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n the Application of Steam, Ke. 7

or by any other means; and ‘of applying the hct water

prc.luced by such condensed steam to: the various pur-

poses of trades and manufactures, Let it be remembered

also, that 1 apply the hot water which is pxoduced by

such steam as is or may be condensed by the power of
the steam-engine to the like purposes of trades and ma-

nufactures.

My sixth application of steam is, the application of
that steam which arises from sugars, unfermented worts,
and all other unfermented solutions, which I do not only:
apply to any of the purposes abave Iﬁentioqecl, and con-
dense the same, and use the liquor produced by such
condensed steam, but 1 also cause such liquor as is or
may be produced by the condensed steam of sugar, un-
fermented worts, and other unfermented solutions, to be
put into a state of fermentation, and to. pass through the

. process of distillation. And the liquor produced thereby

I use either for the purposes of trades or m?;ramfacturcs,
or for any other purpose to which it may be applied.
My first improvement in the constructing and adapt-

-ing of “coppers or boilers consists of the following prinei-

ple, namely ; in causing that heat which is generally ab-
sorbed and lost in- the sides, back, and other parts of
such fires or furnaces as are used in trades and manufac-

* tures, to be applied to the l)ca'ting,or boiling of water or

liquor in other coppers or vesscls than those which arve
generally used for the purposes of trades or niannfic-
tures ; so that @ greater @untity of water or liquor'may}
be-heated and boiled either for the purposes of the trade
or mannfacture, or for any othex purpose ; and pro-
cess of the'trade or manufacture may be thereby greatly
forwarded without any extia consumption of fuel,  Aud
this I do by adapting, cmmuc::tir:g, or applyi 1nb, qdppm‘s,
boilers, or vessels, near to, orin eontact with, such fires
or furmaces, either on the sides or bud\, or any- p"ah of

Vor. i,
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. 418 Putent fon certuin new Discovertes; &e.

the sam>, so as that: th; walter or liquor contained in sucl:’

coppers or vessels may be. heated or boiled <cherchy.
Which methad of constructing and adapting coppers or
Yboilers I have more particularly ﬂescubed in the opemﬁ-
cation above mentioned and referred to’; 5 wherein I have

"explained my method of working the steam or fire en-

gine by means of such separate and detached coppers or
boilers as are constructed and a.duptcd upon the above-
mentioned principle. o

My second improvement is the adapting and connect-
ing coppers, boilers, or vessels, constructed upon the
above-mentioned principle to the steam or fire engine ;
so that the same fire necessarily used for the purposes of
trades and mauufactures may at the same time be ?1)p11ed
to the use of the steam m fire engine.

My thixd xm"nmemu‘t is in causing the heat of the
fire to be conveyed through the watér or liquor, either
by means ‘of tubes, flues, or other hollow bodies, or by

- causing the fire or furnace to be in the middle, or inany

other part within the body of the liquor, -either in the
form of a cone or pyramid, ov in any other form, and
the water or liquor to surround the same 3 nor i3 it (;f any
consequence in what form-or shape the copper or boiler

‘ is made or construclc\] or in what direction the p)'pes or

tubes are placed, “provided it is constructed ‘upon the

above principle of causing the fire ar heat to be conveyed

through the body of the water or liquor contained therein

instead of conveying the heat or fire entirely through the -

water or liquor in the copper, boiler, or vessel. Isome-
timesause the bottom of:the copper or hoiler to ba made

in the shape of a coné or pyramid, so as to cause a.

greatersurfice to be exposed to the heat of the fire, and
‘the heating or boiling of:the liquor contained therein ta
be forwarded thereby.

" In witness whereof, &e,

CYhservations
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2 .
Observations on the Ruantity of horizoniadl Refraction ;
with a Method of measuring the Dip at Sea.

By WiLLiam Hype Worrastox, M. D. F. R. 5.

From the PmirosopHicAL TRANsacTIONs of the-
Rovar Sociery.

IN a paper which I.some time since presented to this
Society, (printed in the Phil. Trans.for 1800,) I endea-
voured to ascertain the causes, and to explain the various
vases, of horizontal refraction, which I had either ob-
served miyself, or had seen described by others. .

At the time of writing that essay, I had not met with .

_the ¢ Mémoires sur PEgypte,”™ published but a short

time before ;.and I was not aware that an account had
been given by M. Monge, of the phenomeron known to
the French by the name of mirage, which their army had

- daily opportunities of seeing,-in their march through the’

Y

deserts of Egypt.

In the perusal of this memon‘ 1 could not fail to derive
instruction from the information it contained ; but, as the
facts related by him accord entirely with the theory  that
I had sdvanced, I was by no means induced to adopt
the explanation: that he Ims proposed, in preference to
my own.

. The definite reflecting suface which he supposes to
take place between two strata of air of different density,
is by no means consistent with that continued ascent of
rarefied air, which he himself admits; and*the explana-
tion founded on this hypothesis will not apply to other
cases, which may all be sztisfactorily accounted for, upon *

. the supposition of a gradual change of density; and suc-

cessive eurvature of the rays of light by refraction.
Hhh e > Ihave
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I hate since learned that the same subject had alse
been ably t\eated by Mr. Wo]tman in Gilbert’s ¢ Anna-

~.len der Physik ;> but I have to regret that this disserta-

tion, as well as that of Gruber, in the same Annals, were
written in a ]aumnge that was unknown'to.me, and that
1 could not avail myself of the assistance that I might
otherwise have received from their researches.

When 1 formerly engaged in this inquiry, being im-
pressed with the advantage to be derived from-it to nau-

tical astronomy; on account of the variations in the dip

of the apparent hotizon, from which all observations of
altitude at sea must necessauly be tdken, I sumres.wd the
c‘zpedlencv of a series of observations, to be made by a
person attentive to those changes of temperature or mois-
ture of the atmosphere, on which be might find the de-
pression of his horizon principally to dcp(;nd. T had at
#hat time no expectation that I could myself pursue this.
subject farthér to any useful purpose, having little pro-
spect of residing for a sufficient leﬁthl of time in view of
the sea, and seeing no. other method by which the same
end might be auompbshyd 1 haye, however, since
that time, found'means to satisfy myself, by observations
over, the surface of the Thames, that although the quan-
tity of refraction variesin general with'any change of the
thermometer or hvv;omcter, yet the Jaw’ of these varia-
tions is ot altogether so simple as I had hoped it might
be found. ‘ 4 .

I shall, on the present occasion, fivst relate the facts on
which this opinion is founded, and which are in them-
selves sufficiently mm_arkable, on account of the unex--
pected quantity of refraction observable over a short ex-
tent of water ; I'shall, in the nest place, shew that the

~exact detertnination of the concurrent changes of the at-
‘mobphuc are of less value, and their megulaums of

less



* lique line of an oar dipped in the water.

" of the water ; but, by a. mc*zmte share of attention, a

with a Method of measuring the Dip at Sea. - 421

less consequence, than I had conceived, as there is a
very easy method whereby the quantity of dip atsea may

. be dt any time correctly measured ; and therefore the

end which I souglit by indirect means, may be at once

* divectly attained.

The first instance that ocemrred to me, of observable
refraction over the surface of the Thames, was wholly
accidental. 1 yvas sitting in a boat neav:Chelsea, in such
a position that my eye was elevated about half.a yard
from  the surface of the: water, and had a view over its
surfice, that probably somewhat excteded a mile in
length, when I remarked that the oars of several barges
at a distance, that were then cmmng up with the tide,

_appeared bent in,various degrees, according to their dis-
tance from me. Tb\e most distant appeared neatly in the

@

form here represented ; dd, being my visible horizon by
apparent carvature of the water; a'b, the oar itself in its
“incline position ; aud b ¢ an inverted image of the por-
tion be. By a little attention to otlier boats, and to
buildings on shore, I could discern that the appearance
of all distant nb)ects seen near the surface of the water”
was affected in a similar manner, but that SLquely any.
of them afforded images so perfectly distinet as the ob-

A person present at the time (as well as some others to
whom T have since related the circamstance) was inclined
to attribute the appeal'ance #o reflection from the surface

very
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very ¢vident difference may be discovered between the
inversion occasioned Ly reflection, and that “which is
caused by atmospherical refraction. In eases of reflection,
the angles between the object and image are sharp, the
-line of contact between them straight and well defined, but
the lower part of the image indefinite and confused, by
means of any slight und ulation of the water. But, when
* the images are caused by refraction, the confines of the
object and its inverted image are rounded and indistinct,
and the lower edge of the image is terminated by a
straight line at the surface of the water. In addition to
these marks of difference, ,thele is another circumstance
which, if attended to, mugt at once remove all doubt;
for, by bringing the line of sight near to the surface of
the water, boats and other small objects are found to be
completely hidden by an apparent horizon, which, in so
shiort a distance, cannot be owing to' any real curvature
of the water, and can arise solely from the bending of the
rays by refraction.

‘When I reflected upon the causes which were probably
instrumental in the production of these phenomena, they
appeared referrible to difference of temperature alone.
Affrer a'succession of weather so hot that the thern ometer,
during one mon.h preceding, had been twelve timr above
80°, and on an average of the month at 63°, the evening
of that day (August 22, 1300) was unusually cold, the
thermometer being 55°. The water might be supposed
to vetain the temperature it had acquired during a few
weeks preceding, and, by warming the stratum of air
immediately contiguous to it, might cause a diminution
of its refractive density, sufficient ‘to effect this inverted
curvature of the rays of haht, in the manner formerly
explained.  As T was at'that time unplouded with in~
straments of any kmd I 1%; it not in my power to esti-

: ‘mate
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mate the ‘quantity of refraction, or tcmperaiures’; and
can nnlyrsay that, to my hand, the water felt u’ an un-
common degree warmer than the AreDuts

Being thus furnished with an unexpected field for ob-
servation, I from that time took such opportunities as
similar changes of the weather afforded me, of examining
and measuring the quantities of refraction that might be-
discovered by the same means over another part of the
viver, that I found most suited to my convenience.

The situation from which thé greater part of my obser-
vations were made was at the SE corner of Semerset-
houze. The view from this spot extends under Black-
hlals—budrre, towards London-bridge, up“mds of a mile
in length, and 1 the opposite direction through West-
minster-Bridge, which is three quarters of a mile distant.

- Such distances are however by no means necessary ;
and indeed the air over the river, in cold weather, is ge-
nerally, or at least very frequently, not suﬂicisemgly cl_ear
for seeing distinctly to so great distances. For, since the
winds which are most likely to effect a sufficient change
of temperature, on account of their coldness, are usually
 from the B, or NI, the principal smoke of the town is
then bmurrht in that direction, and hovers; like a dense
fog ove« i3 course of the river. This circumstance de-

‘prived me of. many opportunities which the changes of
the thermometer indicated to be favourable for my pur=
pose, and obliged me often. to make use of shorter dis-
tances than I should otherwise have:chosen; by bringing
the line of sight as near as 1 could to the surface of the

Jvater.
For'this purpo,e, I bad a plans rveflector fitted to the
object-end of a small pocket tcnescopc at an (mgle of 45°,
® 5o that, when the telescope was held vertically, it gave a
horizontal view at any level t}mt was found most ehgd)le.
i v g . When

o o
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TABLE.
Air. | Water.'| Differ- | Ref %:U]d Z
) T Vv ater. ier- elrac- Vit Varo-|
At3, A. M. | ‘ence. linnc (\in[:’ gzel::

1800. Sept: 23 | 57 602° 322 4 Sl e
Oct. 17| 46L | 49% 3 3 d_eldgo

22| 38 49L | ikl 3 Sowil6T

Nov. 1] 41 451 450 8. A a5

4| 432 | 46} 3 g 12 |72

5137 45 8 8+ 1 |69

12| 442 | 48 4 1+ 3L | 73

13 | 40 441 41 1176

1801. June 13| 50 | 63 T e 5 |65
22| 55 61 6 64 6 |65

$311 55 62 7 6 4% | 65

24| 55 61 6 5 3 |67

Sept.. 8| 60 64 g 2 |78

9| 64 642 il o5 3 4

10| 58 64 6 1! 2550

12 o’clock, 10| 63 64 1 & |

_Froma review of the preceding table it will be found,
upon the whole, that ‘when the water is warmer than the
air, some mereese of depression of the horizon may be
exp=cted : wue ohat its quantity will be greatly infiuenced
and in gene.ral diminished, by dryness of the atmosphere.

1t appears, however, that no observable regularity is
deducible from the measures above given; but that the
quantity, on some occasions; is far different from what
the states of the thermometer and hygrometer would indi<
_cate, On the 9th of September, for instance, the dif-
~ ference of temperature is only 9, and ‘the evaporation, to
counteract this slight excess of warmth, produced as
much as 8° of cold ; fevertkeless, the refraction visible
was full 5. In this observation Fthink that I could not

_ be mistaken, as the avater was at the time perfectly calm,
Vor. IIL.—SEcoND SERIES. Tii S i-the
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the air uncommonly-clear, and I had leisure .0y pam-
cular attention fo so unforeseen an occurrence.

This one instance appears conformable to the opinion
entertained by Mr. Huddart, and by M. Monge, that,
under some circumstances, the solution of water in the
atmosphere causes a decrease in its refractive power ; but
on no other occasion have I been induced to draw a simi-
lar inference. >

The object that | have at all times chosen, as shewing
best the quantity of refraction, has been either an oar
dipped in the water at the oreatest discernible distance.
or some other lin€ equally inclined ; and the angle mea-
sured has been, from the iaoint where the inverted image
is terminated by the water, to that part of the oar itself
which appears to be directly above it.  (The apparent
magnitude of ¢ ¢, Fig..p. 421.)

The eight first angles were taken with a mother-of-
pearl micrometer in the principal focus of my telescope,
and are not so much to be depended upon for accuracy
as the succeeding eight. These last were measured with
a divided eye-glass micrometer, and comequentlv are
not liable to any error from unstmdu ess o~ the instru-
ment or objzet. :

From the, forezoing obseryations we learn,7tnat the
quantity of refraction over the surface of water may be
very considerable, where the land is near encugh to in-
fluence the temperature of the atr. At sea, ’h'owc{'er, 50
great differences of temperature cannot be expected ; and
and the inerease of dip eaused by this variation of hori-,
zontal, refraction, it is to be presumed, is not so great as
in the confined course of a river; but, if we consider
that 4t may alse be'subices to an equal diminutionifrom
an opposite cause, and that the horizon may even be-
come a.pparen_tly elevated, there cia be no question that

5 A % “the
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the sxcess before obtained, the index error may then be
‘corrected accordingly ; and, since the want of dju.tment,
either of tne glasses at right angles to the plane of the
instrument, or of the line of sight parallel to it, will af-
fect both the larger and smaller angles very nearly in an
equal degree, the § part of their difference will be ex-
tremely near the truth, and the errors arising from want
of those adjustments may with safety be neglected.

This method of correcting the index error for the back
observation at sea was many years since recommended by
Mr. Ludlam * ; yet I'do not find that it has been noticed
by subsequent writers on that subject, or suggested by
any one for determining the dip; but I can discover n6
reason for which it could be rejected as fallacious, and I
should hope that in practice it would be found conve-
nient, since in theory it appears to be effectual.

The most obvious objection to this, as well as to Mr.
Huddart’s method, is the possibility that the refraction
may be in some measure different in opposite points of
the horizon at the same time. When land is at no great
distance, such an inequality may be found to occur ; but,
upon the surface of the ocean in gerieral, any partial va-
riations of temperature can rarely be sul pose 1 to exist ;
and it is probable, that under any circumst nuces. .ae
difference’ will not bear any considerable proportion to
the \yhole refraction ; mor can it be thought a sufficient
reason for rejecting one correction proposed, that there
may yet remain other smaller errors, to which all me-
thods are equally liable, but which it is not the object of
the present dissertation to rectify.

# Directions for the use of Hadley’s quadrant, 1771, § 82, p. 56.

On:
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Ln a few days the salt will be dissolved, and the mix-
ture, upon stirring, will become nearly uniform.

Take fourteen bushels of sand, or twenty of dry mould.
Upon these pour the above liquid ingredients. - Turn this
somposition frequently oyver, after adding to it as much
fresh horse-dung as will bring on heat and fermentation ;
in six months it \nll be fit for use.

T apprehend that the above quantity will be fuund suf-
ficient for an acre : my trials, howeyer, do not give me
sufficient authority to determine upon this point. ;

For the convenicnce of carviage, I hayve directed no
more eavth to be used than will effectually take up the
liguid mnledlents But if the farmer chooses to mix up
the compost with the mould of his field, T would advise

- bim to use a larger portion of earth, as he will thereby
be enabled to distribute it with more regularity upon the
surface. I have not yet had any extensive trial of its ef-
ficacy upon pasture and meadow grounds : but I presume
that whatever will nourish corn, will also feed the roots
of grass. When used upon such lands, it should be put
on during a rainy season, as all top-dressings are injured
by the sola1 heat.

Al s of cattle must be kept off the lands for some
time, as they will bite the grass too close in quest of the
salt contained in the compost, whwh I have found to be
the case in small trials.-

I shall hiere observe, that the oil-compast is only in-
tended to supply the place of rape-dust, soot, woollen
rags, and other expensive. ‘hand-dressings. It is in all re-
speets inferior to rotten dung : where that can be ob-
tained, every kind of manure must give place to it.

At the same time that dung aflords n~urishment; it
opens the pores of the earth. Hand-dressings, on.the
contrary, give food to plants, but contribute fittle to-

wards
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wards lesening the soil.  This is an useful and practi=al
distinction, ard ray be applied through all the \anety
of manures made use of by the farmer.

I presume that the oil-compost resembles the natural
food of plants ; but I submit that, as well as every thing:
else, to experience, our unerring guide. §

Jt may be objected, that it has not sufficiently under-
done the putrid ferment, to attenuate the cily particles.
The use of"‘rape-dust, soof, horn-shavings, and-woollen
rags, take off that objection, and at the same time confirm
‘the theory upon which the above compost is founded.

1 do not take upon me to direct the experienced farmer -
in the manner of using this new compost I would have
every person apply it in the way most agrecable to him-
self. Many things will occur to the practical husband-
man, that no reasoning of. the philosopher could foresee.
By attending to the different ways of using it, we may

. reap considerable advantages. Improvements may be
collected even from .the highest degree of mismanage-
ment.

Facts must ever be the foundation of our reasoning.
‘Without them the philosopher is a kind of Jgunzs “zfuus.
Instead of unfolding nature, ﬁe covers her W' a loud,
and endeavouwrs, as it were, to bung old Chaos vavg
again into the world.

Should T presume to instruct the farmer in the manage-
ment of the compost, I would recommend it to be
sown immediately after the grain, and both harrowed in
together.

i The following ex:peri:nent, though trifling in its own
nature, gave me the first encouragement to prosecute
the subject upon a larger scale.—T took four pots,
Nos. 1, 2, 3, 4-

No. 1.
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salt will burn up the roots of the plant, and hir.der vége-
tasion. For which reason I would recommend the com
post to be exposed to the inflaence of the air for some
months before it is Jaid on.

2. That lime contains no vegetable food; aml is, ik its
dwn nature, an enemiy to yegetation. It is, however,
of exeellent use in assisting vegetation, in the manner
described in the Essay or the Nourishment of Vegetables.

My experiments teach me, that all kinds of soils may
be benefited by this manure,. The limestone, gravelly,
sandy, and chalky soils seem to' require it most. The’
vich Toams and good clays have nowrishment within them-
selves, and stand more in need of the plongh than the
dunghill- ;

It is observed by farmers, that rape-dust seldom suc-
ceeds with spring-corn unless plentiful rains fall within
a few weeks after sowing. 1 have more than once made
the same observation upon the oil-compost, which in-
duces me to recommend it for winter crops only, From
the unctuousness of its nature; it is more than probable,
that it should lie exposed for a long time to the influence
of the weather, which benefit it is depriv ‘d of when used
for barley, and sweh crops as are sown late in toe srng.
T am confirmed i this idea from repeated expetiments
made with the eompost upon turnips, which generally
proved unsuccessful.  But at the same time I invariably
tound that those parts of the field on which the compost
‘had been spread preduced the best crops of grain the fol-
lowing year. TFrom . this slow manner of giving its vir—
tues, it seems to be an improper dressing for all plants-
that have a quick vegetation,

Agreeably to the theory advanced in the first Essay, T
presume that all Jands, which have been exhausted by
frequent crops, are robbed of their oily particles, and

cwnsequently
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consequently have become barren, The oil-compos’, as
it plentifully restores particles similar to those that are
carried off, has a fair appearance of provi~g an excellent
westorative. To lands under such circumstances limz
alone is the worst manure that can be apphed.

This last observation naturally leads me to wish for a
general history of manurss, upen sound and rational
principles. Icannot help regarding that necessary part
of husbandry as a subject but imperfectly understood. -
Whoever succeeds in that difficclt task will prove him-
self a real fiiend to mankind. Without it agricultwre
muust temain 2 vague and uncertain study.

O¥servutions on the Process of Tusning.
By Mr. Davy.

From the JowrwaLs of the Rovar InstiTuTion of
GREAT BriTain.

L. On the Prepayation of Skin for Tamning. :

IN all the processes for forming leather, the skius are

depilated, and freed from flesh and extraneous matter

Sefore thay a»: submitted to the action of the tanning

fixiviom. Tn some cases, when large skins are employed,

a slight degree of putrefaction is induced, for the purpose

of enabling the hair to be readily separated ; but in ge-
“ neral this eficct is produced by a. mixture of lime and
. water.

The process by putrefaction is so simple as to require
no comment : the epidermis is loosened by.it, atd the
cellular substance that constitutes the bulb of the hair
softened in such a manner *hat it may be easily sepurated.
from the cutis or true skin.

- > Kkk 2 When
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It has been proposed to use the residuum of the .anning
Tix'viur or the exhausted ooze, for the purpos:s of de-
pilation ; but*this liquor seems to contiin no substances
capable of acting qpon the epidermis, or of loosening
the bair ; and when skin is depilated by being exposed
toit, the effect must really be owing to incipient putre-
faction. 3

Skins, after being depilated and cleansed, are in this

country generally subjected to other processes of pre-
paration before they are impregnated with the tannirg
principle.
e The large and thick hides “’hlch have undergone inci-
pient putrefaction, are introduced for a short time into a
strong infusion of bark, when thev are said by manufac-
turers to be coloured'; and after this they are acted upon
by water impregnated with a little sulphuric acid, or ace-
tous acid formed by the fermentation of barley or rye.
In this case they become harder and denser than before.
and fitted, after being t'.mned,' for the purpose of foi‘ming
the stouter kinds of sole leather. The acids are capable of
combining both with skin and with tannin ; and it would
appear that, in this process, a triple combination must be
effected or the surface of the skin, though from theory
one shouid be disposed to conclude, that the interior part
coyld he little modified in consequence of the colourmg,
and the action of the acids. LR

The light skins of cows, the skins of calves, and all

_ smaller skins, are treated in a very different way, being
submitted for some days to the actionof a ligivinm, called
the grainer, made by the infusion of pweons—dung in

water. After this operation they are found thinner and
softer than before, and more proper for producing flex-
ible leatier.  When the infusion of pigecns-dung is ex-
amined, after being freshly made, it is found to contain a
'y “little
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fittle ca~bonate of ammonia, bat in a short time it under~
goes fermentation, when' carbonic acid and hydrocar-
bonate are given ¢ut by it, and a small quantity of ace-
tons acid formed. The alkali in the grainer may probably
have some action upen the skinj it may be supposed to
froe it from any oils or calcareous seap that remained ad-
‘hering to itz but the great effect probably depends npon
the complicated process of fermentation, during which
the skin loses its elasticity, and becomes soft; and it is
found by tanness, that dung which has undergone fer-
mentation is wholly anfit for their use.

I have tried several experiments or diffevent substances,
as substitutes for the pigeons-dung used in the grainer,
but without gaining successful zesults. Very weak solu-
tions of carbonate of potash and carbonate of ammonia
seemed to soften cons;dexably small pieces of skin that
had been depilated by lime ; but when they were tried
by Mr. Purkis, in the processes of manufactuve, the ef-
fects were less distinct. In the western counties of Eng-
iand the excrement of dogsis employed instead of pigeons
dung, and culver, or the dung of fowls is in common use,_
The dung of graminivorous quadrupeds enters only,slo“'l}.r
into fermentation, and it is not found efficacious in the
process.

II. On the Lzlpy'egfmtybiz of Skin with the Tanning
Principle.

The tanning lixivium or ooze is generally made in this
country; by infusing bruised or coarsely powdered oak-
bark in ‘water. :

Skins arc tanned by being successively immersed in lix-
iviums, saturated in different degrees with the astringent
prineciples of the bark. The kxmums Srst emp]ﬂ)ed are

. usnally
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ssurlly ~veak ; but for the completion of the process they
are made as strong as possible. A
In the process of tanning, the skin gains new ehemical
- properties; it mcreases in weight, and becomes insoluble
in boiling water. 3

The infusions of oak-bark, when ehemically examined,
are found to eontain two prinsipal substances; one is
precipitable by solution of gelatine, made from glue or
isinglass ; and gives a dense Dlack with solution of com-
mon sulphate of iron. The other is not thrown down'
by solution of gelatine ; but it presipitates the salts of
ion of a brownislr black, and the salts of tin of a fawn
eolour.

The substanee precipitable by selution of gelatine i
the tanning principle, or the tannin of Seguin. It ises-

* sential to the convetsion of skin into leather, and in the
process of tanming it enters into chemical union with the
matter of skim, so as to form with it an insoluble com-
pound.  The other substance, the substanee not precipit-
able by gefatine, is the colouring or extractive matter; it
is capable of entering into union with skin, and it gives
to it a brown colour; butit does not render it insoluble
in boiling “water.

It has been usually supposed that the infusion of oak-
bark contains a peculiar acid, ealled gallic acid ; but some

late esperiments vender this opinion doubtful : and this
prineiple, if it exists in oak-barlk, isin intimate combina-
tion with the extraetive or colouring matter.

In the common process of tanning, the skin, which is
chiefly composed of gelatine, slowly comibines-in its ors
ganized form with the tannin and extractive matter of the”
fnfusions of bark § the greater proportion of its increase
of weight is however owing to tannin, and it is from this
substance the leather derives its characteristic propertiess

g < but



410 Obsérvations on the Pracess of Tanning:

but its colour, and the degree of its flexibility, appear to
be influenced by the quantity of colouring matter that i€
contains. ;

When skin; in large quantity, is suffered to exert its
fu'll action upon a small portion of infusion of bark, con-~
taining tannin and extractive maiter, the flnid is found
colourless. It gives no precipitate to solution of glue,
and produces very little effect upon the salts of iron, or

of tin. \ &

The tanning’ prmctple of oak-bark is ;more soluble jin
water than the estractive matter. And the relative pro-
portion of tannin to extractive matter is much greater
in strong infusions of oak-bark, than in weak ones;
and when strong infusions are used for tanuing, a
larger proportion of tannin is combined with the mat-
ter of skin:

For calf-skins, ‘and light cow-skins, which are usually .

prepared in the grainer, weak lixiviums are used in the
first part of the process; but thick ox-hides, for the pur-
pose of stout sole-leather, are generally kept in a strong
ooze; preserved constantly in a state approaching to sa-
tardtion, by means of strata of bark:

Calf-skins, and light cow- -skins, in the usual process;

' require’for their’ full imptegnation with tannin from two
to four months; but thick ox-hides demand from’ten to'
eighteen months.

In any case the state of the skin with regard to impreg-
nation with tannin may be easily Jjudged of, if it be cut
transversely with a sharp knife’: in this case the tanned
part appears of & nutmeg colour 3 but the' unimpregnated
skin retains its whiteness. j

The tanned hides designed for soleJeather are, while
drying, generally smoothed with a stout steel pin, and
beat with a mallet. By this process they. are rendered,

§ 3 denser,
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Extractive, or colouring matters, in cases when they
exisC inCastringent infusions, as+n the instance of oak-
bark already mentioned, are wholly or partly absorbed
with the tannin by the skin, The leather from barks in
“igeneral is coloured, and contains dlﬂ'elent proportions of

.;tractlve matter, " X

OF all the substances that have been examined as to-
their tanning properties, catechu or terra japonica, is
that which is richest in the tanning principie. This sub-
stance is the extract of the wood of a species of the mi-
mosa, which grows abundantly in India ; and calculating:
on its prlce, and on the quantities in which it may be
procured, there is great reason to believe that it may be
made a valuable artlde of commerce.

In a paper published in the Philosophical Transactions
for 1803, a statement is given of the comparative value of
different astringent substances, oak-bark being considered
as the smndmﬁ

‘The attraction of tannin for water is much stmnger
than that of any other of the principles usually found in

_ astringent vegetables; and the saturated infusions ob-

tained from substances containing very different propor-
¢ions of astringent, matters, are usually possesséd of the
same degree of strength with regard to their tanning
powers, -
" When saturated solutions of the tanning principle are
used in the process of manufacture, the leather is tanned
in 2 much shorter time than in the common operation
swith weaker infusions.” The rapid method of tanning has
been recommended by M. Seguin,; and is ably descubed
in a pamphlet published by M. Desmond.

It has however been generally observed, that leather too
quickly tanned is more Tigid, and more Lable to crack
than leather slowly tanned.  And there is every reason to

1 lo beheve
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which was measured sixty years ago by the French Aca-
demicia s in Lapland, under the nolar circle, In Frdncc,
when the idea of seeking in the dimensions of the glabe
itself the unif to which all measures and weights might
be referred, had once been congeived and adopted, it was
necessary to make an effort proportional ta the impor-
tance of an undertaking which was thus become national. -
In the midst of a long and sanguinary war, together with
difficulties of every other kind, a chain of trigngles has
been formed between Dunkirk and Rarcelona, c:nmprc-
hending the tenth part of the arc of the meridian which
cxtends from'the Equator to the pole, and which _equal
to one-fourth of the circumference of the globe 5 and the
ten millionth part of this are, thus determined, has heen
adopted for the unit of the metvical system : it has been
fixed by the construction of standards made of substances
proper to resist the attacks of time; and by a careful
examination of the precise relation of the leng:h of the
metre to that of the pendulum vibrating seconds, on the
level of the sea, in a given latitude, the deter mination of
+this unit has been rendered independent of any accident
that might destroy or impair the standards representing
it ; while in the formation of these standards all the pre-
cautjons have been employed that could be suggested by
the present improved state of natural philosophy, and of
the arts,

In Bogland, on the other hand, operations have been
carried on for these five and twenty years, which are to
be -the foundauons of an exact map of Great Britain.
These labours, begun by the, late General Rov have
been conducted with muc u_sagdcnty and pregcision ; and

the results are likely to procure very interesting informa-
tion. respecting the figure of the earth. Sir George
Shuckbulgh, an eminent member of the Royal Society
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Account tf Experiments s/zewmg that iolent Conflagra-
vions. may. be extinguished by very small Duantilies of
7 Vam ly Means of a povtable Hand- Lngine.

By . VAN Marum.
From the ANNALEs DE CHIMIE,

_A QWEDE named Van Aken, nine years ago, pub-
“licly shewed at btockholm, Copenhagen, and Berlin,
“that he could very expeditiously extinguish fires by a
small quantity of a quuor, denominated dnt\-mcerdmy,‘
and which he for some time kept secret.  Having seen in
thepurmﬂs that M. Van Aken had repeated liis experi-
ments with great success at Berlin, in the presence of
some of the members of the Academy of Sciences, I wrote
to the celebrated M Kidpmth requestmg him to com-
municate to me the compositiop of M. Van Aken’s antl-
incendiary liquor if he was acquainted with it, with the
intention of ascertainifig: the merit of the invention by an
experiment on a large scale.» For this purpose, as soon
as M. Klaproth had communicated to e the method of
. preparing it, I caused a quantity to be riade under my
own inspettion. It consists of a solution of 40 Ibs. of
_sulphate of iron and 30 Ibs. of sulphate of alumine, mixed
with 20 1bs. of red oxyd of iron (colcothar) and 200 1bs.
of clay. I then beg‘m to make comparative experiments
by setting fire to two masses of combustibles, equal in
every respect, and by extinguishing one: of them with
Van Akew’s liquid and the othér with common water. 1
. was surprised to see, in sever.xl trials, that by dsing the
two liquids in,the same minuer, the fire was ok a.‘s more
e.\pedltmusly extingnished by water than by the anti-
inceadiary liquor; but 1 observed, at the same time,
g = that









464 Method of citinguishing Five with a small 2uantity

be used in cases of necessity. Many followed my ad-
. vice in mediately, and after “their. good effects- had ‘been
seen, in some Jases their number increased. more and
more in many of the towns of Holland, especially after
the experiment which I made here i in May, 1797, to shew
upon a larger scale the advantages that may be derived
from a judicious application of water to estinguish even
the most furious conflagrations by means of purtable en-
gmes, with'a very small quannty of water. The experi-
ment was the following :

I constructed a shed of dry “ood formmn' a room
vtweuty—four feet long, twenty wide, and fourteen liigh,
having two doors on one side, and two windows on the
other. This shed was provided with the wood-work of
a roof, but was not covered, and stood about six inches.
from the ground, that there nﬁght be a thorough current
of air to increase the- Fex‘cenesé of the flames when the
building should be set on fire. - The inside of it-was com-
pletdy covered with piteh, and lined with straw, which
was likewise pitched. < To this straw lining I fastened
wood-shavings, and cotton dipped in oil of turpentine; to
set fire to the whole inside of the shed at once. :Soon
after the fire \vasai')plied, the flames being increased by
the wind, were_every where so violent that all the specta-
tors:thought they could not possibly be extinguished. T
however succeeded in about four minutes, by the method
alréady d(.‘,SCl’i‘bed,.With five buckets of water, pari of
which was wasted through the fault of those who as-. .
smted me, -as the following experir iment proved. -

"1 invited but very few to be pxesent at this.first experi-
ment on the 8th of May, but on the 1Ith I'repeated it
in the presence of a very numerous company, after re-
pairing and restoring the shed %o its eriginal state. The
fire was not less vmxent than in the precedmg experi-

e ; ment..
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ment. I then directed: the water myself, without any
assistance--and effectually extingnished the fire ln three
minntes, having used only three buckets of “water, each
containing about four gallons and a half.

Being at Gotha, in July, 1801, the Duke and Dutehess
of Gotha pressed me, at their expence, to repeat the ex-
periment, of which they had seen the details in the Ger-
man journals, that it might be made more gener'allly'
known in that part of Germany, where, as in other coun~
tries, great injury is sometimes sustained from conflagra~
tions, because the people know not how to employ judi-
ciously the small quantity of water they have at hand.
The obliging maunér in which their highnesses requested
me to vepeat the experiment, and my swish to make it of
more general utility induced me to undertake it. The
celebrated  astronomer Von Zach was likewise present,
and drew up the account inserted in a Geriman periodi-
cal publication, intituled, $ Reichs 'An'zeiger,” of 6th
August, 1798.

M. Lalande arrived at Gotha four days after the e‘i—
periment, and was informed of itsresult. He mentioned
it, as he lately informed me, soon after his return to
Paris, to the National Institute, but he at the same time
told‘me, that doubts were entertained of wae truth of his
narrative. To remove all doubts on this head, I shall
dnnex the following account of the experiment; drawn up
by the celebrated astronomer'of Gotha, and inserted by
him in the above-mentioned periodical pubhcatlon.

¢« Doctor Van Marum having made some stay at Gotha
in the course of a htel,.uy tour in Germany, in 1793, the’
Duke of Gotha, known' as an amateur of the mathema~
tical and physical smences, expressed a wish that he’
wotld - exhibit, on a la\oe “scale, an experiment” of his’

" method of extinguishing fire, the effect of which M. Van'

Vor, III—Skcokn Seies. Ooo ~ Marum.






of IWater by Means of a Hand-Engine. . 467

near as the heat of the fire would permit him ; he first di-
rected the water to the south-east side, -as aear the door
as possible, and as soon as the flame was exting&iéhed in
one part he guided the water to another. He then di-
reeted it along the north-east side, so that in a few mi~
nut(.‘:s the flames were coi'np]etely extinguished on those
two sides. The engine was then placed before one of
the apertures made in the form of windows, on the north-
west side. . He.in a vefy short time o):tinguiéﬁed “the
south-east side, and then: coming to the middle of the
shed, which wasstill on fire in several places in the cre-
vices of the plaﬁks and the holes made by the nails, he -
completely extin‘éuished the fire, which from time to
time broke out again in small flames, and this terrible
conflagration was entirely got under.  According to the
calculation of several of the spcctatox;}l the fire was ex-
tinguishied in three minutes, at most, after the engine
began to work. It is true'the flames broke out again in
several places, but they were of so little consequence that
they were extinguished by means of wet rags fastened to
astick. Before thc engine began to work, the reser voir
was filled at two different times with two buckets of wa-
ter.. But in the remoyal of the cl}gine $o the first aper-
ture or \:«fiudow of the shed, and afterwards to the mid-
die of it; a considerable quantity. of water, that may be
estimated at nearly a. pailfull, was spilt; so that it-may
wwith truth be asserted, that this violent conflagration was
extinguiéhed"by three buckets of water, exclusive of what
was afterwards used to extinguish those parts of the shed
_that remained red. . When the dre wasout, _every one
could see that it was not only “the matted straw which
had been bur ned, but that the wood, of which the build-

ing was coustructed, had been so comp[ctdv on fire that .
the sp‘.ce ot an inch ‘could not be found that had not
Qoo 2 : been
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been burned to a greater or less depth. The north-east
side in particular, agaiast which the wind had crivea the
flemes with the greatest violence, was entirely charred.
The experiment made at Gotha diﬂ'ersmateria]ly from
that at Harlem in the following pérticuhr, that the flames
and thick smuke that issued fro-n the daors, rendered the
app}'ouch to the'shed with the engine _e..\txemely difficult
at the-former place, so that it was only by persuasion,
and the courageous example he himself set,; by placing
himself alva» s in-front with the engine-pipe, that M. Van
Marum Qould induce his assistants to approach the danger
they so much dreaded.” = g
From what has been already s:tated, it results, that in
the application: of this method of extinguishirg fire, the
- whole art consists in attending to what follows : that to -
stop the most violent flame it is necessary only to wet the
surface of the burning substance where the flame appears,
and for this purpose only ‘a ‘small quantity of water
is required, if it be applied with judgment to the
burning part, 'Thus the point to be attended to in
estinguishing a fire is to' direct the water so that the
whole surface of the'burnintr part may be wetted and ex-
tinguished, and that in such a manner ~that no extin-
 guished spot may be left hetween two others that are on
fire : for if attention be not paid to this particular, the
heat of the flame burning here and there, rapidly changes
inte vapour the water with which the extinguished wood
has been wetted,. and it again takes fire. Therefore,
to extinguish fire of every kmd and in whatever manner
it may Lau. happened. nothing more is necessary than to
apply to the burning pare a sufficient quantity of water
to wet its surface. - ?

On
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On. svne Zzperiments made with-a Magnetic Needle,in
order o distinguish wnmediately @ Bar of Iron fipm @ :
‘Bar of Steel. By P. ToreLLl b1 NARCI. ©

From the JourvaAL DEs MinEs.

¥ I MADE two small square magnetic bars, four inches
long, and two, or two and a half, lines on each side; and
in order to try their attractive aud repulsive force, I held
them to-a magnetic needle, about three inches in length <
I judged, by the distance at which they acted, of their
greater or less degree of magnetic power. 3

T had at hand some bars of steel, of different forms,
sizes, and lengths, which had never been polished, tem-
pered, or rubbed with the loadstone. T held one of these
bars to the magnetic needle, to see at what distance it
would act, but I found it inconsiderable in comparison to
the magnetic bars which I had made. e

At this moment the idea occurred to me to repeat the
experiment of the i:wlarity of a common bar of iron, to
see at what distance that would act. .

This experiment consisted, - as every one knows, in
holding alternately to the two extremities of .a magnetic
needle, fixed on its pivot, the ends of a bar’of iron,
eighteen or twenty-four inches in length, more or less,
which is held in a vertical position, and which, by this
alone, is instantly rendered magnetic, ‘and thus acquires
polarity (ﬁ' that expression may be used to sié‘nify that it
acquires two poles) ; sO that if the lower extremity of the
bar of iron be held to the end of the needie marked N,'
which turns towards the porth, it is repelled, which shess
hat this lower extremity is the north pole of the bar
when placed vertically. If the iron bar be lowered, still
keeping it in a vertical position, and if ‘without dcrungﬁ ¢

( ing
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which gave no indication of magnetism ; I held it verti-
cally, and presented the lower end to the north , pole of
the need‘I‘c attraction took place, which, pxoves that this
lower extremity of the bar of steel had not become the
_north pole by the vertical situation,: I reversed the bar.
of steel, and obtained the same result, that is, there was
an attraction ; Tlowered 4t vertmally for the purpose of
bringing its upper extremlty near the north pole of the
needle, fixed on its pivot, and placed on the edge of the
table ; I stifl found that there whs attraction. I then pre-
se}lted the same extremity of the steel bar, still holding
it vertically to the south pole of the needle; it yas again
attracted ; which proves that this bar had not acquired
any ‘polarity, and likewise that it afforded no sign of
magnetisiiy nor cons¢quently of polarity ;. for if a har
of steel obtain, in any manner whatever the smallest de-
gree of magnetie power, the poles iminediate]y shew
themselves. !
~ To proye that it is: the vertical situation alone which
instantly gives poles to a bar of ivon, and makes it a kind
of artificial magnet, T shall mention an experiment that
°1 have made, and whic oh I have nio where scen deseribed.
The idea of making it arose from a desite to d1>cuvex
“whether a bar’ of steel, which had. afforded signs of at-
traction and. repulsion, when held. vertd cull}', actoally
bad poles.

After haying” proy el the polarity ofz bar of iron n held
vertlcally, and which I had reyersed several times, to’
change ‘its poles, T wished to ascertain whether it retained
any sign of magnetism ; for this purpose [ held my “bar
of iron hor»zomally in the same menner, axd at the same
he1ght as my umrruetlc needle;; T kept- the lmr nearly
“east and west, that s, pf.‘lpend‘culal to the north and
“south direction of the ngedlg 1 adyanced it by dcnxec,s

# - A s till-
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till' T was near enough to act upon lt and attraction took
place. T varied the experiment by reversing my_bar,
and presenting it alternately to the two extremities of the
magnetic needle; it still produced attraction, which is
an evident proof that this bar possessed no magnetic vir-
tue, and that its mugnetism and polarity were owiag
to its vertical position alone.

Another experiment, which follows, confirms this as-
sertion. I presented th(. bar of iron, holding it hori-
zontally to the north e}\tlemnty of the mignetic needle ;
I slowly brought it nearer, till T perceived a commence-
ment of attraction, when, without deranging the ex-
tremity of my bar of’ iton, next to the needle, I raised
< up the other end, which was farthest from it, so as to
make it describe the arch.of a circle, whose centre was
at the extremity of the bar next to the needle. I then
observed, that in proportion as I raised the extremity of
my bar of iron, ‘and it traversed the arch of 90 degrees,
to pass from the horizontal to the vertical line, the at+
traction which existed between the extremity of the bar
and the north pole of the needle was converted by de-
grees into repulsion ; and it was sufficient for me to de-
scribe an arch of 20 degrees with my bar before I began
to perceive the ~epulsion.. I cannot positively say whe-
the maximum of repulsion is obtained by the vertical
situation ; it appeared fo me to increase tjll about 70 or
80 degrees, where it stopped. These are delicate ex-
periments, and, to appreciate their effects, it requires
instruments appropriated to the purpose, and skilful per-
sons to manage them.

By reversing this experiment, " that is, placing the
whole apparatus in the same manner, but lowering the
extremity of <he bar of iron furthest from the magnetic
needle; instead of raising it, and describing with it the'
: T : = PRsEs fourth
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fourth partcof a circle, below, quite contrary efcés are
produced, that is tie attraction is 1ore ahd more aug-®
mented, "

e

“IF ‘the experiment be repeated with the south end of -
the needle, you obtain the sane results reversed.

The following are the experiments I bave made with
bars of steel, which. a(ib;{ded some signs of magnctism.

The.ﬁrst bar of steel which T emploved for the purpose
of repeating the experiments, which prove that iron in-
stantly acquires polarity by its vertical position alone,
and to ascertain whether the same were the case with
steel, convinced me that it did not possess the same’
property. .. £y ¢

I was desirous of repeating this experiment with other
bars of steel, of diffevent forms, sizes, and lengths. I
took some round pieces of steel, three, four, and up to
six lines in diameter, and from fifteen to cighteen inches
long. T likewise took bars, twelve or fifteen inches in
length, and three or four Jines on cach side 5 in a word,
any that I happened to have in my Liboratory, form and
magnitude being objects of perfect inditierence.

I found some of these bars, which, upon the first ex-

periment, that is, upon being held verticalfy, and bring-

ing the lower end near the north pole of the needle,
shewed an evident repulsion. This at first disconcerted
me.* I turned the bar the cotitrar

1y, and attraction
took place 3 which convinced me that the bar of steel
had begun to acquire a magnetic powc

which had given
it poles. I continued my experiments, presegiting (as in
those made with the bar of iron, and described above)
the extremities of the har of‘ steel, held in a horizontal
position, to the north end of the needie. I then, by al-
ternately changing the end, obtained attraction or repul-

sion, according 3§ the smme or the opposite poles of the
) g 3 e
Vor. MI.-2SEcoNp SERIES. Ppp bar
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bar of steel and the magnetic needle were approached to
each other.

Among the bars of steel, of the forms, sizes, and
lengths above mentioned, which I tried, I found only
three which gave no mdication of the commencement of
magnetism, and with which the experiments just related
perfectly succeeded. With regard to those which indi-
cated the commencement of magnetism, and consequently
“of polarity, from the experiments in which they were
employed, it may be concluded‘ that they were of steel,
since they had acquired and preserved a sufficient degree
of magnetism to discover their poles; a property not
possessed by iron, which neither preserves its polarity nor
magnetism in any other than a vertical position, and in
which that property is so unsteady, that if you reverse a
‘bar of iron it is sufficient to change the pales, and, by
placing it hgrlzonmlly, it loses all its POxdllty and mag-
netic poywer. - :

From the experiments just described, I think it-may
be concluded, that a bar of iron may easily be distin-
guished from one of <teel by pre%enunv it to the mag-
netic needle.

If the bar vchich is tried instantly acquires polarity by
being placed vertically, which is seen by the attractions *
and repulsions observed in the course of the experiment,
and if it lose that polarity when held horizontally; which
is easily discovered, because in this latter position what-
ever end is presented, and whichever pole of the mag-
netie needle is apprmched the phenomenon of attrac-
tion will le s be observed ; if, fnally, upon turning
it, the pole be changed, and that as often as the bar is
reversed, it may confidemly be _ pronouncetl a bar of
iron. . i

If,
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If, on the contrary, the bar submitted to the same ex-
perinients’ shews no sign of polarity, and attract indif-
ferently the two extremities of the needle, in whatevér
manner and situation it be presented, then it may ‘be
concluded that the bar which is tried is of steel.

If this same bar shew signs of polarity, and in whatever
sitnation it be presen{ed, the phenomena of the attrac-
tion of the opposite poles of the needle and the bar, and
the repulsion of the same poles, dnvariably and umiformly
take place, it may thence likewise be concluded that the
bar is of steel, for steel alone possesses the property of
acquiring and preserving, for a very long period, even
when not tempered, the smallest degrees of magnetism.

TIntelligence relating to Arts, Manufuctures, &c.

* (Authentic Communications for this Depariment of our JFork will te

thankfully received.)
New Metallic Alloy called Palladium.

I\T a paper lately read before the Royal Society, by
Mr. Cheneyix, concerning the nature of a -metallic sub-
stance lately sold in London, as a new metal, under the
title of Palladium, Mr. Cheneyix describes the propertics
of an alloy of platina and mercury, which was described
by the person who first made it as a new noble metal,
and espoSed by him for sale at Mr. Forater s, in Gerrard ..
street.

Palladium, or the new alloy, resisted albthe attempts
that were made to decompose it, and Mr. Chenevix was
Ted to the discovery of its’pature only by synthetical ex-
periments. It is produced by’ different methods, but alk

: ° » Ppp 2 of
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of them are in some measure capricious. One of the
most ¢ 'mple is by the action of a solution of-~reen sul-
phate of iron wpon a mixture of a solution of mercury
anl a solution of platina. In the proce_ss that succeeded
best, heat was applied. 3

The palladivm sold by Mr. Forster, wlnc'x is perkaps
the most perfect combination of mercury and platina; is
of a specific gravity about 11 ; but different solid alloys,
containing mereury and  platina, of different specific
gravities, between 11 and 15, were obtained by M\.
Cheneyix.

The palladium and the alloys that Mr. Chenevix ob-
tained most res'embling it were of a dull grey colour, ap-
’ proaching to that of platina; when palladium was acted
upon by fire, its tint changed like that of steel. Atan
intense white beat it entered into fusion, and burned

when in coutact with oxygene. It combined with sul-

phur at a moderate heat.
It was acted upon by all the mineral acids ; 5 a solution
of it may be made in the nitric acid, which is ofa bright

red colour,
1t was prec
state by the aikalies and carths, and generally of an

itated from its solutions in an oxvdated

orange tint.
"I'he solutions of the alloy ¢ave a deep orange or Lrown
preeipitate to wurkate of tin, an olive coloured one to

prussiate. of potash; and te sulpliurated hydrogene gas u
darle brown one.

In no way could the mercury and platina, after they
hadl once entered into union, be separated from cach
other ; but, from his most accurate experiments of com-
position, M. Chenevix concludes, that the two mct'ds
aro to each other nearly as one to tivo.

After
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. He likewise states, that gunpowder much stronger
than thac usually made may be formed by addiug nitric
acid to the nitre empldyved. The proportion is one ounce
of swong nitric acid to ten pounds of nitre. A solution
is made, and the nitre is recrystallized. In Madras two
kinds of charcoal are made use of for gunpowder, the.
one from the dolichos saja, the other from the euphorbia.
tiracalli. z

The proportions are,

INtre a s S E R G A Al
Charcoal of the fustkind . . . . . .
S P e e

Or,
NI, (5t a0 o s Sl s ¥ a%d5
Charcoal of the second kind . . . . . 10

- Stlphuryes e Ul R aa s

The two kinds of gunpowder are, according to Mr.
Roebuck, of tlie same strength, and superio: to the
powder in use in the king’s navy.

- S/.'/'p‘s Log.”

M. Seguin has invented a new log, by means of which
he hopes to obtain the distance a .s[np goes with greater
accuriucy than by the common log.  The latter, it is well
Lnown, consists of a triangular frame, to which is fas~
tened ‘a line with knots, a certain number of fathoms dis-
tant from each other. 'The ot throws this frame into
the sea, lets the line run out for h.‘ls a m'uute, and then
counts the knots. If three knots run out in that time, the
vus:el,proceeds at the yate of a league an hour, and'so in

proportion.
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proportion. The new log is furnished with a wheely
which is set in motion by the water. Amindex, which
goes through the divisions, points out the distance which
the ship has gone *.

The public is already indebted to M. Seguin for anu-
ther instrument, inventel in 1790, and approved by the
commissioners of longitude, of Amsterdam. The latter
js a compass with four legs, which serves to reduce, to
the true distance, the appareat distance of the centre
ef the moon from the centre of the sun or a star, and
consequently to simplify the calculations for obtammg
the longitude.

Vew Method of Tiling Building.

M. Cathala, a French architect, has invented a new
method of employing tiles for the roofs of houses; by
which one half of the quantity ‘usuully requived for that
purpose is sufficient. The tiles are to be made of a
square instead of an oblong form. The hook by which
they are fastened is at one of the angles, so that when
fastened to the Jaths, they hang down diagonally, and
every tile is covered one-fifth part, on two sides, by the
superior ‘row . > 3

* Several patents have been publishcd in this work for improve-
ments in ships’ logs, dnd seemingly upon the same principle as that de-
scribed by M. Seguin.

1 A gentleman in this country (Mr. Chiffney) some little time since
obtained a patent for laying slates in a similar manner,

Tt
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