placed in
a liquid, in which it floats, add as
much water, from the chyometer, to
the -scale, from which it hangs, as
will sink it—and, by means of the
points and the sector, hscertain the
value of the distance to which the
rod has been introduced. Addings
the numbers, thus found, to 800, the
sum will be the specific gravity of
the liquid.

For this process, the sector should
be divided into 200 parts, and, the
proper opening heing once duly as-

. certnined, should be preserved by
means of an arc, like that attached to
common beam compasses.

Tustead of a globe, a hydrometer,
surmounted with a cup, may be em-
ployed, either with a graduated, or
a eectoral, chyometer.,

Before taking leave of the reader,

* it may be proper to explain the use
of the square dish, which may be
seen to the left, under the beam,
(figure 5.) The arc of wire is for
the purpose of suspending the dish
to the hook, in place of the outer
bucket. When so suspended, filled
with water, and duly balanced, it
will be found soon to become sensibly
lighter, in cousequence of the eva-
poration of the water. By means
of the chyometer, it is easy to ascer-
-tain the different quantities eva-
porated, in similar times, at different
periods, and in different places ; so
that, guarding against the effect of
aérial currents, hydrometrical obser-
vations may be made with great ac-
curacy.

In lieu of having points attached
to the chyometer, as represented in
the figure, it may be as convenient
to have two small holes, for the in-
sertion of the points of a pair of
compasses, either of the common
kind, of the construction used by
clock makers, or that which is known
under the name of beam compasses,

RLLIPTIGAL, PIANO YORTH . . -

* The compasses may, be;used 4@
regulate the opening of the .atctow,
or to ascertain, by the aid of shap -
instrument, the comparative kalte.:
of the dixtances which the rod of the: .
chyometer has to be introdured intes.
its tube. IR TaN |
In order to convey an iden of the:
nature of the sector to. any.resder ..
who may be unatquainted with ity..-
I'trust it will be suflicignt topeintr.
out, that its construction is similax ;
to that of a}e ,lf:)ot.-n'ulel used b carn -
enters. e have only to suppose
guch a rule, covered with brass, and..
each leg graduated into 200 equal
parts, in order to have aun adequate
conception of the instrument em-
ployed by me. .
more particular- explanation of ,
the principle of the sector, may be

found in any Encyclopedia, or Die- -
tionary of Mathematics.
o —

VARNISH FOR ELECTRICAL RLBBON,

To the Editor of the Mochanics' Mugexins.

Sir,~—Your correspondent B. W. -
appears to labour under misappre-
hension in the idea he has formred of
the communication of Psowtako-
noski; partly, indeed, owing to the
want oF perspicuity of that gentle-
man himself. It is a fact not gene-
rally known, and ‘which I feel ‘&
pleasure in communicating, throdgh
the medium of your truly valuable *
Miscellany, to the scientific world,
that albumen, or the white of egg,
has the singular property of rendering -
both isin
in alcoho

ass and caoutchouc, soluble
The copal varnish, men--
‘tioned by your correspondent in the

- number for June, is that made with

alcohol. Trusting that this baga-
telle of mine will further the scien-'
tific amusements of some of your”
friends,
Iremain, Sir, '
Your constant reader,
VERAX. -
P. S. The heat required for the
thorough incorporation of the ingre- '
dients, is about 150° of Fahrenheit. -

——————

ELLIPTICAL PIANU FORTE.

Among the patents lately granted
in France, is one for an ** Elliptical
Piano,” a form the best adapted for
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sownd. M. Bertou, member of the
Institute, has made  very favourable
. ¥t ounit, as possessing an equa-,
lity . .of tone ‘throughout its, whole
cadpdes| which is not to be found in
othsrs, +'I have seen and heard it.
Itis not elliptical, but rather a square
pisko with circular ends, invented by
a "cbwmaon workman, whose poverty.
dods not permit him to carry his im-
provemerts to that state of perfee-
tioa; of- which, perhaps, they are
susveptible, He merits, however,
envoutagement for his endeavours,
anid’ the degree of success he has al-
attained. His piano has mnot
the ‘brilliant tone of those of Motte,
but he, acknowledges that his first
essay is very far from what he thinks
he van achieve. There are two sound
bowtds ; the keys are in the centre of
theingtrument, and every thing is uni-
form at each end. This regularity
it is in which, perhaps, the princtpal
merit.qonwists, and the suppression
of the angles, so highly detrimental
t% the transmission and reverberation
o

‘.
oo i —
e

ALARNM OLOOK.

Sir,—1I shall feel greatly obliged
*~ ==y .of v~== )rrespondents who
, through the me-
uable magazine, a
¢ the dial work in
in such a manuer,
e hand.which is to
ing part at an
e hour hand shall,
that .place, cause

e. .
f French watches
ling to this prin-
the alarum hand
;onary at the point at
which it.may have been placed ; but,
being a novice in mechanics, have
not had an opportunity of examining.
their construction. "I think this plan
must b¢ neater and more correct than
the usual way of making alarums,
that is, by having an additional
dial-plate, which moves round with’
the Sovar hand, to which it is set.
wer v lam, & R, B.
Juue B8th, 1886,

awesssessw -

e

_a dense deposit of charcoal lin

SFONTANEOUS c€OMBUSTION 'oF;
CHLORINE AND OLEFIANT GAS.
It has been long known that.chloa.
rine and hydrogen in mixtyre are
liable to explode when struck by the
direct rays of the sun ; and an in-
stance is related in the Awmerican
Journal of Science and Art, in which
these two gmes exploded, even in
the diffused light of a cloudy and
snowy day. ¢ I have not,” says
professor Silliman, *“ met with any
account of a similar action on the
art of chlorine and olefiant or
eavy carburetted hydrogen.” It is
well-known that when mingled, in
about equal volumes, they.combine
uietly and become condensed into
e peculiar aromatic oily looking
substance, since called chloric ether.
This effect, the professor had so ofe
ten' witnessed, and had never seen
any material variation in the result,
that he was not prepared to look for
any thing else. But, in an experi-
ment of this kind, in the month of
January, he hi~weneT - —*~-la tha
chlorine with
such manner, t
uppermost ; t
on more slowly
order was obse
ter was gradu
less abundant i
Repeating the
8Ame maaner, {

“in contact a fe

without mingliug .-.—- - . )
their surfaces, the chlorine preserv-
ing its peculiar colour, and the other
gas its colourless transparency, when,
suddenly, a bright flash fpm-\mded the
bell glass, which was of the capacity -
of five or six quarts ; it was raised
out of the water with a slight re| 0:’
the
glags and floated on the water of
the cistern, and the chlorine disap-
peared. The appearances were
much like those which are exhibited
when a rag, dipped in oil of turpen-
tine, is placed in a jar of chlorine gas.

Reflecting on the circumstances,
the professor was led to believe that
the peculiar effect, in this case, arose
from the fact, that owing to the great
difference in the specific gravity of
the two gases, the action took place
principally at the surfacea of cona
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tack,"and thus, the chlorine acting
upon a comparatively thin stratum of
inflammable gas, the two became sor
heated, as to'pass into vivid combus-
tion. Every new occurrence in prac-
tical chemistry, which may involve
danger, ought to be exactly stated,
that we may.-beware of contingencies
net otherwise anticipated.

e —

EXPLQSION OP PYROPHORUS.

A pREPARATION of this substance,
having been made by Professor Sil-
limau, was left eight or ten days well
corked, in iron tubes, (the same in
which it was pre}mred) and being
opened, for transferring to another
vessel, a common ramrod was intro-
duced, to loosen the pyrophorus, the
motion of which produced consider~
able friction, when an explosion took
place, loud as a common musket, by
which the contents of the tube were
blown out fu a jet of fire, two or
three feet long, scorching the hair
and eye-brows of the person con.
ducting the operation, and a violent
Jirc was given to the hand thas held
the samrod. The glove with which
his hand was fortunately covered,
was burat in several places toacrisp.
His eyes and whole face were affected
in the same manner as if gunpowder
had been discharged against them:
and this sensation continued several
days ; passing off, however, without
serious inconvenience. On putting
::lio ramrod inl:o a eecong tube, con-

nin prop orus, and very cau-
tiounlyg and gently touchin th’t; sub-
stance with the end of the rod,
another explosion took place, equally
violent as the first. It was not thought
prudent to repeat the experiments
again, as the third tube contained a
much larger quantity of the prepara-
tion. This pyrophorus had been
ebsérved to be unusually good, and
when breathed upon in the air, kin-
dled in many places at the same time,
with a slight explosion. The tubes,
stopped with particular care, had
stood within eight or ten feet of the
fire, in the laboratory, and could not

possibly have imbibed moisture. The

explosions doubtlegsly resulted from
the frietion and pressure of the ram-

REMEDY FOR MILDEW 1N WHEAT.

rod ; and they show us the necéssity
of care, in regard to a substance.
against which the books, we believe,
give us no caution.

It may be proper to mention, that
the pyrophorus was, in this case, pre=
m from a recipe furnished by Dr.

e; it was as follows:—~Take
lamp-black three, calcined alum four,
and pearl-ashes eight parts; mix
them thoroughly, and heat them well
in an iron tube, to a bright cherry.
red, for one hour.

This pyrophorus rarely fails,
When well prepared, and poured out
upon a glass plate,  and especiall
when breathed upon, it kindre: wi
a series of small explosions, a little
like those produced by throwing
potassium upon water. There is even
somo danger to the eyes and face,
from the number and rapid succession
of these little explosions ; and one is
forcibly impressed with the idea, that
they must be owing to potassium.
Since the discovery of this brilliant
substance, there has been little doubt,
that it is developed in greater or
smaller quantities, during the for-
mation of pyrophorus. above
process seems peculiarly adapted to
the production of an unusual quan-
tity of potassiym, since there is in
the mixture a larger quantity of the
alkali, and also of carbon, which,. it
is now known, is admirably adapted
to the decomposition of potass.

If 2 burning coal happen to drop
into a silver crucible, containing ig-
nited caustic potdss, there is a rapid
succession of explosions,” and the
liberated potassium and potassurated
hydrogen burn with a brilliant flame,
and the fumes of regenerated caustic
alkali are extremely conspicuous.
Indeed it has long been known, that
charcoal will, by intense ignition,
evolve potassium from potash., Cu-
radeau first called our attention;to
this fact, and more recently, Profes-
sor Brunner has shown, that this
process, skilfully conducted,- is even
preferable to any other.

et —
REMREDY POR MILDEW IN WHEAT.

Dr. Cartwright, during his inves-
tigation of -the effect of salt upen
vegetables, was led to apply it as a
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remedy for the mildew in wheat.
The mode of applying it, is to sprin-
kle' the corn with a solution of salt,
the object being to wet the straw in
whichthe ‘mildew exists. The ex-
perimeunts, on trial, were very suc-
cexuful, scarcely any remains of the
dizeases being to be found forty-eight
hours after the sprinkling. Six or
eight bushels will serve an acre, and
the expense of the salt will be repaid
by the improvement of the manure
made from the salted straw. Two
men, one to spread, and the other to
supply Mm with the salt, will get
over acres inaday. The effect
of the remedy depends upon the cir-
cumstance, that though the solution
of ealt has no injurious action on the
stem and fibrous parts of vegetables,
yet on_getting to the roots, in suffi-

cient quantity, they langnish and die.

The salt is considered as acting on
the fungus which occasions mildew,
in the same manner as on weeds.

s
RIPENING OF WALL-FRUIT,

Mr. H. Davis, of Slough, some
thme since, published the result of
an experiment for facilitating the
ripening of wall-fruit, by covering
the walfwith black paint. The ex-

erimont was tried on a vine, and it
E stated, that the weight of fine
grapss gathered from the blackened
part of the wall was 20 Ib. 100z, ;
while the plain part yielded only 7
Ihs. 1 oz. being little more than one-
third of the other. The fruit on the
blackened part of the wall was also
much finer, the bunches were larger,
and ripened better than on the other
half'; the wood of the vine was like-
wise stropger, and more¢ covered with
leaves on the blackened part.

PROTECTION OF FRUIT FROM WASPA.

Mn. Knight has found his vinery
to be perfectly protected from the
attacks of the wasp, in consequence
of the vicinity of some young yew
trees, which, since they have come
foto besring, and produced berries,
have constantly attracted the inscety
from the vines, The wasps feed upon

YITRUVIAN: GBMRNT,

we
the berries with much avidity, sad
from the sweetness of their taste,
and the quantity of .mucilage they
contain, they are, probably, very
nourishing. .

cn—

VITRUVIAN CEMENT.

Mg. Beavan has obtained a patent
for an jnvention of a cement, for
Building and other purposes.

This invention is called Vitruvian
Coment, and consists of a composition
of marble, flint, chalk, lime, and wan
ter, which, when dry, is capable of
}gesihng brought to a high state of po~

i

The proportions are one part of ’
pulverized marble, one part of pul
verized flint, and one of chalk,.
mixed together, and sifted thr »
very fine sieve’; to this is to be added,
one other t{m-t of lime, which hag
been slaked at least three months,
To this is to be added a sufficient
quantity of water, to make the whole
into a thin paste, and in that state it
is to he spread as thinly as possible

‘aver 8 coarse ground, and brought o-
a smooth surface by the trowel. This

cement, when dry, may be polished:
with pulverized an until
the surface has become porfectiy
smooth and shining. . ‘

In order to apply this Vitruvian
cement to buildings, it is necessary
that the parts to be covered, should
be first prepared with arough ground
or undercoat, which may be done -
with the following materials, Take
equal parts of the coaraest river sand,
and the sand which is pulverized from
mill-stones ; mix them together, and
add a third part of lime, which has
been slaked for about three months ;
to these put as much water as will
bring the composition into a paste;
and when it is about to be used, add
a fifth of very fine sifted lime, and

y it as common plaster.

f the above Vitruvian-eement be
required to imitate the appearance of
marble, that may be done by painting
the veins like marble upon its surface,
after the cement has been brought to
a smooth surface by the trowel ; and »
as soon as the paint has become dry, ’

the polishing process may be pere
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formed with the pulverized talc, as
above described, when the work may
be considered to be finished.

In order to increase the lustre of
the polish, the patentee progoses to~
emp?o‘y a sort of varnish, to be made

by mixing two pints of water with -
four ounces of white soap, eight
ounces of virgin wax, and eight
ounces of nitre, which are to be
boiled together till the substances
are quite dissolved. When the ce-
ment 18 perfectly dry, this varnish is
to be sprinkled over the surface, and
when uniforml :gread. is to be
rubbed well with a linen cloth, until
the lustre is sufficientl ‘brouesht up.
It is, however, to be observed, that
- this_varnish is not claimed by the pa-
tentee ; but is merely mentioned as
a useful addition to improve the lustre
snd appearance of the cement, when
high polish is required, as in imi-
tating marbles.

e —

ON PILE DRIVING.

~As a proof of the imperishable
nature oFr wood when submerged in
" water, we may instance the circum-
stance of several piles having been
lately dug u}) from the basement of
Westgate, in an excellent state of
reservation. These piles, which no
Eoubt were driven in the. reign of
Richard I, must have lain unearly
four centuries and & half. The gate-
way was built by Archbishop Sud-
bury, and by the continual action of
the water upon its foundation, a.
great portion was sapped. We hear
that water acts as a preservative to
woéd, where the atmosphere is en-
tirely excluded, nor is it of much con-
sequence of whatspeciesitis. Qak,
however, has been used upon almost
every occasion where piles have been
found necessary ; but continued ob-
servations has satisfactorily proved,
that elm, beach, and even deal, haye
resisted the influence of time longer
than oak, Upon the present occa-
gion elm ie made use of as piles, up-
on which the foundation of the new
bridge is erected; and we have non
doubt, a thousand years hence, they
will be nearly as perfect and solid as
at the present moment,

. ON PILR DRIVING. . N

\

METEORIC STONS.

A Meteoric Stoue fell on October
18, 1820, near Kastritz, in Russis,
and, being analyzed by Stromeger,
was found to contain .

Silica 880574
Magnesia 29-9306
Alumina - 84688
Protoxide of iron v 4-8950
Oxide of Manganese 1-1467 -
Oxide of Chronium -1298
Iron 174898
Nickel 18617
Sulphur 2:6957
Total 991768

TO CORRESPONDENTS.

galled A.8.8. wince.”

Conformably to the wishes of our kind
Correspondent, T. W. of Clerkenwell,
we state, that the numbers published
by Messrs. Hunt and Clark, do not be-
long to our Series of the Mechanics’
Magazine, and, consequently, will not
be noticed in the lndex of the Sixth
Volume. -

If A, D. of Woolwich,.do not intend
to procure a patent for his invention,
we request he will favour us with a de-
scription, accompanying the same with
illustrative diagrams.

Aurnm’s motto shall be inserted.

Mr. Atkinson’s communication,
though containing somie very excellent
remarks, is of (0o general a nature to
admit of its being jnserted. If he will
send us a description of his Fire Engine,
it shall receive our attention. '

T.C. E. and Jas. 8enhouse, in our
next. .

Communications have been received
from-1 and 2 make 3—T. W. of Clerken-
well—A. M.—X. X.,—and numerous
other Correspondents.

By a mistake of the stationer, a small
portion of the last number was printed
on inferior paper: this shall not occur
again:

Now ready, VoLuME V. in exira bds.
Price 8. )
SupPLEMENT to Vol. V. Price 6d.

Communications (post paid) to be addressed
to the Editor, atthe Publishers’, KNIGHT
and LACEY, 55, Paternoster Row, London.

Printed by D, Sidney, Northumberland Street,
Strand,
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ON THE DIAGONAL FRAMING OF SHIPS OF WAR,
By Georas Harvey, Esq. F.R.S.

NS
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The following remarks, on the di- principle to the forces operating on
agonal framing of Sir Robert Sep- the parts of that jugenious system;
pings, have been drawn up to assist the proofs hitherto offered respecting
the young naval engineer in the ap- the relative positions of the trusses
plication of a well-known mechanical and ties having been derived from

VOL. V1. o
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experiment, or from considerations
foreign to the legitimate purposes of
mechanics.

The misconceptions that at first
existed on this important subject,
arose from a mistake of the proper
application of trusses and ties;
the opponents of the proper posi-
tions of the ties having omitted to
consider the essential principle in
constructive carpentry, that the force
which operates to extend the tie,
should at the same time tend to com-

ress the truss. The mechanical
emma now to be added will enable
the young shipwright to distinguish
the parts of the diagonal framing
subject to extension, and also those
subject to compression ; and more-
over, how by the operation of the
extending and compressing forces,
the form originally communicated to
the framing may be best preserved,
and thus prevent, in the greatest
possible degree, the arching of the

ship.
Mechanical Lemma.*

Through the point in which the
sustaining forces meet, let a line be
drawn to represent the measure and
direction of the straiuing force ; and
on it let a parallelogram be con-
structed, as a diagonal, having its
sides parallel to the sustaining
forces.
gonal of the parallelogram, and,
parallel to it, another line through
the point where the sustaining forces
meet. Then all the parts of the
framing on the same side of this
line, as the straining force, will be
in a state of compression, and all
those on the other side of the same
line in a state of extension.

In figure 1, let A B and A C re-
present two of the braces or ties of
a gstem of diagonal framing, and
GD,DF, HE, EF, corresponding
trusses. Let also GH, DE, and
B C, denote the longitudinal timbers
of the same system, and F the ful-
crum on which the whole is support-

* For some interesting applica-
tions of this well-known mechanical
principle, see Mr. Tredgold's chap-
ter on the Equilibrium and Pressure
of Beams, in his excellent work on
the Principles of Carpentry.

Draw the remaining dia-’

ON THE DIAGONAL FRAMING OF SHIPS OF WAR.

ed. Then if we apply the lemma
in the firat place to the brace A C,
and the longitudinal timber B C, at
the point C, where these timbers
may be supposed to meet, let the
vertical line C I be drawn to repre-
sent the measure and direction of the
straining force operating at that
point. On CT, as a diagonal, let
the parallelogram Ca 16 be con-
structed, having its sides in the di-
rections A C and B C of the longi-
tudinal axes of the timbers selected
for consideration. Draw the other
diagonal a b of the parallelogram ;
an? through C, where the vertical
force is supposed to operate, draw
d e parallel to a b. Then, since the
longitudinal timber B C is om the
same side of d e as the straining
force C I, it will by the lemma be in
a state of compression; aund the
brace A C being on the opposite side
of the same line, will be in a state
of extension. '

To apply the lemma in the second

lace to the brace A C, and the truss

E, let the straining force be sup-

osed to be applied at E, and EK
Cenot(i its mensulrel and diée;tlign.

omplete the parallelogram .
Join f g, and througﬁ, draw bgi
garal el to f g. ThenthetrussF E

eing on the same side of A i as the
straining force, E K, will be in a
state of compression ; aud the brace
A C, being on the opposite side of
the same qine. will be in a state of
extension, as determined in the pre-
ceding case.

To apply the lenma in the next
place to the brace A C or A B, and
the longitudinal timber D E, let the
strainiug force be allowed to act at
D, and let D L be its measure and
direction. Complete the parallelo-
gram Dk L/, and join Al; and
through D draw m n parallel to the
last-mentioned line. Then the lon-
gitudinal timber D E being on the
same side of m n as the straining
force, it will be in a state of com-
pression, and the brace AB or AC,
as before determined, in a state of
extension,

Fourthly, let the parts now to he
selected, be the longitudinal timber
G H, and the truss H E. Then if
the straiming force be applied at H,
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lét H M denote its measure and di-
rection ; and on it as a diagonal, let
the parallel Ho Mp be con-
structed, having its sides coincident
with the directions of the timbers
roposed ; join o p, and through H
w ¢ », parallel to it. Then since
the truss E H is on the same side of
r as the straining force, it will be

s state of compression ; and the
longitudinal timber A H being on
the ogmn‘t« side of the sameﬁine,
will be in a state of estension.
Hence it appears, that the result-
ant of the various forces acting on
the diagonal frame pr?osed, will
operate 80 as to extend the braces
A B and A C, and the longitudinal
#imber @ H; but on the remaining
gnrts of the frame, viz., the trusses

D, DF, HE, EF, and the lon-
gitudinal timbers D E, B C, the
effect will be to produce compres-
sion ; agreeing with the experi-
mental conclusion of Sir Robert
Beppings, that the frame, with this
disposition of the braces, ‘¢ Comes
more in contact by the pressare.”

Let us now endeavour to estimate
the effect of a similar system of
forces, on a system of framing,
whose braces and trusses are disposed
In opposite directions to those of the
preceding investigation. For this
purpose, let the first application of
the lemma be to the fon itudinal
timber BC, and brace A C, fig. 2,
A being the fulcrum, and let the

t C be that tﬁ e:’vhiclé the straéni
ng force is a . Su e
to be its meas\ll,x?e and diregg'?n, and
complete the parallelogram C a 1 b.
Join a b, and through C drawd e
parallel to that diagoual. Then,
since the brace A C is on the same
side of d e as the straining force, it
will be subject to compression, con-
trary to the effect produced in the
former case. But the longitudinal
timber B C, like G H in the former
figure, will undergo extension.

In the next place, let the strainin
force be supposed to be applied at E,
in order to estimate its effects on
the brace A C, and the truss F E,
and let E K be its measure and di-
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rection, Complete the parallelo-
ram E f K g, join f7, and draw
it’ arallel to it, through the point of

application E. Then the brace A E
being below the line A i, will under-
go compression as before; and the
truss F'E being above the same liue,
will undergo estension.

In the third place, let the straining
force be applied at D, to produce an
effect on tge brace B A, and the lon-
gitudinal piece D E, and let D L be
its measure and direction. Complete
gle parallelogram of force D k L.

oink i, and through D draw mn
arallel to k/. In this case, there-

ore, the brace D A being below mn
must undergo compression, and the
longitudinal timber. D E, being above
the same line, must undergo exton-
sion.

Fourthly, let the straining force
be applied at H, to estimate its ef-
fect on the truss E H, and the longi-
tudinal timber G H, and let its mea-
sure and direction be HM. Com-
F{lete the parallelogram of forces,

o M p, having its sides in the axes
of the timbers proposed. Draw the
diagonal o p, and parallel to it,
through H, the parallel line ¢ r.
Hence it appears, that the truss E H,
being above the line ¢ r, must un-
dergo extension ;. and the longitudi-
nal timber G H, being below the
same timber, must nndergo com-
pression.

With this disposition of the tim-
bers, therefore, it appears that the
forces operating on the frame will
goduce a compression of the braces

A, CA, and of the longitudinal
timber, G H ; but on the remaining
garts of the frame, viz., the trusses

D, D A, CE, E A, and the longi-
tudinal timbers D E, B C, the effect
will be to produce compression,
agreeing also with the experimental
conclusion of Sir Robert Seppings,
that on the application of a strain-
ing force, the trusses and middle
longitudinal piece will * be imme-
diately disengaged and fall out.”

The preceding results mag be con-
veniently arranged in the following
Table:—

o2
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ON THE DIAGONAL FRAMING OF SHIFS OF WAR.

Nature of the Strain operating on the Timbers.
Upper Middle Lower
Braces. Tausths. | Longitudi- | Longitudi- | Longitudi-
nal Piecs. | nal Piece. | nal Piece.
With the Braces in the fore
ibadg inclined aft, and those { | ExTen- (Coupazs-| ExTEN- [CoMPRES-/CONPRES-
in the after body inclined SION SION s10N 8ION sSloN
forward, as in figure 1.
. [WiththeBraces in the fore
inclined and { [Courngs-| Exten- | ExTEN- | EXTEN- (ConPRESH
se in the after body SION sI0N stoN sIoN SION
aft, as in fig. 8.

The primary object of the diago-
nal framing is to prevent arching ;
and if we suppose A F in both figures
to represent the neutral line from
which the arching proceeds towards
both extremities, it is evident that it
is the mechanical combination repre-
sented in gg 1 which can alone pre-
vent it. For since A, in that figure,
by the hypothesis, is one of the new-
tral points of the system, it may be
regarded as fixed ; and the tendency
of arching being to depress the
points H, C, and G, B, the effect on
the braces A C aud A B will be pre-
cisely similar to the weights applied
in the preceding investigation ; that
is, to produce extension, and which
is effectually provided for by the
fastenings. e effect, moreover,
brought at the same time into action
by the trusses, in consequence of the
disturbing force, is to resist, by the
whole longitudinal stre of their
fibres, all tendency to alteration of
form ; so that the effort exerted to
depress the point C, is at once re-
sisted by the fastenings appertainiug
to the brace A C, and to the longi-
tudinal strength of the fibres of the
truss, proceeding from the unchange-
able point F. e point E becom-
ing, in this point of view, fixed, the
action of the force which tends to
depress the point H, in common with
the point C, is resisted by the fasten-
ings of the longitudinal timber A H,
and by the longitudinal resistance of
the fibres of the truss E H; so that,
provided the fastenings of the braces

and of the upper longitudinal timber
are sufficient, and the abutments of
the trusses and of the middle longi-
tudinal timber are also proper, all
tendency to arching will be resisted
in proportion to the perfection of
the materials, and to the excellence
of the workmanship.

But by referring to the converse
disposition of the braces, as repre-
seuted in fig. 8, it appears, from the
Ereceding investigation, that the

races AC and A B are subject to
compression. And since the point
A is, by the hypothesis, the neutral .
or fixed point, the effect of the com-
pression of the brace A C must be
to depress the point C, and thus to
g‘romote the tendency to arching.

or is this tendency to lower tge
point C prevented by the action of
the truss F E; since the point F
being fixed by the supposition, the
tendency to estension which takes
place in the truss must tend to lower
the puint E, and thus to promote
the further declension of the point
C. The point E being thus depress-
ed, must add its effect to the es-
tending force called into action in
the truss E H, and thus produce a
declension in the point Hence
the whole effect of the disturbing
force is to lower every part of the
frame from C to H, and thus to pro-
mote the arching of the vessel.

Hence the superiority of the pre-
sent system of diagonal framing be-
comes apparent, aud the advan
derived from it are demonstrated by
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the small alteration of form which
ships now undergo in the act of
launching.—Journal of Science and
the Arts,

Plymouth, May 26, 1826,

e —

MBETHOD OF RELEASING APART-

MENTS OF FOUL AIR, BMOKSE, &c.

Sin,
In answer to M. A. Corin, in No.
151 of your Magazine, I shall
briefly state, that I have been for
some years of opinion, that the
modern practice of erecting low
fire-places and cott:gt stoves in our
houses is of more advantage to the
ghysician than to the occupant.

ixty years ago few fire-places were

made less than six or eight feet high,

and though fashion has now reduced
the height to about four feet, I do
not perceive the value of the altera-
tion. It appears to me, that by this
mode the feet get warmed at the ex-
pense of the head : for the foul air
arising from respiration, smoke, &c.
being specifically lighter than the
usual atmosphere of an apartment,
and the nostrils of individuals bein,
above the level of the fire-place, it
has no way of escape, but continues
floating in the apartment, to the pro-
duction of head-aches, I shall now
state what I have done to prevent
this evil.

Some years ago I introduced a
number of lamps in an extensive
workshop. where I employed from
12 to 20 people, each of whom re-
quired a separate light during the
winter season. In less than an hour
after these lamps were first lighted
the shop was ﬁlI:i with smoke, and
such continued to be the chse every
night for about a week, at the expi-
ration of which time my men gene-
rally complained of head-ache and of
oppressive fulness at the stomach.
The great advantage which oil has
over tallow, with respect to artificial
light, rendered me averse to aban-
doning the lamgs, I therefore had
recourse to the following expedient,
which surpassed my most sanguine
expectations. I made half a dozen
tubes, by ro!linogodpaper round & co-
nical piece of wood, and pasting down
the edges: the wood was six inches
long ; one inch diameter at the bot-
tom, and halfinch diameter at the top,
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I then cot a round hole in as many
pieces of paper, and having passed

"a tube through one of them, pasted

these two together; and so on with
the remainder. In the next place I
took a gimblet, of an inch circum-
ference, such as is used by coopers
inboring holes in casks for corks, and
bored a hole throu{h the ceiling of
the workshop, which was on the attic
story, and having sized round the
hole, with a little warmn size, passed
a tube through it, and pasted the
paper affixed to the end of the tube
to the ceiling ; proceeding with the
other tubes in the same way, and
placing them at equal distances
apart. I found this so very bene-
ficial, that I immediately proceeded
to put a tube through every ceiling
of my house, consisting of six
rooms, and completely ventilated the
whole at something less than one
shilling expense. And I am of
opinion, that by -adopting a similar
procedure, by bringing a small tin
or copper tube from the lower part
of the roof through each room, and
leaving a cavity in it close to each

£ ceiling, a house might be kept per-

fectly wholesome.
I am, &c.
Clerkenwell, July 17, 1826. T.W.
ennii—

CUTTING OF STEEL, &C. BY IRON,

The following is an extract of a
letter from Mr. Isaac Doolittle, of
the Bennington Iron-works, to Pro-
fessor Silliman, of New York.

¢ Having occasion, a short time
since, to cut a plate of cast iron,
three-eighths of an inch thick, it was
thought that the plan recommended
for cutting steel by iron might suc-
ceed in this case, Accordingly, adisc
of sheet-iron was placed on an axis,
and adapted to a water-lathe, ins
manner to revolve with greatrapidity.
This disc would cut hardened or soft
steel, or wrought iron, with mnuch fa-
cility, but produced not the slighteet
effect on the cast-iron, thoughthe lat-
ter was very grey and soft. I confess
1 am quite- at a loss to explain this
difference in the action of the disc.”

o —
VICAT ON CEMENTS

A VERY excellent work has been
published in Paris, entitled, ** Re-
cherches Experimentales sur les
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Chaus de Construction, les Bétons
et les Mortiers Ordinaires,” by L.
J. Vicat.

This work, containing many im-
portant facts relating to calcareous
cements, and hydraulic and common
mortars, is the fruitof an immense
number of experiments, the results

which are arranged in 25 tables.
These are preceded by a series of
remarks and details, in which the
general laws and effects are deduced
and stated, but which lose the greater
part of their value if separated from
the tabular results, The following
translations contain some of the re-
sults obtained by M. Vicat, and
will give an idea of the importance
of the work. It is only, however,
by referring to the work itself, that
a true estimate of its value can be
obtained.

¢ Trial of Lime-stones.—It is of
the utmost consequence, especially
in public works, to ascertain the
quality of the lime to be employed,
and yet chemical analysis requires
practice and knowledge which every
architect does mnot possess. It is
always more easy and certain to sub-
mit a fragment of the stone, which is
to be tried, to comnmon calcination in
a lime-kiln, or, as we frequently do,
with charcoal in a forge, (for coal
forms clusters with the stone) than to
slake it in the common way, and make
a paste of it, which is to be placed at
the bottom of a vessel filled with pure
water. If, at the end of eight or ten
days, this paste has become hard, and
resists the finger, it is a proof that
the stone tried will furnish hydraulic
lime ; if, on the contrary, it remains
soft, it is the character of common
lime.* p. 5.

¢ To convert common lime into
hydraulic lime.—The operation to
be described is a true synthesis,
which, by the action of fire, unites,
in an intimate manner, the essential
Principles which analysis separates
rom hydraulic lime. The lime to be
modified is to be left in a dry and
covered place, until reduced spon-
taneously into powder, and after-
wards mixed by the aid of a little
water, with a certain quantity of

rey or brown clay, or simply with
. brick-earth, and this made into balls,

VICAT ON CBMENTS.

which, when dry, are to be heated to
the necessary degree.

“ Cummon lime will require 20
per cent of clay ; intermediate lime=
stone will require 15 per cent ; and
10, or even 6, will be sufficient for
those which already possess hydraulie
properties to a certain extent. Whem
the quantity is raised to 33 or 40,
the Jime obtained will not slake, but
is easily pulverized, and will make a
paste tzat hardens very readily under
water. When the clay is mixed with

ebbles, &c. it is to be thrown into &
arge quantity of water, well mixed
with it, and the finer part run off
into a convenient place. Jt ma
then be mixed with the lime in pow-
der, and made into balls ; the quan-
tity required is easily ascertained by
a little practice.

¢ It must not be supposed that the
clay baked alone, and then added to
common lime, in the proportions
mentioned, will give the same results
as when the two substances are
mixed before being heated. The
fire modifies the one substance by
the other, and gives rise to a new
compound, which enjoys new pro-
perties.” p. 7. .

« If fragments of common lime
and a mixture of coal and charcoal
be placed, stratum super stratum, in
a small brick furnace, and burnt;
and if, as the substances fall by the
dissipation of the combustible, the
lime which passes through with the
cinders, be returned with fresh fuel
to the furnace, and the process be
continued from 15 to 20 hours, ac-
cording to the size of the fragments,
an over-calcined lime will ob-
tained, which will not slake, but

- which, when reduced into a fine pow-

der, and made into aductile paste,
has the property of hardening under
water.” p. 15,

*On Slaking.—Quick-lime thrown
into a proper quantity of water, splits
with noise, produces a bubbling,
liberates hot and slightly caustic va-
}murs, and at last forms a thick paste,

fa sufficient quantity of water has
not been added in the first instance
to the lime, it is necessary to wait
till it is cold before more be given.
If a second portion be poured on
whilst the lime is hot from the ef-
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Rtt of the first induffcient quantity,
then the lime does not divide welfl,
but remains granulan This pro-
coss it called ordinary daking, or
the first process.

¢ Quick-lime plunged into water
for a few seconds, and withdrawn
before it begins to split, then hiuses,
splits, and bursts apart with noise,
and falls into powder, This powder,
when cold, does not heat by the ad-
dition of more water. One part of
lime, thus slaked, expands into 1°5
or 17, parts by measure. This is
called ing by immersion, or the
second process,

 If quick-lime be exposed to the
air, it falls to powder, one part in-
creasing in volume to 1-75, or even
to 258. This is called spontaneous
saking, or the third process.” p. 18,

o drates of Lime—~—Lime
slaked in these three ways, was
made into masses with water ; these
were dried in the san, and then their
resistance or temacity, and their
hartiness ascertained ; and the result
was, that for all kinds of lime, the
resistance and the hardness was in

roportion to the expansion in bulk
y the process of slaking, that is,
the process which divided the lime
most completely, gave a hydrate of
the greatest strength.” p. 25.

* Bffects of Slaking on the Hy-
draulsc Mortars —It appears, from
experiments on the hydraulic mortars
made from common lime, interme-

"diate or meagre lime, and lime
dlightly hydraulic, that the three
modes of slaking, arranged accord-
ing to the order of their superiority,

- are the third, the second, and the
first ; but that for hydraulic lime,
the order becomes reversed. If com-
mon lime be considered as the com-
mencement of the scale, and we pass
from that through the various shades
of difference to the hydraulic lime,
which is most meagre, and which
will form the last degree on the
scale, the differences resulting from

the methods of slaking diminish, at
last disappear, and then increase in

the opposite direction.” p. 42.

¢ Action of Water on Hydraulic

Mortars,—The dissolving action of
water on hydraulic mortars appears
to cease when it has removed the ex-

cess of lime that was either in weak
combination, or entirely at liber:{;
and, it was found that the quantity
which remained after the action
ceased, was never far from that
which had been ascertained to be
the best ; from whence the follow-
ing: To find in all possible cases the

roportion of lime which is most fit

or any puzzolana, a ball of the hy-
draulic mortar, nearly an inch in
diameter, must be made, having ra-
ther an excess of lime ; this must be
exposed for a year under pure water,
which is to be changed frequently,
and then the quantity of lime which
has disappeared, is to be ascertained
either by analysis or otherwise, and
subtracted from the whole quantity,
and the difference gives the propor-
tion required for the quantity of
puzzolana taken." p. 55.

 Effect of Lime on -Hydraulic
Mortars.—1st. Excess of lime in a
hydraulic mortar retains its setting:
the proportions most favourable to
the setting, are also those which give
the greatest strength,

“2nd. Powerful puzzolanas, com-
bined with common lime, harden
much sooner than if combined with
hydraulic lime ; but hydraulic lime
has the advantage when combined
with a less active puzzolana.

¢ 3rd. The second and third pro-
cess of slaking appears generally to
zccelerate the settling more than the

rst.

** 4. Hydraulic mortars made with
common lime harden more, or make
more progress from the second to the
third year, than from the first to the
second, so that it may be said, the
rapidity of their progress may be ac-
celerated.

¢« 5th. The resistance of hgdmulie
mortars, made with lime slightly hy-
draulic, also undergoes an accelera-
tion, but much less than in the former
case.

¢« gth. The progress of mortars,
made with lime eminently hydraulic,
begins to diminish at the end of the
second year.

¢ Hence hydraulic mortars, made
with common lime, require more time
than the others to attain their max-
imum of resistance.” p. 58.

“ On the nature of Hydrawlic



Lime.—The modification which the
action of the fire has caused in the
small proportion of silex and alumine,
mixed with the pure calcareous mat-
ter, gives to the commpound which re-
sults, the power of acting chemically
by the intervention of water on the
new siliceous substances, added in
the state of sand. It is this circum-
stance which constitutes the dis-
tinctive and essential character of
hydraulic lime.” p. 78.

On the use of Siliceous Sand.—
According to our results, the dif-
ferent sands arrange in the following
order of superiority.

¢ For highly hydraulic lime: 1st.
Fine sand; 2nd, sand of unequal
size resulting from the mixture of
fine sand, either with coarse sand or
small gravel ; 3rd. coarse sand.

¢ For lime moderately hydraulic :
1st. mixed sand; 2nd. fine sand;
8rd. coarse sand.

* For common lime: 1st. coarse
sand ; 2nd ; mixed sand; 3rd. fine
sand.” p. 74.

 Rapidity of Desiccation.—
Mortars made from hydraulic lime,
which have the power of solidifying
all the water they contain, require to
be dried slowly. They lose, accord-
ing to circumstances, viz.—By com-
mon desiccation three-tenthe, and
by rapid desiccation eight-tenths of
the force which they would acquire
by slow desiccation.” p. 77.

ensi——

PERPETUAL MOTION.

S1n,—I beg leaye to second the
motion of W. M. D. D., p. 86, No.
148, of your interesting work, to the
effect, * that all rersonn being in
possession of any plausible attempts
at the attainment of perpetual mo-
tion, do forthwith forward the same
for insertion in the Mechanics’ Ma-
gazine.” Being convioced that such
attempts are not only highly amusing,
but very frequently contain most in-
fenious arrangements of mechanism.

n compliance with the above, I beg
leave to trouble you with my own
idea on the subject, leaving to your
numerous readers, to say, whether
I am any nearer the attainment of
perpetual motion than my numerous

¥

NAVIGATION,

predecessors, in the pursuit of this
“ Chaste Wanton," as Bishop Wil-
kins appropriately styles it.

In the new gas engines of Messrs.
Brunel, Cheverton, and others, power
is produced by alternate expausion
and condensation of carbonic acid
gas, and asmall deiree of tempera-
ture gives power to the machine.

I remember reading (in a forgot-
ten work) some time since, a de-
scription of Count Rumford's experi-
ments on the production of heat by
friction. I think it was stated, that
he boiled water by the friction of two
substances immersed in it. Then let
us take a cone of metal, revolring in
a concavity at the bottom of a vessel,
which will form the generator for an
expansive gas engine, Now the cone
may be driven by the engine, and as
the effect produced by the expansion
of the gas by heat is much greater
than is necessary to keep the cone in
motion, we shall obtain an uniform
gerpetual motion. Not having a mo-

el of one of the above engines, I
leave to those who have, the appli-
cation of this theory, and remain,

Your's respectfully,
W. B. Jux.
10, George Yard, Lombard Street,
July 6th, 1826,

ot

We have postponed the insertion
of the preceding, in the hope that the
communication of W.M. D. D. in our
146th number, would have elicited
numerous other communications on
this interesting subject. Should such
ultimately prove to be the case, we
gurpose aying them before our rea-
ers in supplementary numbers. Ed.

R —

NAVIGATION.
Hensingham House,
June 80th, 1826,

Sir,—It frequently happens that
vessels are deterred from pursuing
their course along navigable rivers
in the night-time, from the dangers
which attend the navigation : I trust,
therefore, that the description of a
method by which vessels may be
conducted up or down a river as well
by night as by day, supposing the
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wind to be equally favourable, will better illustrated by the subjoined
Dot be irrelevant to your pages. sketch:—
The mode of effecting this will be

)

F

s A

The lines a @, b b, denote the the angles denoted by the dotted
banks of the river, having dangerous lines. In order, therefore, that the
sand-banks, &c. projecting into, and pilot may steer clear of these dan-
considerably obstructing the width gers, I propose, that reflecting lamps,
of the river ; to guard against which, with different colonred glasses, be
it is necessary that the vessel, repre- crected at the several places de-
sented by the letter S, should make noted by the lamps, and that the



‘pilot be guided in altering the course

of the vessel, by ohserving those
lamps. For example, suppose a ves-
sel, homeward bound, arrive at the
mouth of the river, at A, and the
pilot have to conduct her to an an-
choring ground, at H; he will first
have to steer her N. W. keeping the
red lights at B, in a line, until the
blue light, at C, become visible. At
that time. the yellow lights, at D,
will also be seen, and must be kept
in a straight line until another blue
light become visible at E. At the
same time that this blue light is seen,
other lights, of a pink colour, will be
visible at F, which pink-coloured
lights will have to be kept ina
straight line, until the vessel arrive
at the anchoring ground at H.

The lamps may be so contrived,
as to be seen only where required ;
and I would regommend their being
of different colours, that they may
be easily distinguished from any
other lights on 5\0re. Where two
lamps are erected, the farthest one
should be placed on a much higher

8t than that which is nearest, that
1t may appear above the other

By this plan, I apprehend a vessel
may, in calm weather, be conducted
up or down ariver, with the flood or
ebb tide, in ﬁerfect safety, by having
tow-boats ahead, to draw her either
to the right or left, as may be
deemed necessary. In proceeding
down again, the above plan must be
reversed.

-Tam, &ec.
J. SENHOUSE.

.
R —

VOYAGE OF A POUND OF COTTON.

No voyages and travels can be
compared to those which an almost
new-born industry entails upon the
woolly blossoms of the cotton-tree.
From a thousand different parts of
the two hemispheres, 208,000,0001bs.
of raw cotton-wool, are, every year,
conveyed to England and France.
This importation, in 1823, produced
to England about 70,000,000. and
to France 40,755,000 francs, amount-
ing to 10} million sterling ; requiring
the supplies of forests containing

VOYAGE OF A PUUND OF COTTON.

1,644,000,000 cotton-trees, covering
a surfave of 422 square leagues, £5
to a degree.

The 806,000 bales, into which this
is tightly compressed, make, at least,
161,000 tons of stowage, furnishing
full cargoes for a fleet of 1600 ships,
which, if ranged into a single line,
the bowsprit of one affixed to the
rudder of another, would occupy a
space of 55 leagues.

Let us then restrict our present
inquiry, and, following an example
which has been eloquently and pa-
thetically propounded, take a single
pound of cotton, (the two hundred
and eight millionth part of this mass)
and attempt to follow its course from
the commencement of its travels to
the end.

Pulled from the stem, it crosses
the plains of Hindostan, a distance
of 800 miles, and is received into
the stores of the British resident
at Calcutta; thence, crossing the
seas, and having achieved more than
thirteen times that distance, it is
landed in England, and sent into the
connty of Lancaster, to Manchester
perhaps, to be wrought by one of the
800 steam-engines that are, for this

urpose, there established. The per-
ection of the different machinery
employed in this process is such, that
16 ounces are drawn into 1380 skeins,
each skein containing from 840 to
900 yards, and of which skeins or
hanks one person can, with the aid
of machinery, spin 100 in a day.
This gives a length of nearly 340,000
yards, or upwards of 190 miles. Af-
ter this metamorphosis, it is sent to
Glasgow or Paisley, in Scotland, to
be worked into cloth; from which
latter place alone, there issues weekly
88,000 ells ; this done, it is sent into
Ayrshire for another operation, and
is returned to Paisley to be carded,
&c. by methods, complicated indeed,
but particularly prompt and inge-
nious. It is then cousigned to the
manufactories of the county of Dum-
barton to be embroidered or figured,
where this kind of work is unrivalled.
It must still take another journey,
to Renfrew, for the purpose of
bleaching ; whence it again returns
to Paisley, and finally is sent to
Glasgow, where it is prepared for
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sale. Expedited from this port, it is
again brought to London, and be-
comes a component item in the for-
mation of the colossus of British com-
merce.

Thus, in the ordinary course of
eveuts, four years must elapse from
the time when the Indian cultivator
gathered the produce of his cotton

8, to the period when, by the com-
ined agency of machinery, chemis-
try, and design, transformed into a
texture of rare beauty, this vegetable
Jleece repasses the sea, and returns,
perhaps, to its original soll, with a
thirty-fold increase of value,

e —

ON THE COMBUSTION OF ALCOHOLIC
PLUIDS, OILS, &c. IN LAMPS.

By Hexry Hoxme BLACKADDER,
EsqQ. F.R.S.S. extracted from the
Edinburgh new Phil, Journal.

A porous or filamentous substance,
that'has the property of raising fluids
by cdpillary attraction, has hitherto
been considered an essential part of
a lamp, for burning oils or alcoholic
fluids ; and. this part of the lamp,
termed the wick, has been made of
various vegetable and mineral sub-
stances, such as cotton, lint, moss,
asbestus, mica, small wires, &c. All

%

combustible fluids, however, that are
commonly employed for producin{
light or heat, may be burned wit
vantage in a lamp, without making
use of any wick. For this purpoee,
it is only requisite to have a burner
in the furm of a tube, and made of a

" substance that is incombustible, and

a slow conduttor of heat; and, per-
haps, it would scarcely be anticipated,
how well glass and other slow con«
ductors are adapted for burners of
this description, or how easily such a
lamp may be constructed. their
construction, provision must be niade
for a constant supply of fluid to the
burner, without the influence of ca-
pillary attraction ; and thisis effect-
ed by having the burner so placed,
as to bel lower th.nlﬂtleed ;’eservoir.
the supply being regulal y a stop-
cock or v{lve, og by duly proportion-
ing the size of the connecting tube.
Lamps of this description may be
made of almost any form, and of al-
most any solid material ; it bei:f
only essential, as already stated,
that the burner be a tuhe made of
an incombustible and slow conduct-
ing substance., For alcoholic fluids,
the length of the burner does not
necessarily exceed an inch; and for
oils, it may be reduced to the half
or the fourth of that length.




904 oN THE COMBUSTION OF ALCOHOLIC PLUIDS, OILS, 8. IN LAMPS,

Fig. 1, represents a convenient and
easily constructed lamp for the com-
bustion of alcoholic fluids. It con-
sists of a small glass globe, and a
bent glass-tube, supported on a me-
tallic stand or frame. The tube is
of the size used for thermometers ;
its interior diameter being about one-
fortieth of an inch. It is passed
through an elastic piece of cork,
which is cemented into the lower
part of the glass globe, and sur-
mounted by a collar of metal : in this
way the tnbe may be readily slid up
- or down, without allowing any of
the fluid to escape between it and
the cork. When the extremity of
the tube is above the surface of the
fluid, none of the latter can escape
through it; and when the lamp is to
be used, the tube is drawn down, as
represented in fig. 1; the degree of
its depression being regulated by
the size of the flame that is wished
to be produced. When a low flame
is required, the horizontal part of the
tube is cemented to a low flat stand ;
and when the lamp is to be lighted,
the fluid is made to flow by drawing
u‘]\) the reservoir, instead of, as in
the former case, drawing down the
tube. For occasional purposes, a
tube bent, so as to form a syphon,
and passed through a cork in the
neck of a phial containivg the fluid,
constitutes a very convenient lamp.
When, with a lamp of any form, it is
wished to produce alarge flame, it is
only necessary to increase the num-
ber of the burners ; and in this way
the degree of heat can be regulated
at pleasure, and with great accuracy.
T& advantages, &c. resulting from
the combustion of alcoholic fluids in
a lamp without a wick, will after-
wards be considered.

A lamp for burning oils, for the
purpose of illumination, is construct-
ed on the same principle as that for
burning alcoholic fluids. Thereser-
voir may be made of metal, or of plain,
cut, or coloured glass, so as to pro-
duce a beautiful effect And a fine

een, red, or yellow colour, caneasil

e communicated to spermaceti oil,
producing the same effect as coloured
glass. The form r:&resentedrlzly Fig.
2, which may be modified according to
taste, having additional branches, %zc.
may, perhaps, be found as suitable as

any other. One that contains one or
two ounces of oil, and whose burner
is not larger than an ordinary bugle
bead, burns for eight or ten hours ;
and will enable most persons to read
or write. A lamp of this description
has continued burning for three days
and a half, or eighty-four hours,
without having been touched ; and
the small conical erust, which form-
ed on the burner, did not amount to
two grains, though the oil was of the
inferior quality that is sold under the
name of whale oil. When a greater
degree of illumination is required,
the number of burners, and capacity
of the reservoir, must be increased
in ‘proportion. It will be found, that
a lamp of this description is as rea-
dily lighted as a candle, or lamp with
a wick ; and the burner may be such
as to produce a flame that is a mere
luminous point in a dark apartment,
or only a blue speck, that.is invisi-
ble at a short distance ; or such as
to give a flame similar to that of
an argand lamp with a wick, This
last may be effected, either by two
short and wide tubes, having an ar-
rangement similar to the metallic
wick-holder of an argand lamg, or
by meaus of small short tubes, placed
nearly in contact, and in the form of
a circle.

A convenient small hand-lamp,
for occasional purposes, and eitherfor

burning oil or alcoholic fluids, is
made, fixing a long tube in the
mouth of a small bag, formed of ca-

outchouc, or other impervious sub-
stances ; the burner being supplied
by the pressure of the hand.

When a thin narrow collar of
metal is attached to the mouth of a
burner, so as to project in the form
of a small cup, the resemblance of
the flame then produced, to that of
a gas-lamp, is 8o complete, as rea-
dily to deceive those who are not
aware of the presence of oil. If the
collar be made of impure silver,
and the lamp has not recently been
used, the flame, when first lighted,
has a green colour; but this adven-
titious colour disappearsin the course
of afew seconds, when the metal ac-

uires a red heat. In the practical
line, this modification of the wickless
lamp, is particularly deserving of
attention,
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Various attempts wére made to
take advantage of the capillary at-
traction of tubes, for maintaining a
constant supply of oil to the burner,
which, at first, proved unsuccessful ;
and the want of success was attri-
buted to the well-known fact, that,
however high a fluid may rise in a
tube, by capillary attraction, it will
in mo instance rise, 8o as to flow from
its upper orifice. This, however,
was found to be incorrect; for a
small perforated disk of mica, have
ing a small tube cemented into the
perforation at its centre, will con-
stitute a burner of this description.
When such a burner is placed so as
to float oo the surface of oil, the oil
rises by capillary attraction, and fills
the tu{e. If a lighted match be now
a&)lied, the oil in the upper part of
the tube evaporates and produces a
flame, fresh portions of oil rise to fill
the empty space, and thus combus-
tion is maintained. With such a
burner there is- no shadow; the re-
flected image of the flame being seen
directly under the true flame. From
a number of such burners, in an ap-
propriate glass vessel, the illumina-
tion is brilliant; and the floatin
disks are observed to be in continu
motion, as if alternately attracting
and repelling ‘each other; which
proceedlswfrom film of oil immediately
under the mica, becoming expanded
by heat. Though such burners,
when properly constructed, will
maintain combustion for many hours,
if the flame is by any means extin-
guished, they almost instantly sink
to the bottom. This results from
the structure of the mica, and the
expansion of the oil by heat. Mica
is composed of thin plates, which
admit oil into their interstices, and
the oil thus admitted, with that on
the under surface of the mica, is ex-

nded by the heat of the flame.

en the flame is extinguished, the
oil cools, and ther the mica, being
specifically heavier than the oil, ne-
cessarily sinks.

A buruer, similar to the one above
described, but more applicable to or-
dinary purposes, seems to merit de-
scriptiou, as it may be readily con-
structed, and will be found admirably
adapted for a night lamp. In this

form, a small light concave shell, or
a light concave glass, resembling, in
miniature, that of a watch, or a small
disk of card paper, made concave
by pressure, and coated with a solu-
tion of gum, is used instead of the
mica. A small hole is made in the
centre, and a piece of sound cork,
about the size of a pea, is cemented
on the convex side, and overthe per-
foration. A small perforation is then
made through the cork, and a rather
wide and thin bugle bead is stuck
firmly into it, from the concave side
of the shell. The only use of the
cork is to fix the burner, so as to ad-
mit of its being readily adjusted or
replaced. When the shell floats on
the oil, the upper extremity of the
buruer should be nearly on a level
with the surface of the fluid; and if
the burner be rroperly fixed in the
cork, the shell, glass, or concave
piece of paper, will not sink when
the flame is extinguished. The
quantity of pale rape seed oil (which,
in every respect, is the best,) that is
consumed by a single burner, amounts
to about three-fourths of an ounce
in twelve hours, and the consump-
tion is so regular and uniform, that,
when a lamp is constructed in the
form of a floating syphon, it is found
to measure tiine with great accuracy.

Tallow, and other solid combusti-
bles, of a similar nature, may also
be burned without a wick. In such
cases, it is only necessary to melt a
small quantity of the solid substance,
with the end of a hot wire or rod of
glass ; or tointroduce alittle oil into
a hollow, previous to introducing
the floating burner.  Afterwards,
the heat of the flame is sufficient to
keep up asupply of fluid.

It is well-known, that volatile oils,
such as turpentine, give out so much
carbon in the form of sout, during
their combustion, as to prevent their
being, hitherto, burned in a lamp, for
the purpose of illumination. Tur-
pentine, however, may be burned in
a lamp, so as not only to give outno
carbon in the form of soot, but to af-
ford a beautiful white light, which,
in spl r, far exceeds that given
out by the fixed oils: this was exhi-
bited on a small scale, by means of a
small experimental glass lamp. All




the fixed oils are rendered empyreu-
matic, previous to combustion ; and
the same change is necessary in the
case of turpentine, but, from its vo~
Iatile nature, is less readily produ-
eed. From the extreme whiteness
and splendour of the flame of turpen-
tine, there is reason to expect, that
it may yet be applied to valuable
purposes.
et ——
OX FIGURES.

8ir,—Having seen in your 148th
pumber, page 135, a letter from
Philo Twist'em, stating it to be his
opinion, * that a series of &apers,
explaining, in a plain and familiar
style, the science of figures," would
be acceptable to a numerons class of
your readers, I take leave to offer
you the following, as the first of a
geries, which I shall continue at m
leisure. I shall commence with vul-
gar fractions ; but should any of
your young readers require infor-
mation on some of the earlier rules,
I shall be most happy to communi-
oste it to them.

I am, &c.
. 1 and 2 make 3.

. Characters Explained.
+ means plus or addition, or that
the figures between which
it is placed are to be added
together, thus 14-5 make 6.

inus or subtraction; or
that the re which is
placed after 1t is to be sub-
tracted from that which is

laced hefore it, thus 6—4

eaves 3.
X Multiplication ; or that the
figures between which it is
placed are to be multiplied,
together, thus 3X3 make 9,
Division ; or that the fi-

prey
gure which is placed before
it is to be divided by that
which is placed after it;
thus 102 leaves 5.

- Equality ; or that the fi-

gures which precede are of
the same numerical value,
or amount to the same sum
as the figure placed afterit ;
thus, in the last example,

10+ Se=5, moaning that 10

divided by 8 is equal to §.
Proportion ; or that the fi-
gures between which they
are placed bear the same
proportion to each other ;
thus, 4 : 6 :: 8: 18, which
denotes that in the same
roportion as 4 is to 6, 20
s 8 to 12; four being two-
thirds of the amount of six,
and eight being two-thirds
of the amount of twelve.
4/8 or 8! denotes the square root of

number 8.

5 or 5% denotes the cubic root of
number 5. .

ke denotes that the number 7
is to be squared.

g denotes that the number 8§

is to be cubed.
Vulgar Fractions.

A rrACTION i§ 8 part of a whole
number, or if a whole be divided into
any number of parts, those parts are
called fractional parts or tions,
A fraction is expressed by two num-
bers separated by a line, the lower
of which denotes the number of parts
into which the whole has been di-
vided, and the upger, the number of
those parts which a person, for ex-
ample, may have. Thus,  means
that you are to divide one whele into
three equal parts, and take two of
the parts so divided. The upper fi-

re is called the nwmerator, and
the lower the denominator.

We shall treat of four kinds of
fractions, proper, improper, com-
pound, and mixed. .

1st. A fraction is termed proper
when the upper nummber or numerator
is less than the lower number or de-
nominator, thus 5 , 71, % » are pro-
ret fractions, because each of themis

ess than a whole number ; for if you
were to divide any thing into Sequal ,
parts, and take but four of these
parts, there would be four parte left.

2nd. An improper fraction is that
in which the numerator is equal to,
or of greater value than the deno-
minatoy ; thus, 3, +, 35 ¢, are im-
proper fractions. ,

8rd. A compound fraction is the
fractional part of a fraction, and is
known by the word ¢ eof;* thus, 4



of . 3 of +, are compound frac-
tions.
4th. A mixed number is composed
of » whole number and thefractional
part of another whole ; as 2§, 34, &c.
(To be Continued.)y
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IMFROVED PROCESS OF PRINTING OR
DYEING WOOLLEN AND OTHER
FABRICS.

Mesers. Richardeson and Hirst, of
Leeds, have obtained a patent for
this invention, which consists in co-
vering parts of the surfaces of wool-
len ﬁgxu with a certain composition
that will resist the chemical action of
the coloured liquor, inte which the
fabric is to be immersed in the process
of t%vciug: in order that when the

loth so covered is withdrawn from
the dyeing vat, and the composition
is removed from its surface, those
parts which have been thus guarded,
_may have retained their origiual co-
lour, and not have been in any degree
affected by the dyeing liquor.

‘The composition is to be made by
mixing about five stone of wheaten
flour, with about four gallons of
water ; making a s(;?ooth aste,
about the consistency of treacle. (It
is not to be boiled, we presume, as
the specification ig silent upon that
subject.) After this mixture has
stood for three or four days, the yolks
and whites of forty raw eggs are to
be added, and the whole stirred well

together. The composition is then .

ready for use; and is to be lrid upon
the fabric by means of a brush when
large portions of the surfaée are to
be protected, or by printing blocks
when small parts of the surface are
to be preserved from the ground
colour in the form of a pattern. A
swall quantity of powdered glass or
shells, or fine sand, is then to be
sifted over the composition, for the
purpose of assisting to set and bind
:ltﬁrmly; this, fhol;:"", may be
ispensed with, if the composition is
thick, and can be dried soon. The
fabric being thus prepared, is then
ready to be immersed in the dyeing
vat, and treated as usual.
When the dyeing process has been
performed, the fabric is to be with«

OXALIO ACID: W7

drawn from the vat, and the compo-
sition being scraped off, or otherwise
removed, presents those parts which
were covered perfectly free from the
colour of which the other portions of
the surface of the fabric have been
dyed.

For the purpose of further illus-
tration, the patentee describes the
fmen of dyeing and figuring a
ady's shawl in several colours.
Suppose one side of the shawl is to
be dyed of a plain blue, all over its
surface, and the other side is to have
arose-coloured ground, with a white
border, to be afterwards printed with
a chintz or other pattern. The
shawl being stretched upon a s
frame, that side which is to be blue,
and that part of the other side im-
tended for the border, is to be covered
with the composition as a guard,
leaving only that part expesed which
is designed to be dyed a rose colour ;
the frame with the shawl, is then
immersed in the dyeing vat, and re-
mains there until it has imbibed its
tint.

The shawl being now withdrawn
from the dye, that side which is in-
tended to l‘;e blue, is to be cleared
from the composition, and the other
side covered completely. It is then
immersed in the blue dye, and after
that operation has been performed,
the whole of the composition is to be
removed, and the shawl will appear
blue entirely on one side, and rose-
coloured, with a white border, on the
other; which being afterwards
printed in-the ordinary way, with a
chintz or other suitable pattern,
finishes the colouring of the shawl.

Newton's Journal.

o

OXALIC ACID.

Tris acid was discovered by
Scheele, and first Jdeseribed by Berg-
man. It is obtained by heating a
solution of sugar in nitric acid.

It crystallizes in small fyur-sided
prisms, terminated b{ dih:dral sum-
mits. These crystals are composed
of 77 parts acid, anl 23 water.
When exposed to heat, it sublimes,
but at the same time is partly de~
composed.



These crystals have a very acid
taste, and redden vegetable blues.
They dissolve in their own weight of
boiling water, and in twice their
weight of cold water. They dissolve,
also, readily in alcohol.

When exposed to dry air, they ef-
floresce ; but in moist air they are
not altered. Neither oxygen, nor
the gimple combustibles or incom-
bustibles act on this acid. It oxidizes
some of the metals ; but most of them
are not affected by it.

It combines with the salifiable
bases, and forms a class of salts,
called oxalates. Muriatic and acetic
acids dissolve it ; sulphuric acid de-
composes it, by the assistance of
heat. Nitric acid converts it into
water and carbonic acid.

When combined with a base and
distilled, it is decomposed, and con-
verted into water, carbonic acid,
carbonic oxide, carburetted hydro-
gen, and charcoal. It is composed,
according to the experiments of Dr.

Thompson, of
oxygen 64
carbon 82
hydrogen 4
100

Thenard and Gay Lussac make its
coustituents as follow :—
‘oxygen 70689
carbon  26:566
hydrogen 2745

100°

———E—

COMPOUND OF VARIOUS METALS.

M. DirTmeR has shown in the
Hanoverian Magazine, that the fol-
lowing mixture, compounded by the
privy counsellor, Doctor Hermstadt,
may be substitnted for gold, not only
with respect to colour, but also to
specific gravity, deusity, and duc-
tility :—16 loth (less than 8 French
ounces) of virgin platina, 7 loth of
copper, and 1 loth of zinc, equally
pure: ghce these metals together in
a crucible, cover them with powdered
charcoal, and melt them completely
into a single mass,

NOTICES TO CORRESPONDENTS.,

SUBSTANCES PRESERVED PROM
HUMIDITY.

When a mixture of one part of
oil and two parts of resin is forced,
by the application of a high temper-
ature, to penetrate porous substan-
ces, as building stones, plaster, &c.
it renders them perfectly impermea-
ble to moisture.

S —

CARBONATE OF MAGNESIA.

According to Bischof, 1363 parts
of water dissolve one part of car-
bonate of magnesia, which is a lar-
ger portion than stated by Dr. Fyfe,
who found that it required 2632 parts
of water to dissolve one part of car-
bonate of magnesia.

i ——
HEIGHT OF MOUNTAINS IN
OWHYER AND MOW EB.

The gigantic height of the moun-
tains of these islands have made them
the admiration of navigators. Cap-
tain Kotzebue found their height to
be as follows :

Island of Owhyee Toises.
Merino Raa 248294
Merino Kaah 21801
Merino Worarai 1687°1

Island of Mowee.

Highest Peak 1669°1
o —
NOTICES

TO CORRESPONDENTS.

T. C. E. in our next.

The numbers published by Messrs.
Hunt and Clark, do not belong to our
series of the Mechanics’ Magazine, and,
consequently, will not be noticed in the
Index of the Sixth Volume.

Communications have been received
from “ A Civil Engineer,”—A. D.=
G. G.—A Constant Subscriber,~A Me-
chanic, and J. Hall, the whole of which
shall meet with due attention.

e ————————
Communications (post paid) to be addressed
to the Editor, at the Publishers’, KNIGHT
and LACEY, 55, Paternoster Row, London.

Printed by D. Sﬂm;mwsm
Strand,
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QUARTRERLY REviaw.

IMPROVED MODE OF' CASTING CYLINDERS.

——

O,

6

T TWOTTurST

kS

A patent has been recently granted
to William Church, of Birmingham,
in the county of Warwick, esq. for
his invention of certain improve-
ments in Casting Cylinder Tubes,
and other articles of Iron, Copper,
and other Metals,

The particalar object of this ine

‘VOL, VI o

vention is to effect the casting of
metallic forms of the kinds above
alluded to, in a more perfect manuner
than has heretofore heen accomplish-
ed, in order to produce the articles
so cast, free from air holes; that is,
perfectly sound, compact, and of an,
uniform texturc ; and in which pro-
. .. P
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cess of castingdthe patentee states

thmt he is enabled also te give a oases

hardened surface to the articles if
uired. .

. For this purpose, it is proposed to
employ both exhaustio and conden-
sation of air in the process, and
therefore he combines such appas
ratns a8 will ensble him to effect
those ol in a convenient way.
But as the great variety of articles
to be cast, must necessarily require
differently formed apparxtus, and as
itis impossible te describe every
that circumstances may render eli-
gible, he merely exhibits, in the
drawing which accompanies his spe-
cification, one construction of appa-
ratus, (by way of elucidation) which
he propuses to employ for casting
cylinders or rollers.

v The figure represents a section of
the mould in which the article is to be
cast, with the other parts of the appa-
ratus suspended by means of chains to
an ordinary crane, in which is also
shew a section of the pan er chest that
holds the melted metal, with an air
pump and air vessel connected, both
to the mould and to the metal chest,
by means of tubes with uniou joints.
The mould in this instance con-
sists of a hollow cylinder of iron,
a, a, a, a, with flanges at the ends,
the interior being bored, or other-
wise truly formed to the figure of the
intendéd cylinder er roller about to
be cast; b, b, is an outer casé or
;acket surrounding the mould, and
eaving a space between for the pas-
e of cold water, which is intended
tobe conducted through this passage
at the time of casting, by means of a
pipe leading from a cistern, or other-
wise, and a cock at bottom, in order
to cool the mould ; ¢, ¢, and d, d, are
caps to be attached to the ends of
the mould, in which is formed the
hollows or recesseg for casting the

'ﬂxdgeons and ends of the roller;

ese caps and the jacket are all uni-
ted to the cylindrical mould by means
of screws Kassing through the flan-
ges. In the upper part of the cap,
¢, a small channel is made with a
conical valve, and a short piece of
pipe, e, i3 attached at the mouth of
the orifice with a stop coek, through
Wwhich channel and pipe the mneuld is

AerrevED RODE OF CASTING OYEYNDENS,

At the lower end
of the oup, d, & pipe or tube, f, is
attached by a gland, and rendered
air tight, whic‘l'xlﬁipe is made of such
a material, as will resist the action of
heat, or such as crucibles are asaally

com| of ; through this the
cpoed e
the mouwld. The lower end of this
tabe, f, is covered by a éxp of irdn,
or other mietal, which should be mude
to fit the tube closely, and be luted
at the edge. :

The mould thus put together isto
be suspended by chains from the
crane, and then the ipe, & which is
attached by a cock joint to the air
pump, A, is to be connected to the
short pipe, e, by means of the union
joint. The joints of the mould being
now properly luted and rendered air
tight, the air pump is put to work,
and the interior of the mould ex-
hausted, in which state it is ready for
casting, or it may have been previ-
ously exhausted by the ordinary ap-
plication of an air pum&;

The phn or metal chest may be of
any confenient form ; that shewn in
the figure at ¢, 1, is preferred, and it
must be of such capacity as will coun-
tain a sufficient quantity of melted
metal to produce the article about to
be cast. "[)'bis pan is to be inserted in
another pan or vessel, k, k ; and the
space between the two to be filled
with pulverized charcoal or other
materials that are imperfect con-
ductors of heat. The pan with the
melted metal is to be brought from
the furnace, and placed in such a
situation under the mould, that the
mould may be lowered down to it,
and the pipe, f, immersed in the
melted metal, the conical form of the
flange at the bottom of the cap, d,
fitting into the rim, e, ¢, on the top
of the metal chest; and in order to
make the joint more close, a spring-
il;g hoop, m, of wrought iren, and
of a wedge form, is placed roun
within the rim in contact, and form-
ing an air tight joint with the upper
edge ef the rim, which giving way at
bottom, to the pressure of the mould,
secures the joint air tight. Through
the lower flange of the cap, d, there is
a small aperture, with a short piece
of pipe, n, attached to it, through

\

to be exhausted.
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thi» rpertwye and the air ma

be drawn from or forced into thz
metal chest, i. The mould and me-
tal chest being now united, as shewn
in the drawing, the pipe, o, which is
attached to the air pump, and to an
exhansted air vessel, p, by means of
® three-way cock joint, ¢, is come
mected to the short pipe, n, by a
wnion joint, and the whole of the
znnm iv now ready for effecting

casting.

In commencing the operation, the
oock, g, isto be turned 30 as to open
& communication between the metal
chest, {, and the exhausted air ves-
sel, p, by which the pressure of the
atmoephere is removed from the sur-
face of the metal for the ose of
prevesnting it from rushing up the
pipe, f, into the exhausted mould,
w&n the mouth of the pipe opens
b{nctbe meltinioof the metal cap,
which cap is to be made of such me-
tal and thickness as will allow it to
melt shortly after the immersion of
the pipe in the fluid metal. The
cock, ¢, is now to be turned 50 as to
cut off the communication with the
exhausted vessel, p, and open a com-
munication with the lower end of the
air pump,

It is here to be observed, that the
air pump is employed both as an ex-
hausting and a condensing pump ;
and its piston being now pnt into ac-
tion, air is driven from the lower end
of the pump through the pipe, o,
into the metal chest, which forces the
. metal up the pipe, f, and thereby
causes it to fill the mould.

To guard against the pressure of
any air which might have gained ac-
¢eess to the interior of this mould, the
stop cock, e, is to be opened, which
leads through the pipe, g, to the ex-
hausting end of the pump, and as
the pump forces air on the surface of
the melted metal, a constant vacuum
is kept upin theinterior of the mould
above the rising vessel.

In order to prevent the metal from
flowing through the exhausting pas-
sage, a conical float valve is suspend-
ed in the cap, e, which, as the metal
vises, closes theaperture. It may be
necessary to remark, that the valves
of the a.irpnmr areunot shewn, as that
apparatus is already well understood,

m

The patemtee states, * It is obvl
ous that moulds which are designed
to cast articles, having irregular sur-
faces, sach, for instance, as eannon
that mcm b:fslidden out, mug;e
conttru parts to, >
80 ad to render th::‘ airgetlght.
Though I have shewn in the drawin
u jacket sarrounding the cylind
part of mry mould for the p of
conducting cold water, yet I do not
intend, under all circumstances, to
employ that mode, but only when I
desire to give the casting a case-har-

dened
Newton's Journd.
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HISTORY AND PROSPEOTS OF ENe
GLISH INDUSTRY,

A VERY excellent article has ap-
peared in the last Quarterly Review,
under the above title, in which the
suthor examines, in the most wasterly
manner, several works which have
recently appenred in France, on the
subject of British industry, We re-
gret that our limits are such as will
not admit of its transcription, more
eull:acizlly, as some of the aushors
whose opinions he confutes, have
obtained, not only a distinguished
rank in the literature of their own
country, but some degree of eminence
in this. Thia is particularly the case
with M. Dupin, who, since the pub-
lication of his work on Great Britain,
has acquired no small degree of cre-
dit with our countrymen. Though
our limits will not admit of its bein

iven to our readers in full, we shall,
om time to time, lay before them
some of the most interesting parti-
culars, beginning with the subjoiped.

The prois:pects which are now
ofening to England, almost exceed*
the boundaries of thought; and can '
be measured by no standard found in
history. It is not by conquest that
her empire is to be extended, neither
is the power toward which she is ad-
vancing to be steeped in blood. The
destiny which the present wmra fore-
tels her, is to be fulfilled by promoting
happiness, and she will grow pros-

erous as mankind become civilized.
Pt is by introducing comforts into
uncultivated r;giom; by inaking
' P



212

savage man familiar with the bles-
sings which the utmost reach of mind
has discovered ; by helping youthful
nations into maturity, and by ex-
tending the pale of social intercourse,
that the wisest, the most moral, and,
consequently, the freest of nations is
to fill up the carecr which is now be-
fore her. . Instead of making distant
"ghores resound with her great artil-
lery, she will bless them with the
produce of her still greater engines
of peace ; and her triumphs shall be
dllumjnated, not by flaming cities, but
by the nightly blaze that issues from
her mighty fabrics of prosperity and
happiness, These are the labours
which suit the people that brought
back peace to Europe ; and it is a just
recompense that the strongest in war
:houhr be the foremost in industry.
When this ceases to be, civilization
will have become retrogade.

.Although it may not be very easy
to give a just estimate of the means
which England possesses, at this
moment—means which are entireli;
of hier own creation—to accomplis
these ends, and to increase her own
prosperity, as well as the happiness
of mankind ; yet the object is so
vast, 8o much beyond what any for-
mer period of the world could have
imagined, that we cannot resist the
gratification of stating one or two

articulars which, taken with the

ue restrictions, may yet give some
notion of the stupendous potver
which is now at her Sisposal.

One of the first of these is fur-
nished by M. Dupin, who, however
little we incline to admire his specu-
lations upon moral questions, may
be admitted as evidence in estimating
physical forces. All the world is
more or less acquainted with those
immense masses, the pyramids of
Egypt, which were considered among
the wonders of antiquity. The ma-
terials of which the largest of them
is constructed, were dug out of the
earth at a considerable depth; and
at no small distance from their pre-
sent situation. They cover more
than eleven English acres ; and are
piled 1:{; to the height of about 700
feet. According to M. Dupin's cal-
culation, their volume is equal to
about 4,000,000 of cubic jaches ;

-
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their weight is 10,400,000 tons ;
which raised to the height of eleven
metres from the bottom of the quar-
ries to the surface of the earth, and
of forty-nine more as their mean
elevation above the basis; in all,
sixty metres above their original level
1ve 624,000,000 tous raised to the
height of one metre.. Now the steam
engines employed in England, are
equal to the force of 320,000 horses,
(1820) and can raise 862,800,000
tons to the height of one metre in
twenty-four hours. But 624,000,000
tons being less than three-fourths of
-this quantity, it follows, that the
steam engines of England could have
raised the materials of which the
great pyramid is constructed out of
the . quarries, could have conveyed
them to their present place, and
heapedthem up in their prescnt form,
in less than three-fourths of one day,
that is to say, in less than eighteen
hours. According to Diodorus Si-
culus, this building employed 360,000
workmen ; according to Herudotus,
100,000 workmen during twenty
ears. Whichever of these estimates
e nearest the truth, it is certain
that one of the most powerful mo-
narchies of remote antiquity, applied
its whole disposable resources in the
construction. Therefore the me-
chanical. power of Dritish steam en-
gines was, in 1820—and it has much
increased since that time—to that of
the Egyptian monarch Cheops, in-
versely as the times necessary to
each to perform the same task ; that
is to say, as twenty years to eighteen
hours, or about 10,000 times as great.
Neither would it Le unfair to deduce
from this single fact, thatthe general
power of the two monarchies, in-
cluding that which is the source of
power, knowledge, was, if not exactly
In this ratio, at least in a propoertion
which could not widely differ fromit,
let us, with great moderation, say
vne-fourth as great; that is, it is
mor2 than probable that the power
of England is, at this moment, 2500
times as great as was that of Egypt,
at the period when this pyramid was
constructed.  When we consider the
1each of intellect which is nécessary
to devise the steam engine, in its
present state; together with its ge-
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neral influence apon civilization, and
the part it acts in national pros-
perity, it would be impossible for a
nation which it has made many times
as powerful as another, by its direct
effect, to- be less than one-fourth as
‘great in every branch where its ac-
tion is only indirect.
" By the power of steam, every ma-
chine to which it is applied, receives,
not an addition, but a multiplication
of force. The power thus produced,
in 1820, was computed to be equal to
320,000 horses, or about 2,240,000
men. At this moment, steam, on ac-
count of its many new applications,
and the improvements made in the
manner of employing it, may per-
form the work of nearly three millions
of men, in the united iin dom.
Let us now see the effect of this
wer in the manufacture of cotton,
‘We have already shown the rapidity
with which the consumption of this
vegetable wool. increased, between
the years 1767 and 1787. .The va-
rious machinery now used in manu-
facturing it, has enabled one man to
2erform the work of one hundred and
fty. Now the lowest computation
supposes 280,000 men—some SRy
350,000 men—to be employed iu it.
Hence the work now performed in
this single branch would, half a cen-
tury ago, have required 42,000,000 of
men, according to some, 58,000,000 ;
that is to say, at the lowest compu-
tation, more than twice as many
men, women, or children, as now
people the British islands. Now,
supposing the labour of each of these
men cost, at this hour, the very mo-
derate sum of one shilling per day, or
181. per annum, the pay of 42,000,000
of labourers would %e 756,000,000¢.
perannum, or a little more than thir-
teen times the annual revenueof En-
gland.” Deducting from this sum the
pay of the labourers now really
employed, at the above annual
rate, (250,000 x 18l. = 5,040,000l.)
and allowing the enormous sum of
50,000,000 sterling for the wear
and tear of machinery, buildings, and
incidental expenses ; the result is,
that the machinery employed in cot-
tonanufactories, save 700,000,000/,
sterling to the British nation; or, in
other words, that, without machinery

ol4

and steam, the prodigy of British'in:’
dustry and civilization would stil
have been wanting to honour man-
kind. !
- But still further—The power em*
ployed in the cotton manufactories.
aloue, of England, exceeds the ma-
nufacturing powers of all the rest
of Euarope collectively. The po-
pulation of this continent does not
amount to 200,000,000, or to five
times forty. Now one-fifth of thig
population certainly is not employed
in rpanufucturini; and all Europe;
supposing it to be'as industrious as
England, and wholly occupied by
cotton, could not, unassisted by ma-
chinery, spin and weave as much of
that material as England now does.
But the most industrions country of
Europe is not half so_much engaged
in manufacturing as England is, and
many of them are ten times inferior ;
in so much, that the average hardl
stands as high as one-fourth in in-
JMustry; hence, then, four Europes
could not, at this moment, spin and
weave as much cotton as England
does. But .the manufacturing in-
dustry of England may be fairly com=
puted as four times. greater than that
of all the other countinents taken'col-
lectively ; and sixteen such continents
as Europe, in the avera\%c state of
indusl'r{ of the whole world, and ex-
clusively occupied by cotton, could
not manufacture so much of it as
England now does. Again, the cot-
ton manufacture of England may be
said to be one-fourth of her total in-
dustry; and her total industry coiild
not be performed by sixty-two such
continents as Europe, in the average
condition of the world. But this ra-
tio must be multiplied by the entire
population of the world, divided by
that of England ; and the superiority
of our eighteen or twenty millions of
subjects, will thus be, at least, as one
thousund to one, over the average
rower and condition of mankind at
arge.
uch are the means which a rude
approximation gives as those that
ngland now possesses, to pour out
the blessings of civilization on the
rest of the world. But, lest this es-
timate should be thought too high,
we are ready to reduce it to one fiith,
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and to say that the productive power
of Britons is only 200 times as
as that of an equal number of men
taken in the average population of
the earth, We know not what por-
tion of this 200 M. Dupin means teo
allow as the present superiority of
England, and to claim as the past
superiority of France ; and we shall
Jeave him to settle the account as he
pleases. .

From this vast cazeer of industry,
now opened to the world, the French
have taken the alarm, and their

thoughts begin to turn toward that

rising contiuent, which promises se
wide a market for all that man can
manufacture. We must expect to
find them as active rivals there, as
they have been clsewhere ; and em-
ploying the same means as ever to
wie with us. Not that we see any
real danger to be apprehended to our
commerce from their exertions ; un-
less, indeed, some miraculous pro-
has been mﬁhm’ | u:lhe last
blic act, by which a judgment
g\uight be forged upon the state of
their manufactures; we mean the
last exhibition of the products of
French industry. Ia 1828, another
of thoss childish shows took place, so
inadequate to give a just idea of the
‘real condition of a people, or to an.
swer any purpose but that of non.
cousuming idlevess and non-produc-
tive ::l:ity. This exhibiﬁol:nm was, if
possible, mere meagre t any
which had preceded; for in what
estimation must we held the national
labours, of which periwigs and per-
fumes were lolmﬁea part 7 Yet they
figured in the Palace of the Louvre,
amidst cases of artificial teeth, sweet-
meats, confitures and bonbons ; re-
minding us, in the midst of what fri-
velity, hel ;sost solemn, of ﬂu; in-
nuity of a Parisian new year's day,
gewi;en sugar and fleur a.reydisguised,
‘a‘s‘ytroml:)er,"i)nttehl:; mo{
sucking pi ams, boots, and bi
m@nriﬁh industry certainly is
not of such stuff as this. It is not
for parade and pageantry. Where
is the palace that could contain a just
specimen of what steam can ped{)m
on general civilization? or who
would conceive the influence of an
iron railway upen humaun happiness,

SELF-ACTING PIANO-FORTS)

from all that conld be.erammed info
the est gallery of Parin? The
mind which projeets such wonders as

these, is not coercible under roofs
and colonnades ; neither could any
show-boards utter what it is. If the
French can thus be vain of useless
gilding and luxuriant dyes, what
would not their boasting be, if the

g)uonedaSoho or 2 Birmingham
ut no; where boating is, Watt
could not be,

cogE—

POWER OF THE SUN'S RAYS.

Mr. Mackintosh, a respectable
sad intellifent gentlemas, who is
contractor for the government works,
camrying ou at Stone-house Point,
near Plymouth, having descended ia
» diving-bell, with workmen, for the
purpose of laying a foundation for
a sea wall, reports, that when the
machine, which is provided with con-
vex glasses im the upper part of the
bell, was twenty-five feet under
water, to his astonishment, he per.
ceived one of the workmen's caps
smoking ;—on examining it, he found
that the rays of the sun had couverg.
ed throuiz the glass, and burnt a
hole in the cap; also, that aimilar
effects had, during hot weather, fre-

ueatly oecurred on their clothes, so
that the workmen, now aware of the
cause, place themselves out of the
focal point.

e ——
SELF-ACTING PIANO-FORTE.

The Dublin Journal gives a long
notice of the mechanism of an in-
genious instrument of this kind,
stating that it performs, with extra-
ordi effect, some of the most
classical and difiicult musio, and that
great difficulties have been sur-
mounted by the inventors,

It combines the most rapid and
brilliant execution with dis 58
and neatness, and they venture to
affirm, that there are few players of
the piano-forte that can equal it in
these qualities. Its harmony is ne-
cessarily more full than can be pro-
duced by eight fingers, tho elcments



SAUL'S PRANSPLANTING INSTRIMENT.

————

BESORIPTION OF A NEW TRANS-
PLANTING INSTRUMENT, FOR
REMOVING PLANTS WHEN IN
PLOWRR,

By Mr. MaTTHIAS SAUL, of Lan-
caster.
SR,
gsend you a description and drawing
a transplanting apparatus, which,
i you think of any interest to the

N5

readers of the Gardener's Magarine,
you are extremely welcome to. It
differs from the one given in your
Encyclopedia of Gardening, and
from every other which I have seen
or heard of. When the instrument
is put together it forms a cylinder

g. A), and when separate it con-
sists of two parts (B), which are
joined together, somcthing on the
i)rinciple of a common door-hinge.

n using this instrument it is best to
have two of them; one to take out
the earth at the spot where you wish
to insert the plant, and one to re-
move the flower with its ball of
earth. The instrument may be made
of any size ; mine is about six in-
ches long, and six inches in diame-
ter. I find no necessity for any
handles: in using it I place it so that
the plant or flower is 1n the centre ;
I then press the apparatus into the
soil, and find no difficulty in drawing
the plant up with the soil, not more
disturbed than if it had been origi-
nally planted in the instrument.
On the 25th of AJ)ril I took up a
Van Thol tulip and a seedling poly-
anthus from my garden, and placed
them on the flower-stage of the
Lancashire flower-show, where they
remained from ten o'clock in the morn-
ing till five in the afternoon. I then
replaced them in the same place in the
garden, and, after I had withdrawn
the apparatus, there appeared no de-
fect in the border, nor drooping in
the flower. I have removed several
large wallflowers in full bloom this
month, without the least appearance
of the flower bein%linjure . Ihave
always been told that a plant in full
flower could not be removed, but I
have proved that by this apparatus
it may be done with safety.

I am at present trying some other
ex_{)e'riments, the result of which
will, I hope, be of interest to the
Gardeper's Magazine,

I remain, Sir, &c. ,
MaTTH1AS SAUL.
Sulyard Street, Lancaster,
April 23, 1826.

Transplanters are chiefly used by
florists to fill up blanks in show-
beds of flowers. The French one
(fig.C), is one of the neatest. Ex-
cepting for the purposes mentioned,



216

a trowel or the spade will be ﬁr;:-'

ferred by the practical gardener.

-

i—

. MBRCURIAL VACUUM ENGINE.

Sir,—I take theliberty of sendin
ouadesign for a machine, suggesf
zy one on a plan something similar
to that of Mr. Tonkin, which ap-
peared in the Mechanics' Magazine
sometime back. A, is a cistern filled
with mercury , B, the beam rod; C
W, are two cylinders ; D D, two pis-
tons ; EF, two pipes communicating
with the cistern; G H, two pipes
which. lead from the cylindqrs, and
unite into one pipe, O, which is three

‘MERCURIAL YAGUUM BNGINE.

feet lo'ng.i aud ({i})s' into a reservoir
below ; M and N are two cocks, ag
alsoare R and §; 2, 8, 4,and 5, are

'wﬁ. . . -
e action is simple and easily
explained. In the present position
of the machine, the cocks M and S are
represented shut, and N and R, open:
the cylinder, C, has just been filled
with mercury, through the pipe F,
but the piston, D, having arrived at
the toﬁ of the cylinder, C, the stop,
8, strikes against the cock, M, (which
was before open) and shuts it ; at the
same instant, another stop, which
could not be shown in the drawing,
strikes against the cock, R, and opens
it; consequently, all the mercury in
the cylinder, C, runs out by the pipe
G, and leaves in C, the mast perfect
vacuum that art can produce.” If,
therefore, the cylinder contain a lit-
tle more than acubic foot, you have
a power which will raise a ton, The
piston instantly descends in this va-
cuum, and the instant it arrives at
the bottom, the stop, 1, strikes
against the cock, M, and opens it,
while the stop, 8, shuts R, and the
mercu? Jinstantly, descends through
E, and raises the piston, D, to the
tog of the cylinder, C, and so on.
The working of the other piston is
exactly similar, and the action is thus
continued without interruption : the
cocks and stops being so arranged,
that while one cylinder is emptying
the other is filling. It will be per-
ceived that the vacuum is not the
only means by which the power is
obtained : the descent of one piston
being materially assisted by the risi

of the other, impelled by the upw

pressure of the mercury, which flows
into the cylinder through the then
opened communication with the cis=
tern. This engine would act with
water, but the pipe, O, must be 33
feet long, instead of three feet, In-
deed, a column of mercury, 30 inches
in height, is equal to a column of
water, 33 feet in height. The power
of the machine when thus used;
would likewise be much diminished,
as water leaves a very imperfect
vacuum, on accouit of the va; our,
which is formed, while that from
mercury is the most perfect which
can be obtained, An objection might
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be raised against the nse of the
mercury, but this could only apply
in the instance, as the same
mercury might be used again and
again,

and in the working of the en-
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gine, there is no expense whatever,
either of fuel or attendance.
I am, Sil’,
Your's, &ec.
T.C. E.

ON FIGURES,
Chap. 1.

On the Reduction of Vulgar Frac-
tions.

Berore any rules can be done, it
is necessary that the fractions should
be reducetf to their simplest forms ;
commonly to prepare them for the
glperations of addition, subtraction,

c. N

Casgl. To Reduce Fractions to

their Lowes Terms.

Rule 1.—Divide both the nume-
rator and denominator by any figure
which will divide them without leav-
ing a remainder; then divide the
answer.in the same manner, and so
continue to do, until the answer ad-
mits of no further division. -

Ez. 1. Reduce 5 toits lowest terms.

In this we find that 7 will be the
divisor ; because both 7 and 14 can
be divided by 7 without leaving a re-
mainder:—thus, -

N7
B



Ex. 2. Redace |3 to itslowest terms,

2 3 4 B

%16 108 36 9 38

Note 1. Any number ending with
an even number, or a cypher, is di-
visible, or can be divided by 2.

2. Any number ending with 5 or
0, is divisible by 5.

8. If the right-hand place of any
number be O, the whole is divisible
by 10; if there be two cyphers, it is
divisible by 100; if three cyphers, by
1000 ; and so on, which is only cut-
ting off those cyphers.

. If the two right-hand fi

answer,

of any number be divisible by 4, the
whole is divisible by 4. And if the

three right-hand figures be divisible
by 8, the whole is divisible by 8, and
soon.

5. Ifthe sum of the figures in any
number be divisible by 8, or by 9, the
whole is divisible by 8 or by 9.

6. If the right-hand figure be
even, and the sum of all the figures
be divisible by 6, then the whole is
divisible by 6.

7. A number is divisible by 11,
when the sum of the 1st, 8rd, 5th,
&ec. or all the odd places, is equal to
the sum of the 2nd, 4th, 6th, &c.
or of all the even places of figures.

8. If a number cannot be divided
by some quantity less than the square
root of the same, that number is a
prime, or cannot be divided by any
number whatever. '

9. All prime numbers, except 2
and 5, have either-1, 3, 7, or 9, as
the right-hand figure : all other num-
bers are composite, or can be divided.

10. When numbers, with the sign
of addition or subtraction between
them, are to be divided by any other
number, theu each of these nu
must be divix_by it.

10 4, .

Thus ——— meaning that 10
added to 8 less 4 is to be divided by
9, the answer will be 5+4—2=7.

11. But if the numbers have the
sigin of multiplication between them,
only one of them must be divided,

10X8%x8 10X4X8 10Xx4x1
6x1

Thus,

6X2 2X1

o -PjeURRS.

Joxgx1 @0 -
—=—m 20 the ansver.
1x1 1

As difficulties sometimes occur in
finding the uigite for the
divisor, accerding to Case 1, the rea-
der is requested to pay partic
attention to the following case.

Case 2. To find a common mea-
sure which willreduce a fraction to
its lowest terms at once.

Rule.—Divide the greater number
by the less, and by what remains,
divide the last divisor ; aud so on,
dividing always the last divisor by
the last remainder, till nothing re-
mains, and the last divisor will give
the common measure required.

Esz. Reduce 3 to its lowest terms
by & common neasure.

-

147)252(1
Y
<105 )147(1
105
42)105(2
84

Tenjsee
42

Thus we find 21 to be the common
measure required; then
21)47(7

352(12

Note.—If in finding the common
measure, an unit should prove the
remainder, the fraction will be at its
lowest terms already. .

I now subjoin examples on the
foregoing rule for beginners to
answer, and the correctness of the an-
swers will be noticed in your address
to correspondents.

the answer.

1st. Reduce !.‘_‘.'to itslowest terms
290
by commen measure.
193

d, — ——
> 576

3d, — —

969
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“h._,.,——-

1336
Sth, —— 126
547
5184
6012
l am, &c.
1and 2 make 3.

6th, ——

g —

ECONOMICAL WINDNILLS.

F Since the gemeral introduction of
steam engines, the use of wind, as a
moving power for machines, has been
much neglected in England. The
French, who study economy to a
great degvee, in the construction of
machinery, are beginning to bri
the power of wind into more gept-
rel use in agriculture, &c. The So-
eiety for the Encouragement of Agri-
culture at Chartres, have given a
ize of 4000 frincs to M. De La
olere, for the construction of a
solid aud economical windmill, capa-
ble of being applied to rural labours.
‘The inventor sells these mills at the
following prices: — A one-horse
power, which will turn a stone of
thirty inches diameter, 16/. and with
a regulator, 24. ; a two-horse power,
or a stone of thirty-six inches,
84.; and 36/, with a regulator.
These machines are made portable,
to move te a.nyrra:;t of the farm, to
raise water for draining, irrigation,
&c. Machines of throe-horse and
four-horse power, to turn stones
of forty-two and forty-eight inches
dinmeter, from 8%, to 48/.; with
regulators the price is one-third
wmore: to the larger of these machines
is attached ; smallc; lml(l: for xrush-
i in for cattle. Considering
:Ileg sm cost of these machines, that
they may be made portable, and ap-
plied to a variety of purposes, and
that corn may be ground by them for
swall families, we may expect that
they will be generally introduced
into farming establishments in this
country : there can be no doubt that

our own hillwrights could make them
a8 goud, and nearly as cheap as the
French. On the uverage, a wind-
mill will work at leastn:irec days in
the week, and it is no expense to the
oewner whether worki:ﬂ or standing
still.—1It is not generally known that
agiven weight of corn will yield a
larger weight of flour, whea ground
by a water mill, than when ground by
a windmill, which is entirely owing
to the 5:eater absorption of moisture
from the atmosphere of a water
mill. A given weight of flour from
the same corn ground at a windmill
would, however, make a heavier loaf
than the flour from the water mill,
because the latter contains a large
quantity of humidity, and will not
require the same quantity of water
to knead it into good bread.

e —

VBLOCITY OF THE BDRAUGHT
THROUGH FVURNACES.

From a work in the press, called
the Operative Chemist.

It might be supposed that the ve-
locity of the draught through fur-
naces would long ere this have been
reduced to calculation. Yet this is
not the case, and the various mea-
sures of it by the several gpathema-
ticians who have investigated the
subject, differ in an astonishing de-
gree. They all, indeed, proceed
upon the principle of the accelera-
tion of velocity in fauin% bodies,
and the usual theorems of hydrody-
namics, but vary very censiderably
in the applicativn of them.

The mathematical investigation of
this apparently simple question may
be divided into two classes. Most of
them found their calculation on the
compound ratio of the acceleration
produced by the height of the chim-
ney, and of difference in epecific
gravity between the external air of
the atinosphere, and that in the flue
of the chimney ; and yet, even these
do not agrce in the results they
obtain. On the other hand, Mr. Da-
vis Gilbert, whose fame as a mathema-
tician of the first rank is unimpeach-
ed, stands alone, as he grounds his
calculation on the volocity with



which atmospheric air rushes into a
vacuum, or any medium of less den-
sity than itself,

. 'They equally differ as to the
lace where the temperature of the
eated air shall be taken to compare

with that of the atmosphere: as the

generality of writers take the tem-
perature from the top of the chim-
ney where the heated air rushes out
into the atmosphere; while Mr

Davis Gilbert in this point varies

from his brethren in choosing the

temperature of the hottest part of
the furnace for the ground-work of
his calculation.

. Taking then as an example, a fur-

nace adapted for melting copper,

with a chimney forty feet higher than
the half, or average height of the
entrance for air ; the temperature of

the hottest part of which is 1500

deg. Fahr., that of the air issuing

from the chimney 123 deg. Fahr,,
and that of the external air forty
deg. of the same scale. If we cal-
culate the velocity according to the
principles of M. Montgolfier, who
1s the first author who investigated
the subject, as they are laid down by
M. Payen in the Dictionnaire Tech-
nologique, namely, that the draught
is equal to the velocity that would
be acquired by a heavy body in fall.
ing through a space equal to the sim-
ple difference of the height of two
similar columns of air standing upon
the same base ; the one of the air of
the external atmosphere, and the
other column of the air in the chim-
ney, of the same height when hot,
but reduced by cooling to the tem-
perature of the atmosphere. Now,
according to this hypothesis, the
heated air will pass out of the chim-

ney with a velocity of 10, feet *91

in cach second of time.

Aunother mode of calculation has
been given in the article Furnaces,
in Rees' Cyclopedia, grounded upon
Mr. Atwood's theorem, which leads
the writer of that article to divide
the difference of the specific Fmvity
of the heated air and external air by
their sum, the quotient multiplied by
the velocity which a falling body
would acquire, by falling freely
through the height of the chimney,
will, it is caid, give the velocity of

VELOCITY OF THE DRAUGHT THROUGH FURNACES.

the current of air through the flue.
But this velocity will, the writer
thinks, be double the real velocity,
on account of the retardation which
the current experiences by the fric-
tion against the sides of the flue.
Now, if this mode of calculation be

ursued, the velocity of the air issu-
ing from a furnace of-this kind, will
be 8 feet *88 in a second of time, so
that if the half of this calculated ve-
locity be taken for the real velocity,
it will be 1 foot *94.,

Passing over, for the present, the
calcnlations of Mr. Davis Gilbert,
as being founded upon a perfectly
different hypothesis, the next author
who has considered the subject is Mr.
Sylvester, in the Annals of Philoso-

hy, for June, 1822. He refers to
Kir. Davis Gilbert's calculations, and
couceives that the hypothesis on
which he proceeds must be erroneous,
because it produces for its result a
velocity which far exceeds that of
heavy bodies falling freely in a va.
cuum, wherens the resistance of the
medium must produce some retarda~
tion of this velocity.

According to Mr. Sylvester, the
velocity of the current of:heated air
will be equal to the difference be-
tween the specific gravity of the cold
external, and heated internal air,
divided by the specific tfrawii:y of the
cold external air, and the quotient
multiplied into the acceleration of
velocity that would be acquired by a
body falling the height of the chim-
ney. Whence, on .the preceding
data, the velocity would be 7 feet <74,

In a recent work, written by Mr.
Tredgold, he has given very ela-
borate formule for calculating the
draught of ventilating pipes, and the
chimneys of furnaces. He assumes
the . force whereby the current
ascends, to be equal to the height of
the chimney, multiplied by the ex-
pansion the air s ffers from increased
tem(rerature to which it is subjected.
And that the velocity is equal to the
square root of sixty-four timnes the
force ; from which velocity,  three-
eighths, or even one half, must be de-
ducted on account of contractivns,
eddies, bends, and friction. -

Now, on this hypothesis, the theo~
retical velocity of the current of air
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in the flue of a furnace of this kind
will be equal to 18 feet *9; from
whence, deducting one half, the ac-
taal velocity is probably nine feet and
a half,

-+ Hence, although these mathema-
ticians all proceed upon nearly the
same theory, still great discrepancies
exist in their results, : :

According to Montgolfier's
calculation, the velocity
of the draught in every
second of time, is . . 18ft. 91
‘The writer in Rees’ Cyclo-
pedia . . . . . . 1
Mr. Sylvester . . . . 7 ‘78
Mr, ’l‘y;edgold c e+« . 9 50

But these differences vanish en-
tirely before the calculation of Mr.
‘Pawnis Gilbert, in the Quarterly
Journal of Sciences for April, 1532,
According to this gentleman, the
rarefaction or expansion of the air
by the heat being ascertained, by
raiging the fraction “%,, to the power
whose index expresses the difference
of temperature, and the density or
specific gravity of the burned air,
as compared with that of the exter-
nmal atmosphere, which Mr. Gilbert
states at 1'0874 to 1, the expansion
divided by the specific gravity of the
burned air, will shew the specific
gravity of the air within the chim-

‘94

ney. -

%’he tendency to ascend will, he
says, be equal to the difference be-
tween this specific gravity and that
of the atmosphere, multiplied by the
quotient obtained by dividing the
height of the chimney, by the height
the atmosphere would have if it were
of uniform density throughout, which
is assumed, by Mr. Gilbert, to be
26058 feet. 'T'he square root of this
product is to be multiplied by the
velocity with which the atmosphere
would rush into a vacuum, namely,
1295 feet in a second of time ; and
the. product divided by the square
root of the specific gravity of the
lighter air will give the velocity.

Now, according to this hypothesis,
the velocity of the air passing
through the above-mentioned fur-
nace, would be no less than 225 feet
‘67 in a second of time; which
being equivalent to 153 miles in an

hour, is about five times the velocity
of the wind in a full storm.

It would appear from the immense
discrepance Eetween these calcula-
tions of the velocity by the most
eminent mathematicians, that every
attempt to reduce the question to
mathematical calculation, has hither-
to proved utterly abortive, and has
left the subject in as much obscurity
as ever. Thus much seems certain,
that if any smoking or fuming body
be held near the eutrance of the air
intoa ve?' Bowerful melting furnace,
when in full heat, the velocity with
which the smoke or fume is drawn
into the furnace, seems by no means
so rapid as might be.expected on the
calculation of Mr. Davis Gilbert.

Mr. Haycroft observes, that the
heat in blast-furnaces does not in-
crease merely in the ratio of the fuel
consumed, but in some compound
ratio: and that even in air-furnaces,
those through which the - greatest
quantity of air passes in a given
tiwe, consume a proportionably less
quantity of fuel to produce the same
effect. - :

r—

ON THE PRESERVATION OF THE COP-
PER-SHEATHING OF SHIPS.

NoTwiTHSTANDING the late re-
searches of Sir Humphrey Davy must
be considered as having opened a
wide and intercsting field, hoth as
regards chemical science, and the in-
terests of navigation: yet the result
of the experiments, hitherto made
by this eminent chemist, do not ap-
pearto be altogether conclusive, with
regard tothe destruction of the shect-
copper applied for the protection of
ships’ battoms. In the first series of
experiments, made with the express
view of ascertaining the proportion
of protecting surface, of irun orzine,
which would be requisite to defend a
given surface of copper from the ac-
tion of the water, the President made
a calculation from the resuit of ex-
periments on a small seale, which (as
15 often the case in experimental
science) did not afford equally satis-
factory results on a large scale; or
in cates of ships making a long voy-



age. ‘Thus, it wis found, that if the
surface of the protecting bars of iron
was sufficiently extensive entirely to
neutralize the ohemical agency be-
tween the copter-sheeting and gea-
water (or in other words, to prevent
the oxidation of the copper) that, in
sach cases, there was uniformly a
deposit of earthy or alkaline matter
from the sea water, which not only,
hbl A ceim.in degree, ’«hr:y:lg;o ibe
the ship's ress t the wa-
ter, bug als‘c):r?gmed a rough surface
to which weeds, and barnacles, &e.
readily adhered. In some of the first
experiments made in Portsmouth
harbotr, and also during one or twe
short voyages in warmer latitudes, it
was demonstrated that the inconve-
nience, resulting from the adhesion
" of animalculs on the ships’ bottoms,
was, at loast, equal to a loss sustained
by the wear and tear of copper in the
usual way.

It would be ahsurd to undervalue
the researches of Sir H. Davy, be-
cause he did not discover, in the first
inetance, that which only could be
ascertained by the test of actual ex-
perience. From the repetition of his
experiments, under & variety of cir-
cumstances, he found that, provided
the surface of the protecting bars
formed more than one foot to every
hundred feet of copper, the latter
was over-protected ; and becare co-
vered with a deposition of alkaline
matter. But, if the surface of the
protectors formed less than 1-250th
of that of the surface of the copper,
the latter was found to be too ireaﬂy
acted on by the sea-water. The best
results appear to be obtained, when
the protecting metal formed from
1-150 to 1-200 of the surface,

Now, although these experiments
are valuable, so far as they demon-
strate the theory of electro-chemical
agencies, it seems to be impossiblein
practice to provide against the va-
rious contingencies, to which ships
are liable, under different circum-
stances. For instance,—an increased
temperature (which in all cases pro-
motes chemical action) must render
the destruction of copper- sheeting of
vessels much greater in the tropical
seas, than in temperate latitudes ;
ood, in the saine latitude, more active

PATPENT PLOORING MACHING,

in sammer than io wintér, Phe qian-
tity of alkaline and earthy matter, in
suspemsion, in sea-water, is also very
different in different situations. The
harbours or coasts in the vicinity of
the primitive ¢lags of rocks, being
far less hiable to produce this
sition of alkaline matter on a ship's
copper, than the ses-water of bays or
harbours adjacent to the calcareous
varieties of strata, Whether a ship
be at anchor in still water, or ina
current, appears also to have a sen-
sible influence, as might be expected,
on the deposition of earthy matter
on her copper sheeting. But the
puint which chiefly influences both the
preservation of thé copper, and the
deposit of earthy matter, is the ship's
motion through the water, For in
addition to corrosion, or waste of
copper arising from mechanical fri¢-
tion, the chemical agency is always
much greater when a ship is under
sail, owing to the conaeeting medinm
of electricity being more perfectly
maintained, than when a shipis in
still water. Under all these miodi~
fications, therefore, it seems to be
impossible to assign anything like an
exact proportion, which the surface
of the protecting bars should bear
to that of the copper on the ship's
bottom. A comparative degree of
preservation is all that can be ex-

ected ; notwithstanding the confi-

ent manner in which the results of
this *discovery™ of Sir Humphrey
Davy has been announced in certain
scientific journals. ’

et ——

, PATENT PLOORING MACHINE,

A machine has recently been in-
vented and patents obtained for it,
which at once performs all the vari-
ous operations for converting rough
sawn boards into completely finished
flooring. It reduces the board to #n
uniform breadth, planes it, cuts the

groove in the one side, and works
the feather or tongue on the other;

. it also removes the superfluous thick-

ness from a sufficient portion of that
part of the board which is destined
to become the under side of the floor,
and even takes off & minute portion
of the arris, that the joints. may en-
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tor with merefaellity in Iaying. them
down ; the whole being execated in
a_superior manner, and, as may rea-
dily be imagived, with much mors
accuracy than if performed by the
most skilfal workman. This inge.
nlons maockine is the invention of Mr.
Maleolm Muir, of the Glasgew Ve-
neer Saw-mills, who has had it in
o)f)eration for some time. The idea
of such a machine, however, had also
occurred to Mr: William Thomson,
Cabinet-maker, in Fountainbridge,
Edinburgh, wnd botk spplied for a
patent at the same time, without the
one knowing of the other's applica-
tion until officially informed of it,
and upon reference to the Lord Ad-
vocate in the usual manner, the pare
ties were called on to sgecify tmr
inventions for his Lordship's consi-
deration, when, although differing in
one important particular, they were
yet found to be so much alike, that
they agreed to take the patent jGint-
ly, in name of both, and to share its
privileges. Each of the patentees has
an ample field for individual exertion
in the city to which he belongs, but
although a considerable portion of
the work has been performed by the
machine in Glasgow, it has not yet
been brought into operation iu Edin-
burlgh; though, we understand, ene
will be started there in the course
of two or three weeks. What con-
stitutes the peculiar value of the in-
vention is its executing to perfection
the most toilsome and slavish part of
the work of the house-carpenter, who
will thus, in future, be relieved from
the laborious tesk of working flooring
boards, at least in the vicinity of these
admirable machines.

e—

PROCESS FOR PURIFPYING HONRY.

The Jews of Moldavia, and the
Ukraine, prepare, without any ex-
pense or trouble, and with common
oney, a sort of sugar which is solid
and av white us snow. This they
send to Dantzic, where the distillers
use it in making their liquor. The
Llrocess cunsists in exposing the
vney to frost, for three avecks, in
some place where neither sun nor

tnow can reach it, and in a vessel
which is not a eonduetor of calorie,
'The honey is not congealed, but be-
cemes clear and hard, like sugar.

Stti—

FLOWER POTS FOR ROOMS.

At at meeting of the Horticultural
Society, on the 6th imst. the secre-
tary recommended the use of moss for
flower pots intended for the house ot
ttansportation, being well adapted
for either purpose, on account of
their not being likely to dirt; from
frequent maturing and decomposi+
tion, it forms a fine pure vegetable
mould. The plan to be adupted, is
to pat a cutting, or seed, into the pot,
and press the mould down hard.

St —

ACCOUNT OF THB RATTLE SNAKER.

Mr. James Pietce, in his account
of the geology, scenery, &c. of the
counties of Newhaven and Lich-
field, has given the following inter-
ssting aceount of the Rattle Snake.
A young man having met with a large
aud vigorous rattle snake, instead of
killing it with his long cart-whip, as
he could easily have done, amused
himself by provoking it, and gently
g}:ying his whip around its bod

e irritated reptile made repeated
and vigorouslerps towards the young
man, coming nearer to him at every
effort; and, being teazed more and
more with the whip, at last threw
himself iuto the air, with such ener-
gy, that when he descended, he
seemed scarcely to touch the ground ;
but instantly rebounding, exccuted a
suceession of leaps, so rapid -and so

reat, that there was not the slightest
Intermission, and he appeared to fly.
The young man betook himself to
a rapid flight ; but his dreadful pur-
suer gained rapidly upon him, til
approaching a feuce, he perceive

at he could not pass it before the
fangs of the snake would be hooked
in his flesh. As his only resource,
he turned, aud by a fortunate throw
of his Iash, by which he wound it com-
pletely round the serpent’s body, he
arrested his progress and killed him.



R —
" YRAST A8 A MANURE,

I'r is not generally known that
yeast is one of the most powerful
manures in existence. Some experi-
ments have been tried with grass-
plots’ and different culinary vege-
tables, from which it appears, that a
small quantity of yeast, after it has
become putrid and uscless to the
brewer or baker, will effect wonders
when mixed with water and applied
to plants as liquid manure. 'The only

TTTTT TenRt it

danger seems to be in making it too
rich. We wonld mcommeys} such of
our readers as have leisure and op-
portunity, to try it on pines, vines,
the brassica family, eupecnall{ic}ly
liflowers, the potato, as a pitkle Tot
wheat and other seeds, and for wa-
tering new-sown turnips, and similar
oleaginous secds. Gardener's Ma-
gazine. .
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Go, wondrous creature ! mount where Science guides,
Go, measure earth, weigh air, and state the tides ;
Instruct the planets in what orbs to run,

Correct old Time, and regulate the Sun.

Pope’s Essag on Man.

THE COLISEUM, REGENT'S PARK.

The exterior of this building has
been for some time finished, and the
more important part of the work,

the painting, has been proceeding .

with great rapidity. It is now in a
very forward state. ‘The whole of
the outline is execcuted, and a
great part of the colouring is com-
pleted.  Quite enough is already
ag)parent, to justify the belief that
the view will be at once the most
striking and curious that has ever
yet been exhibited. At present,
the only means of ascending is by a
temporary apparatus, which takes
the spectator to the top of the build-
ing. Suspended there, in something
like the car of a balloon, only with
VOL. VI,

the more comfortable reliance of se-
veral stout ropes, the view presents
itself to great advantage. The
effect is exactly similar to that pro-
dyced by looking from the top of St.

aul's, with this difference—that in
the Coliseum you may command a
constantly clear atmosphere, and are
spared the labour of mounting the
never-ending stairs which the enter-
prising cockneys, who condemn them-

selves to ascend the heights of the

metropolitan church, are obliged to

tread. The drawing is exccuted with

a degree of precision far beyond any

thing that has yet been reached by

panoramas, excellent as they are.

By a contrivance invented by Mr.
Q
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Hornor, the'most exact geometrical
- results have been ohtained through-
out the picture ; and to such an ex-

tent has this accuracy been carried, -

that the most minute objects to which
the range of the view extends may be
discerned by the naked eye, and sa-
tisfactorily identified by means of
glasses. The painting, regarded
.merely as a work of art, is alvo of a
very high character. The effects of
li%ht and air ar¢ preserved so adni-
rably, as to keep up the illusive idea
of distance in a manner which is per-
fectly astonishing. Even at this
moment, unfinished as the picture is,
the spectator finds it difficult, after
he has looked at it for a short time, to
believe that his eyes are fixed on a
plain surface.

As the object of the exhibition,
when completed, will be tu give, in
the first place, an exact notion of
the scene which this immense city and
the surrounding country present
when viewed from the highest gal-
lery of St. Paul's, the panorama can,
of course, only be well seen from a
central position near the vaulted
ceiling. The projector has invented
& coutrivance for this purpose, which
will not ouly effectually accomplish
this object, but will {oe new and
l;!easin'g in an extravrdinary degree.

he visitors enter a chamber on the
floor, or terre plein of the huilding,
which will be fitted up so as to resem-
ble, in shape and character, the
‘dome of St. Paul's. It will be fur~
nished with various objects suffi-
ciently amusing to eXcite the curi-
osity of the company for a few mo-
ments. In the mean time, by a strong
mechanical power, and by a move-
ment wholly imperceptible, the spec-
tator will be raised to a proper ele-
vation for viewing the painting.,
The novelty and surprise which this
must produce in the minds of per-
sons who a few moments before were
sitting in a carriage, or saunterin
in the park, can hardly be imagined,
and cannot fail to add to the attrac-
tion and interest which the Panvrama
is, of itself, well calculated to excite.
. The gardens by which the build-
ing is to be surrounded, will be
scarcely inferior, in ingenuity and
novelty, to that part of the exhibi-

THE. COLISRUM, ABGENT'S PARK.

tion which has just been described.
The enclosure, in which the buildin,
stands, is rather a limited space, a
appeared, when it was begun, little
more than large enough to isolate the
edifice from the roads and stréets by’
which it is surrounded. -Mr. Hornor
has, however, so contrived to vary
the surface, by excavating it'in sofne
parts, and heaping up banks in
others, as to increase the actaal 6x¥
tent to an astonishing degree. 1'reex
of the height of twenty feet are
growing in perfect vigour and luxu-
riance upon banks, which, at Clrist-
mas last, consisted of bare and loose
earth. A close, and even green
sward, covers the Rpace on either
side of the buiiding, and shrubs of
great variety and beauty, some of
which are indigepous, and others are
exotics, are planted thickly about.
The disposition of the grouuds is
now only in profrm. but their lead-
inF features will be presented in the
following order:—The spectator is
cconducted, by means of a covered
way, from the place at which he
ascended to a scene in the open air,
which forms a striking contrast to
the multitudinous expanse he has
just been contemplating. He finds
imiself in a valley, surrounded by
rocks, and planted with alpine trees
and shrubs, disposed in a wild and
picturesque manner. A cascade
pours from the highest craz, and
then streams through the Jower
masses of rock. A Swiss cottage
is placed here to keep up the idea
which the other parts of the scene
excite. 'The outlet from this glen is
by means of a subterranean passage,
which opens upon an extensive and
beautiful conservatory, filled with
choice plants, so disposed as to blend
with the higher trees on the banks,
and effectually to intercept the view
of the building, large and lofty as it
is. The notion of space and ex-
tent which a conservatory is calcu-
lated to create is increased by a
grotto at the end, and by a peculiar
distribution of light. A yentle
ascent leads back- again to the en-
trance of the building, and terni-
nates this picturesque frame-work to
the most stupendous picture of a me-
tropolis that has ever yet been exhi-
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bited. A grove of lofty trees~—the
reats of which. by a contrivance
which almost revivés the hanging
gardens of Babylon, are little lower
than the top of the outer wall—ef-
foetually shuts out every object that
does uet belong to this enchanted

spot.
- Such is. the Coliseum as it is, and

as it is intended to be when finished. -

What has already been done is the
best earnest for the completion of
the design, and it promises to unite,
with a really important national ob-
ject, some of the most delightful
productions.of art, and an exhibition
of a ;:rfectly novel character.

It has been supposed that this un-
dertaking was the work of several
artists, and that it has heen support-
ed by a sort of Joint Stock Com-
pany. We are glad to be able to
-state that both these notions are in-
correct. The whole of the plan and
execution, the drawing, the build-
.ing and the gardens, have been per-
formed by Mr. Hornor, and he will
be intitled, as well to the emolu-
ments which may be expected from
this curious exhibition, as to the re-
,mﬁon which it must confer on

We have heard that Mr. Hornor
has been offered ten thousand
munds for the net proceeds of the

t year's exhibition, and that this
offer has been rejected, as falling far
short of what is confidently expected
to be realized.

A —
To the Editorofthe Mechanics’ Mogatine.

MECHANICS' INSTITUTIONS.

+ Wehave the pleasure to lay before
our readers the subjoined copy of a
letter which we have rect-ivet{v from
Mr. Moss, the honorary Secretary
of the Bath Mechanics® Institution ;
and, as the London and Devonport
Mechanics’ Institutions have adopted
a similar line of proceeding, we feel
confident, that this praiseworthy ex-
ample will be followed by every other
Mechanics® Institution” throughuut
the empire,

Sir,—By request of the committee,
I transmit a copy of a regulation
unanimously agreed to. at the gene-
ral annual meeting of the members

2%

of this Institution, on Monday, t
8rd inst. and they will feel oblige
by your publication of it, in the Me-
chanics’ Magazine, as early as con-
venient. '
I am, Sir,
Your very obedient Servant,
PaiN. Moss, Hou. Sec.
Bath Mechanics’ Instit. July 19, 18398,
* Resolved, that members of any
Mechanics® Institution, be admitted
to the Bath Mcchanics' Institution,
aa visitors, whenever the Librarian
ie in attendance, by producing. their
subscription tickets.

e ——

ROTARY STRAM ENGINE.

Mr. Lemuel Wellman Wright, the
inventor of the pin machine, has re-
cently obtained a patent for improve-
ments in the construction of steam-
engines.

is patent is stated to be supple-
mentary to one obtained in 1817, in
the name of Poole, for improvements
in steam-engines, communicated by
a foreigner residing abroad. The
steam engine described in the speci~
fication of thia patent, is of the rotary
kind, and consists of a flat hollow
cylinder, .placed vertically, within
which. another coucentric cylinder
is made to revolve on an axis, by
square valves or flaps, which are fas-
tenedtoit by close-jointed hiuges, and
open from it at right angles, s as to
occupy the space between it and the
external cylinder, during about three-
fourths of its revolution, and which
are gradually closed in succession by
an inclined plane, that projects in-
ternally from the rim of the external
cylinder, extends about a fourth of
its_circuit, and comes close to the re-
volving cylinder at one end, where it
forms a step-piece, that fills up the
interval at that part between the two
cylinders ; heyond which stop, the
pipe enters iato the external cylin-
der, that conveys the steam to it,
while the eduction pipe, that carries
off the steam to the condenser, pas-
ses out near the extremity of the in-
clined plane. The flaps, when closed,
lie in hollows, made to fit them, inthe
rim of the revolving cylinder, and
have flat pieces of brass placed on

Q2
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studs near their edges, which being
gressed outward by.springs, that lie

ehind them, form what may be cal-
led a metallic stuffing, at three of
their sides, while the other side is
closed by the accurate fitting of the
hinge, so as altogether to prevent
the steam passing through between
the valves and the cylinders in any
part. The passage between the re-
" volving cylinder and the stop, is made
steam-tight by a thick piece of brass,
that fits close to the rim of the first,
and is received into a cavity of the
latter, in which springs are enclosed
that press it out towards this cy-
linder; and the two cylinders are
made to fit steam-tight at their cir-
cles of contact, by two flat brass
rings, one of which is fastened to
each side of the revolving cylinder,
by screws inserted through slots,
which admit of its being moved out-
wards towards the fixed cylinder,
and, being divided into two pieces

across its diameter, flat wedges,

which are pressed by springs into the
lines of its junction, from the side
next the axle, tend always to press it
outwards against the inner rim of the
external fixed cylinder, and keep the
steam from passing by it, notwith-
standing its gradual wear. A plate
of steel or hard iron, which fita the
cavity between the two cylinders, is
described as being screwed against
the thickest end of the inclined plane,
at right angles to the sides of the cy-
linder, and iv the line of the radius,
whose use is not clearly explained,
and which, it appears to us, might be
omitted - without any injury to the
effect.

The valves or flaps are made to
rise out of thecavities which contain
them, after they have passed the in-
clined plane, by pieces that proceed
from their hinges, nearly at right an.
gles to their backs, which point to-
wards the angle when they are clo-
sed, and w*hijl come in contact with
the roller, whose axis is fastened to
the side as a fixed cylinder, when the
flap has completely passed the incli-
ned plane ; which roller, by pressing
these angles backwards, obliges the
flaps to rise upwards across the an-
nular cavity, hetween the two cylin.
deps, and comstitute that opposition

OF OXYGEX.

to the steam, which causes the inter-
nal one to revolve, and turn round
the machinery that is connected with
its axis, ?

The axle of the revolving cylinder
passes through brass closing boxe¥,
whichmakejointsimpervioustosteam,
by being made to fit conical rollersat-
tached near to the ends of the ﬁ:i!é,
and which are further secured 'by
brass caps, which fit tight over. them
and the parts of the axle which ex=
tend beyond them. *

Repertory of Patent Inventions.

e —
OF OXYGEN.

This substance is an air, or, as
chemists call aerial bodies, a gas. 1t
was discovered by Dr. Priestley, on
the 1st of August, 1774. It may be
obtained by heating black oxide of
manganese, in an iron bottle fitted
with a long iron tube. The extre-
mity of the. tube is plunged into a
trough of water, having a shelf a
little below the surface, on which
stands an inverted glass cylinder fyll
of water, . -

The open mouth of this cylinder is
brought over the extremity of the iron
tube. Assoonasthe manganese is red
hot, air issues from the extremity of
the tube, dnd gradually fills the glass
vessel, displacing thfe water. In this
way, any quantity of oxygen gas may
be grocl{r‘e]d. Red-lead, ﬁr re'?preci’:
pitate, may be substituted for the
manganese, but they do not yield se.
much oxygen. The salt called hy-
peroxymuriate of potash, may alsv be”
used, aud it yields a very great pro-
portion of pure oxygen. Oxygen
gas may also be obtained, by putting
the manganese, in powder, into’ a’
glass retort, A, ’
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and pouring on it, as much sulphuric
acid, as will make it into a thin paste.
The heat of a lamp, ‘B, being applied
to the retort, while its beak is plung-

into the water trough, C, the gas
is disengaged in cousiderable quan-
tity, and will'pass into the inverted
glass cylinder, D.

This gas was called, by the disco-
verer, dephlogisticatcd air ; Scheele,
We‘m likewise discovered it, called it
empyrial air; Condorcet gave it the
name of vital air; and at last, La-

voisier, from an hypothesis respecting *

the formation of acids, distinguished
it by the appellation of oxygen gas,
which it now bears.

" Oxygen gas possesses the mecha-
nigal properties of common air. Itis
colourlese, invisible, and capable
of indefinite expansion and compres-
sion.

Combustibles burn in it better and
brighter than in common air. Ani-

s can breathe it longer than com-
mon air without suffocation.

It has been ascertained that one-
fifth of the air of the atmosphere, is
oxygen gas, and that when this por-
tjon ig abstracted, the air can neither
support comnbustion nor animal life.

Then substances are burnt in oxy-
ié’:i gas or air, or when animals
reathe them, a portion of the oxy-
gea always disapﬁears, aud, in some
cages, even the whole of it.
m,lt specific gravity, according to
rwan, is 1'103 ; according to Davy,
1127 ; according to Fourcroy, Vau-
quelin, and Seguin, 1087 ; accord-
ing to Saussure, Junior, 1'114 ; that
air being 1000. At the tempera-
tare of 60°, and when the barometer
stands at 30 inches, 1000 cubic in-
ches of common air weigh, very near-
ly, 30°5 grains, troy ; 100 cubic in-
ches of oxygen, in the same tempera-
ture and pressure, weigh, according
to these results, 33 grains, 34°37
grains, 8315 grains, and 3397
grains, troy.

It is not sensibly absorbed by wa-
ter. 100 cubic inches of water,
freed from air by boiling, absorbs
855 inches of this gas, according to
the experiments of Dr. Henry.

Oxygen is capable of combining
with a great number of bodies, or it
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bas an aqfinity for them, and forms
compounds with themn. o

WOODEN PENDULUM.

Gentlemen,—In the Mechanics"
Magazine, volume fifth, page 375,
there is an inaccuracy in the quota-
tion from article 1, of the Annals of
Philosophy, March 1826. Wooden,
Pendulum.

“The remark should run thus. A
rod of heavy wood, is, in point of ac~ -
curacy, inferior to one made of
light,

I remain, Gentlemen,
Your obedient Servant,
Magrk Beavroy.
Bushey Heath, near Stanmore, July 29, 1826.

We have given insertion to the
preceding in this place, ‘a8 being
much more likely to command the re-
quisite degree of attention for the
correction of an important error, than
would result from any notification
we might offer in our ¢ Address tg
Correspondents.” We feel much obli-
ged to' Colonel Beaufoy for this com-,

munication.—EbiToRr, v
R
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'Il'he term MACHINE, is8 now;‘ vule,
garly given to a great variety of sub.
x?ect.sy; gwhich have very littleyanalo;" .
{:y which they can be classed, w1
propriety, under any one name. We
say a travelling machine, a bathing
machine, a copying machine, a
threshing machine, an electrical ma-
chine, &c.&c. The only circum-
stance in which all these agree, seems
to be, that their construction is more
complex and artificial than the uten-
sils, tools, orinstruments, which offer’
themselves to the first thoughts of
uncultivated people. They.are more
artificial than the common cart, the
bathing tub, or the flail.. Iu the lan-
guage of ancient Athens and Rome