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REFACE

Thne termination of a sccond volume calls from us a few remarks, relative Loth to the
past and the future.  The time during which it has been in the course of publication,
(from April, 1840, to April, 1841,) has been one rich in scientific disgoverics. Were there
no others than those relative to the different departments of Electricity, it would stamp
a renown upon the year that is past. But there are very numcrous others, recorded in
the following pages, worthy of the utmost attention, and which must eventually lead to

results of the utmost value to mankind.

ALl ¢ 2se discoverics we have taken especial care to rccord, at as carly a period
©» vt iven possible to obtain a full and correct account of them; and if we have
A wod o negleet some subjects, which other periodicals have included in their current
oy .=, 10 becouse they are not so valuable as, at first sight, they may appear ; (such, for
+ ampli. < Autogenous Soldering,) or becausc the accounts known or given are too
haew e fe be intelligible, (such as Acrography ;) or it is possible, that with the most careful
search wo may, by chance, have overlooked them. A few subjects have been delayed, only
tuat we may introduce them with better effect in continued articles.  Of this description

are the numecrous Elcctro-Magnetic Engines, and which will meet with our immediate

attention.

With the advantage even of aprolific scientific year, yet the whole learned world does
rot make sufficient discoveries to fill even a Jittle work like this; therefore we have had
recourse to other matter, and explained such processes of art, and such phenomena of
rature, as are useful to be known, perfecting each part with that miscellaneous and
scientific information, which we have considered to be least known. Hence have arisen
those extensive papers on Varnishing, the Analysis of Minerals, Botany, Galvanism

and Electricity, Lithography, and numerous others.

The Queries which we have answered have been less than in the last volume, but the

Correspondents we have attended to, have been incalculably mere numerous; and if we



PREFACE.
&
‘¢ not at all times attended to the wishes of our Friends, but tried their paticnce by a
¢ ay in reply, it has arisen from causes over which we had no control.  Some few have
mplained to us of the omission of notices to Correspondents weekly. We regret
ti. t any person should be put to personal inconvenience, yct every onc mypst admit that
<h an appropriation of space in all the numbers, by giving our work a temporary
<iaracter, deducted much from its value as a volume; and in answering Correspondents
oriy on the wrappers of the monthly parts, we have been enabled to fill the space
i...merly occupicd by notices with something of a more gencral interest, and at the same

tiiie have ensured a greater uniformity of appcarance to the whole.

In the third volume we shall go on in the samc stcady manner, and give our Iriends
t}.e earliest and the best information which we can procure on all matters relevant to the
=abject o;' science, particularly of the experimental parts of it; and instcad of flagging in
.it course, we trust to be enabled to impart to our work an increasing interest, by subjccts
. t yet touched upon, as well as by the continuation of othcrs, which we have hitherto

¢n enabled only to commence.

Our Friends will be glad to hear, that the remark we made in the first volume is now
st:l more applicable; that this work, which thcy have fostered with so much kindness,
r.ntinues to increase its sale—which, gratifving as it was a twelvemonth since, is now
s#tiil more encouraging.  To all our kind Fricnds, Contributors, and Readers, w- vty

.vir most sincere thanks.,

THE EDITo,

55, Great Prescot Street,

April 1st, 1841,
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ASTRONOMICAL

TLLUSTRATIONS.

Tur science of Astronomy requires for its illustra- | mighty system of creation, whosc illustration we are

tion apparatus of a totally different character from
that of any other science—no minute articles are
‘here required, nothing depends upon cither delicate
manipulation, or quality of ingredicnts, no possi-
bility of error can occur; allis dark around—no noise
of machinery is heard, all is on a quiet scale, and
works as silently as possible; allthat is not to be seen
is black and disregarded, that our attention may not
be distracted, but fixed and rivetted upon the one
sole object before our eyes. The lecturer himself is
invigible, that our minds way be referred to the
VOL. L1,
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witnessing.  Another mark of distinction between
Astronomy aud other sciences, is that they appeal
to our senses, to our reason and imagination—thus
it becomes necessary in lecturing on this science to
aim at immensity, and splendor of apparatus, that
the mind may as far as is possible be made to grasp
some at least of the infinitely more stupcndons
apparatus of the universe.

An account of the vertical tellurian as it is ealled,
or that machine which represents the motion of the
earth, will we are sure be interesting, and it is hoped
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useful, more especially as there is we believe no
work whatever which contains a plain description of
any of these machines.

Fig. 1 represents the machine when complete : it
is seen to consist of the twelve signs of the zodiac,
arranged in a cirele, signifying the twelve months of
the year. 1n the centre of these is the sun, and at
four equi-distant points a repres of the
earth, as it appears when entering into each of the
four seasons; when at B, opposite Aries, it will
enter the spring quarter, and the terminator will be
scen passing through the pole—when opposite
Cancer, 1, it will be the summer solstice, the north
pole of the earth as shown will be in darkness, the
nortli pole consequently objected to the sun’s light,
making our summer. Three months afterwards it
passes to Libra, or the autumnal equinox, and when
another quarter of the circle is complete, it will
have passed to Capricorn or mid-winter.  When in
action the whole will be in darkness except the twelve
signs of the zodiac, the earth and the sun.  The
construction of the machine is as follows :—The
dotted part of the first figare shows a frame work

fre
of stronyg timber, the whole heing as lawge as the
roorn in which it is to be exhibited will allow to be
used with convenience : for theatrical exbibition 30
or A1t feet is not unusual. for private use it must
be at least 18 or 20 feet.

The sizns shonld be at least 3 feet diameter, and
placed close, or nearly close, together in the cirele
the sun 2 feet, and the carth I8 inches—if cither
he less than this the eifeet will be greatiy diminished,
for nothing is more likely to produce dissatisfaction,
and it may be said contempts thau diainative
astronomical appars and il circwinstances will
not allnw of extensive niachinery. it is far better to
trast to the illustration aiforded by a magie lanthorn,
tinan machiners <o small as not to raise a feeling of
awe and graudear.

The next cut shows the sane machine viewed
sidevays. The foot and strong upright sappoit
A A show the dotted part scen in the former fignie,
with the exception of the frame  work, which
supports the signs of the zodine. B B are two
opposite sizns, either of which shows the structure
of the whole.  They are made like druns, a round
picee of wood forms the back, several holes being
cat in the iower part of it, to admirt air to feed the
eandle lame. The sides may be of brown paper,
with three or four wooden ribs, to sustain the
brown paper of its proper shape, and also to hold
a lizht hoop, which finishes it towards the front.
The picture is a common transparenzy, fastened on
a hoop, which will fit upon the front of the paper
drum. 1t is lizhted by a solitary wax candle,
which is furnisbed with a tin chimney passing
through the back to carry off the smoke.

C is the carth, afterwards to be described.

Dis the sun, formed of two drunz, the outer
one is formed exactly like those of the signs,
except as to candle and chimney : it is fastened to
the part E, this is represented at F F. - Within is
another dram G, having within it a candlestick,
supported by its ceatre, holding a candle below,
an'l a flat picee of tin over the candle to prevent
its barning the top. The candlestick is made
moveable, in order that the candle should be per-
p=ndicular, notwithstanding the rapid revolution of
the other part.

The front of the sun is made of varnished silk ;
or greater brilliancy, the two drums have rays
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SCTENCE.

painted on them in contrary directions, as repre-
sented when treating of Chinese Fireworks in the
former volume.

The requisitc motions are, that the ¢ uk
have a dazzling scintillating appearance givio o ¢
and that the earth should turn on its axis, . .
same time that it revolves in its orbit around t .
sun, also that at two parts of its course its axis
should be parallel to the sun, at the intermediate
points it should be inclined at the proper angle
234°  All this is done by an extremely simple
arrangement of wheel-work : we have represented
it by wheels and cords, as working without noise;
it may be moved, however, by cogged wheels, with
the same effect.  Mr. Walli’s machinery is a
mixture of both, chiefly the latter. K is a wheel
worked by a handle, it passes through the upright
support A, and has upon the other side of A a
small pulley L. The wheel K turns a small pulley
I, which passing through to the drnm G, keeps it
in rapid motion, the candle within it standing still.
The pulley I turns a large wheel at the back of the
bar of wood E.  This large wheel being fastened to
I turns that round also, and consequently moves
the carth in its orbit, and equally keeps in motion
the second transparency of the sun. The carth is
turned on its axis by means of a second groove
there is on the wheel at the back of E, carrying a
cord over a pulley at N. O is merely a counter-
poise weight for the earth at the opposite end of the
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beam. The relative rapidity of the various
methods of course depends upon the relative pro-
portion of the various wheels. !

The structure of this imitative earth is better i
seen in the accompanying figurc.

A, the part seen in front, is formed of a wire
frame work, (the wires forming the lines across it,)
covercd with sections of muslin, painted so as to
represent a north polar projection of the carth. 1
is a drum made as in the former jnstances. B is
the candle suspended, as in the sun before
tioned. C the pulley which turns on its ax
the upright bar of support. If it be requisite that
the axis should be oblique to its orbit of revolation,
and which is necessary properly to show the seasons,
the same contrivance and adjustment ix neecsrary
as was indicated in the description of the Lorizontal
tellurion in the former volume.

The machine now deseribed is equally applicable
to show the action of the tides, the Tunar motions,
eclipses, and the gencral arrangement of the selar
system. These applications v purpose to recor to
hereafter,

CITRIC ACID.

oo od exists in many vegetables, either free, or
.nined with lime : it is especially abundant in

-emon-juice, from which it was first obtained ina i

crystalline form by Scheele: it is contained in
gooseherries, raspberries, and other fruits, and is
often associated with malic acid.

Citric acid is obtained from lemon or lime-juice

follows.  Boil the expressed juice for a few
minutes, and, when cold, strain it through fine
linen: then add powdercd chalk as long as it pro-
duces effervescence ; heat the mixture, and strain as
before: a quantity of citrate of lime remains upon
the strainer, which, having been washed with cold
water, is to be put into a mixture of sulphuric acid
with 20 parts of water: the proportion of acid may
be about equal to that of the chalk employed. In
the course of 24 hours, the citrate of lime will have
suffered decomposition, and sulphate of lime is
formed, which is separated by filtration. The fil-
tered liquor, by careful evaporation, furnishes crys-
tallized citric acid.

The preparation of this acid is carried on by a
few manufacturers upon an estensive scale ; in dif-
ferent states of puriiy, it is employed by the calico-
printers, and used for domestic consumption. Many
circumstances which have not here been alluded to,
are requisite to ensure completc success in the ope-
ration ; these have been fully described by Mr.

2]
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Parkes, in the third volume of his Ckemical Essays.
The average proportion of citric acid afforded by a
gallon of good lemon-juice, is about eight ounces.
Dr. Henry states that he has obtained as mnch as

i twelve ounces.

Citric acid forms beautiful crystals, of whici the
primary form is a right rhombic prism. They havea
a very sour taste, and are soluble in somewhat less
than their own weight of water at 607, and in half
their weight at 212", They also dissolve in alcohol.

M. Tilloy, of Dijon, recommends gooscberrics as
a source of citric acid: they are bruised, and the
expressed juice is fermented, and then distilled to
obtain the alcohol: the residue is satarated by
chalk, and the washed citrate of lime decomposed
by sulphuric acid: from 100 parts of gooseberries
he obtained 10 of alcohol and 1 of acid.

Citric acid is sometimes fradulently mixed with
the tartaric: the adulteration may be discovered by
gradually adding to the acid dissglved in water, a
solution of carbonate of potassa, which will occa-
sion the precipitation of bitartrate of potassa, if
tartaric acid be present.

The erystals of citric acid include a certain pro-
portion of water, part of which may be expelled by
heat : in its exhydrous state, as it exists combined
with certain bases.

The erystals of citric acid, deposited from its
saturated solution at 2127 contain 1 atom of water.

These crystals fuse at a little above 2127, into a
Iimipid liquid, without Yoss of weizht, and conerete
on cooling into a ¢ lid transparent mass, The erys-
tals which are ol ixined by the spontancous evapo-
ration, at eomicon temperatures, of a solution of
citvie weid, differ in comporition from tie former
and contiin 3 atonrs of anhydrous acid and 4 of
witer.  These ervslals ave permanent at common

. temperatures, but whendricd at 2127 they eilforesce

Cand lose ¢ aactiy half their weight of water.

When
any attempt is mad. to drive off more water by the
application of higher temperature, the acid is itsel?
decomposed.,

ATMOSPHERIU ELUCTRICITY.

( Resuwined from page 331, Vol 1L, and conelnded.)

Awrora Borealis.—After the identity of light-
ning and the electric flaid was established, the
explanation of the Aurora Borealis was casy.  Mr.
Dalton gives a spivited deseription of one, which
appeared on the 13th of October, 1742, He says,
“There first appeared a dull red light, sufliciently
stroug to read by; all on a sudden the whole
hemisphere was covered with streams of light, and
exhibited such an appearance as surpasses all de-
sceription. The intensity of the light, the prodigious
number and volatibility of the beams, the grand in-
termixture of all the prismatic colors in their utmost
splendor, variegating the glowing canopy with the
most luxuriant and enchanting scenery, afforded an
awful, but at the same time the most pleasing and
sublime spectacle in nature. The point to which all
these beams aud flashes tended, was in the magnetic
meridian, and as near as could be determined 157 or
20° south of the zenith. The Aurora continued.
though diminishing in splendor for several hours.”
When the Northern lights appear in this country,
they oceur chiefly in the Spring or Aatwun, and
usually after a period of dry weather. They are
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scen more rarely in countries near the equator, but |
are visible almost constantly during the long winters
in the polar regions, and with a lustre of which we
can form but a faint conception.

In the Shetland lslands they arc called * wmerry
dancers,’”’ and are the regular attendants of clear
weather, giving a diversity and cheerfulness to the
long winter nights. In Iludson’s bay the reful-
gence of the Aurora is stated to be frequently equal
to that of the full moon. In the Northern latitudes
of Norway and Sweden, their brilliancy is so re-
markable and constant, as to enliven the path of the
traveller during the whole night. In the N.E. part
of Siberia, they are also described as moving with
incredible velocity, and clothing the sky with a most
brilliantly luminous appearance, resembling a vast
cxpanded tent, covered with gold, sapphires, and
rubies.

The reasons why this phenomenon has been at-
tributed to Electrfeity, are, 1st. That whenever it
appears, the atmosphere is found replete with the
electric fluid.  2nd. Tt equally, with electricity,
influences the magnetic needle. It puts on appear-
ances different from lightning because it occurs at a
considerable altitude above the earth, where of
course the air is much rarefied. If this be the case,
it will be proper in order to imitate it, that we
should pass the electric matter through a very rare
medium ; and this is donc with a flask similar to
the following.—1t may be made of a connuon oil
flask, though infinitely more imposing if of foar
times the size; its thicker end has a portion of it
covered with tin-foil, sufficient, that when held by
the hand, the glass itself may not be 1ouched. The
neck iz fitted with a brass cap and ball, with a
poiuted wire projecting inside ; this ball should take
off, and show underncath it a serew, with a valve
opening outwards, that the flask may be partly ex-
hausted of air. No tin-foil is necessary inside,
which may be also yuite dry.

\

L. .~—To imitate the aurora borealis, make the
f sk dry and warm, partly cxhaust it of ai-, then
serew on the ball,—hold it by the tin-fuil ‘of the
thirk end, and present the other to a charged con-
ductor, flashes of a beautiful reddish purple light
will pervade the glass flask exactly similar to the
phenomenon wished to be imitated.

The foilowing is a long tube of giass, fixed to a
ioot, and furnished with a cap and ball, and pointed
wire at top, with the valve at the foot. It is first -
to be fixed to an air pump or exhausting syringe,
and the air partially drawn out; when a spark heing
passed through it, by touching the upper ball by a
wire communicating with the prime conductor of
the machine, it passes down the tube to the fout,
and, according to the density and guality of this

mediam, so will be the color of the flashes, while |

their frequency and brilliancy will depend upon the
quantity transmitted.

SCIENCE.

Falling Stars. — Whenever the clectrie finid is
at a more moderate height, and in a more concen-
trated form, it oceasions those electrical appear-
ances, known to us as falling stars or meteors; these
are generally considered indicative of rain, and not
without some cause, inasmuch as rain, hail, snow &e.
arce always produced by any sudden electrical change
that takes place.

They may be imitated by passing a shock through
a long exhansted tube, similarly construeted o that
deseribed and figured above ; but not exceeding halt
an inch in diameter.

Rain, Snow, &e.~—It has been said by some, that
the reason rain, &e. falls in drops, and still more so,
why snow appears in light flecey tlakes is owing to
electrical repulsion, as is somewhat proved by the
experiment of the expansion of a fleeey feather when
driven off by an excited tube, and also by the spun
sealing-wax.

Farthygnakes.—Earthquakes also have probably
an eleetrie origin, they have been considered as jm-
mense shocks passing through the carth; the cir-
cumstances in favor of this theory are the rapidity of
their passage, the convulsive motion which they oc-
casion, and that they are always attended by light-
ning and other clectrical appearances.

FLiery Rain.~-Thus also can we in some degree
explain the fiery rain mentioned in the Seriptures,
and by various ancient writers, certain it is that
every drop of rain which falls during a thunder-
storm is charged with the fluid, and theretore con-
tributes to divest the storm of its fury.

Walerspoul —The water-spout, that wonderful
and terrific object, is too easily explained by electric
attraction, to leave any doubt that its cause is a
highly charged state of the air, und we are confirmed
in this conclusion, by the means taken to dispense
it, which is by firing caunnon and pointing sharp
weapons at it.
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Whirlwind.—What the water-spout is at sea, tl}e
whirlwind is on land, a current of the electric flaid
passing along and carrying with it the light bodies
it passes over. If the currents or columns of electric
matter fall upon a surface of the earth, covered by
non-conducting substances, such as the scorched
sands of Africa, the sands are clevated, moving
along with the wind, and coustituting what are
called the moving pillars of sand of the Desert. In
those burning climes, the air is so dry, and at the
same time insulated from the earth, by the parched
sand, that large tracts of electric matter move almost
in a pure uncombined state, appearing like a blush
in the heavens and producing all the effects of a
deprivation of air, by suffocating every animal ex-
posed to their influence. The Camecl, the l)rom.e-
dary, and the Ostrich, instinctively bury the nose in
the sand, and the travellers in the ill-fated caravan,
fall flat upon their faces to avoid being immersed
in the clectric fluid. 1n this state it occasions such
combinations and decompositions that its effects are
felt even across the Mediterranean as far as the
shores of Ttaly, forming the Sirocco of Volney, and
the Simoon of Bruce.

The foregoing is a synopsis, rather than an ex-
planation of the natural cffects of clectrical agency—
nor is it, in the very limited mauner in which it has
been described, to be considered wholly proved, that
carthquakes and falling meteors, arc attributable to
this active power,—on the contrary, the whole sub-
ject needs reflection, and close comparison of cir-
cumstances and effects—and which perhaps a future
opportanity, will be allowed us to consider and to
explain.

CHEMICAL

HMYDROGEN,

ELEMENTS.

HyproGi~ was first obtained pure by Mr. Caven-
disl)qn 1766. It is a colorless gas, permanently
chustie, without taste, and when perfeetly pure,
without smelfl. It is the lightest body known, being
sixteen times lighter than oxygen, or thirtcen times
lighter than atmospheric air, its specific gravity
being 0°0691, and 10O cubic inches of it weighing
2:118 grains. 1t cannot support combustion or
respiration ; but is itself in an eminent degree in-
flammable, requiring, however, oxygen to support
the combustion ; it may be sct fire to by any mate-
rial made red hot, its explodes when mixed with
oxygen or the atinospheric air, forming water, and
its heat when burning is greater than that of any
other material.

Ex. 1.—To procure Hydrogen from Iron, Sul-
phuric Acid, and Water.—Put into a wine bottle,
a few iron nails, add some water, and then sulphuric
acid, cqual in quantity to oune fourth of the water ;
the iron nails will in & minute or two be covered
with bubbles of gas, which will rise to the top of
the vessel.  Hold a candle near the gas as it passes
away from the mouth of the hottle, and by its taking
fire it will be known to be oxygen.  Jt may be col-
Jected either with a bent tube passing under the
shelf of the pneumatic trongh, or by a bladder fas-
tened to the mouth of the bottle. (See Cul.)

Tn this cxperiment the water is decomposed, its
oxygen unites with the metal as it is acted upon by
the acid, and the other constituent of the water,
viz. hydrogen, being light, escapes upwards.  One
ounce of iron yields 782 cubic inches of gas.

Er. 2.—To procure Hydrogen from Zine, Sul-
phuric Acid, and Water.—Use some pieces of zinc,
cut small, instead of the iron in the last experiment,
and a tolerably pure hydrogen will be rapidly kibe-
rated—it may be collected as before. This gas is
often called hydrozincic gas, it holding minute
portions of zinc suspended in it. One ounce of
zine yields 676 inches of gas. It is produced more
rapidly in this manner than in the former.

Eu.3.~To procure Hydrogzn from Water.—Pass
an iron tube, or gun barrel, open at both ends,
through a fire. Make it red hot, and to one end
fasten a retort holding water—make this water hot,
by a lighted lamp being placed under the retort, so
that the steam may pass through the red hot iron
tube.  In this transit it will be decomposed, the
oxygen beingabsogbed by the iron, rendering that
an oxyde, while the hydrogen passes throngh, and
may be collected at the other end of the tube,
which ought to dip under the surface of water,
that the gas may be cooled and purified.

Er. 1. —A porcelain tube, filled with ignited
cliarcoat, will no less decompose water, hberating
the hydrogen; but in this experiment, carbonic
acid gas arvising from the charcoal, also passes over
and thus contaminates the gas, until by long con-
tact with water, the carbonic acid is absorbed, and
the hydrogen remains.

Iy, b.— Destructive to dAnimal Lifc.—Drop
sl auimal into a jar of hydrogen, and it will be
instantly deprived of life.  This appears to arise
vot from any deleterious property of the gas, but
merely owing to the non-existence of oxygen, as
mixtures of hydrogen and oxygen are respirable.

Ezx. 6.—FEffect on the Voice when Inhaled.—
Fasten a large mouth picee or wide tube to a
bladder, filled wuh hydrogen gas, put it to the
mouth, and stopping the nostrils, inhale only the
hydrogen, and the voice will become shrill, and
then be completely lost for a short time.  This is
supposed to arise, because on account of the ex-
treme tenuity and hghtness of the gas, it has not
sufficient momentuam to effect the organ of sound.

Ex. 7.—Gilding Suk, Ivory, §c., by Hydroyen.—
Inanerse a piece of white satin, silk, or ivory, in a
strong solution of nitro-muriate of gold. While this
substavce is still wet, immerse it in a jar of hydro-
gen gas, it will after some time be covered by a
complete coat of gold. The hydrogen in this ex-
periment decomposes the oxyde of gold, which is
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the base of the salt, appropriating to itself the
oxygen, and suffering the gold to be dcposited in a
metallic state.

Ez. 8.—Producing Gilt Filowers, §c., on Silk
or Ivory.— The foregoing experiment may be
varied as follows; paint flowers, &c., on the silk,
with the nitro-muriate of gold, and the aid of a
very fine camel-hair pencil. Hold the silk thas
{)ainted, over the bottle in which hydrogen is being
iberated ; in a short time, the flowers will shine
with considerable brilliancy, and will not tarnish
upon exposure to the air. The thickness of the
coating of gold is not more than the 10 millionth
part of an inch.

Ez. 9.—Silvering by Hydrogen.— Immerse a
white silk ribbon, in a solution of nitrate of silver,
and while wet, expose it to a stream of hydrogen.
The silver will be reduced to a metallic state on
the silk. This may be varied, as in the preceding
cxperiment. The same effect takes place with
platinum, but not with any of the other metals,
because all the others hold the oxygen contained in
their oxydes, too tenaciously for hydrogen to de-
cumpose them,

Ez. 10.—Inflammability of Hydrogen.—To the
mouth of the bottle, in which the gas 1s generating
(as in experiments 1 and 2,) fit a cork which has
a tobacco pipe stem passing through it. The gas
will pass through the pipe, and may be inflamed at
the top, forming what has been called the philoso-
phical candle.

Ez. 11.—Hold over the bottle in which the gas
is forming, a long tube, stopped at the upper cnd,
which will soon be filled with the gas; wrap a
handkerchiet round this bottle, mercly to defend
the hand, and without turning it up,—that is still
with its open end downwurds. Setfire to the con-
tents, a dull explosion takes place, and the hydro-
gen will be seen to burn away slowly, upwards,
as each part when consumecd, permits the air to
cume in contéet with the next.

Ez. 12.—Hydrogen Soap Bubbles.—Blow some
soap bubbles, filling them from a bladder of hy-
drogen, furnished with a brass pipe; they will
ascend rapidly to the ceiling; if they are inter-
cepted in their course by a lighted candle, they will
explode with a dull report, and a flash of ycllow
light.

Ex.13.—0zygen necessary fo its Inflammation.
—Let a shred of potassium, fall into a bottle con-
taining only hydrogen, and a little water, and the
gas will not take fire. This may casily be tried in
the bottle in which hydrogen is being formed, (as
in experiment 1 and 2,) but if a portion of common
air be present, cxplosion cnsues, therefore great
caution is necessary in performing the experiment.

Ez. 14.—Not a ter of bustion.—Into
a jar of hydrogen, immerse suddenly a lighted
taper, and although the gas itself will be inflamed,
the flame of the taper will be extinguished, and by
no methods can it be thrust down into the gas, and
remain alight, showing that thongh combustible,
hydrogen is not a supporter of combustion.

Ez. 15.—Oxygen appears to Burn.—Fasten to
the top of a bottle, where hydrogen gas arises, a
tube of glass, shaped like a syphon, one leg of

which may be about an inch or an inch and a half
in diameter; place this tube so that this leg’ may
hang down, parallel to the bottle, so that the gas
can only issue into the atmosphere at the lower
end, where being lighted, it will, if the gas be
abundant, continuc to burn quietly without the
flame ascending into the tube itself; while thus
burning, thrustinto the flame, and through it into
the body of the gas above, a fine tube from which
oxygen is issuing very slowly, the jet of oxygen
will appear to burst into flame immediately it
comes near, and to burn in the midst of the hy-
drogen.

This is a very singular experiment, and it would
appear as if the oxygen were the combustible, and
the hydrogen the supporter of the combustion; but
the fact is, that hydrogen burns in the midst of
hydrogen, without inflaming that around it, the
combustion being supported only where it meets
with the oxygen, thus it burns in a film of exactly
the shape of the jets issuing into it. 1f the jet of
oxygen be not extremely minute, an explosive
mixture of the two gases is very liable to be formed.

Ex. 16.—Effect of Water on Burning Houses.—
‘Water thrown upon a house when on fire, if notin
over-powering quantity adds to the mischief as
the great heat decomposes it ; its oxygen and lay-
drogen both aiding the combustion. ’

Ez.17.—Light and Heat of Inflamed Hydrogen.
—In the above experiments, where hydrogen
burns, the flame is blueish or yellowish, and so
faint, as in daylight to be scarcely visible; it is
however intensely hot. To test this, hold a fine rod
of glass to the point of the flamne, and it instantly
becomes red hot, and may be blown or beat to any
shape; a candle, piece of paper, &c., instantly
takes light if held to the fine jet issuing from the
light bottle in the last experiment.

( To be continued.)

VARNISHING.

TueRrE is no art which adds so much to the in-
crease of beanty of manufactured articles as
varnishing, if we remember, that every liquid
which communicates a permanent gloss to the
article it is washed over with is a varnish, and that
therefore lackering, waxing, French polishing, the
laying on of glazes, and many other processes, are
but modifications of the art of varnishing, its ex-
tent, and general application, will be apparent.
Varnishes are made by dissolving certain of the
gums and resins in oil, turpentine or alcohol, and
according to which of the mcnstrua is employed,
so the varnish is called oi! varnish, turpentine var-
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nish, and spirit wernish. The former kind has the
strongest body, the last dry the quickest.

The following are the modes of preparation of
some of the most useful kinds, with the purposes
to which they are generally applied.

To make Varnishes for Violins, §c.—To a gallon
of rectified spirit of wine, add six ounces of gum
sandarac, three ounces of gum mastich, and half
a pint of turpentine varnish. Put the whole into
a tin can, which keep in a warm place, frequently
shaking it, for twelve days, until it is dissolved,
then strain, and keep it for use.

To make Caoutchouc Varnish.

16 oz. of caoutchouc, or elastic resin.
16 oz. boiled linsced oil, and
16 oz. of essence of turpentine:

Cut the caoutchouc into thin slips, and put them
into a mattrass placed in a very hot sand-bath.
When the matter is liquified, add the linsced oil
in a state of cbullition, and then the essence warm,
‘Whern the varnish has lost a great part of its heat,
strain it through a picce of linen, and preserve it
in a wide-mouthed bottle. This varnish dries very
slowly, a fault which is owing to the peculiar na-
ture of the cuoutchoue.

The invention of air balloons led to the idea of
applying caoutchouc to the composition of varnish.
It was necessary o have a varnish which should
unite great pliability and consistence. No varnish
scemed capable of corresponding to these views,
except that of caoutchoue, but the desiccation of it
is exceedingly tedious.

To make pliable Varnish for Umbrellus.—~Take
any quantity of caoutchouc, as ten or twelve
ounces, cut it into small bits with a pair of scissors,
and put a strongiron ladle, (suchas that in which
painters, plumbers, or glaziers melt their lead)
over & common pit-coal or other fire; which must
be gentle, glowing, and without smoke. When the
ladle is hot, put a single bit into it: if black
smoke issues, it will presently flame and disappcar,
or it will evaporate without flame ; the ladle is
then too hot.  When the ladle is less hot, putin &
sccond bit, which will produce a white smoke ;
this white smoke will continue during the opera-
tion, and evaporate the caoutchouc; therefore no
time is to be lost, but Jittle bits are to be put in, a
few at a time, till the whole are melted ; it should
be continually and gently stirred with an iron or
brass spoon. The instant the smoke changes from
white to black, take off the ladle, or the whole
will break out into a violent flame, or be spoiled,
or lost. Carc must be taken that no water be
added, a few drops only of which would, on ac-
count of its expansibility, make it boil over furi-
ously and with great noise ; at this period of the
process, 2 pounds or 1 quart of the best drying oil
15 to be put into the melted caontehoue, and stirred
till hot, and the whole poured into a glazed vessel
through a coarse gauze, or wire sicve. When
settled and clear, which will be in a few minutes,
it is fit for use, cither hot or cold.

The silk should bealways stretched horizontally
by pins or tenter-hooks on frames: (the greater
they are in length the better,) and the varnish
poured on cold in hot weather, and kot in cold
weather. 1t is perhaps best always to lay it on
when cold.  The art of laying it on properly con-
sists in making no intestine motion in the varnish,
which would crcate minute bubbles, therefore
brushes of every kind are improper, as each bubble
breaks in drying, and forms a small hole, through
which the air will transpirc.

Varnish for Watck-Cases, in imitation of Tor-
toise-shell.

6 oz. of copal of an amber color,
1% oz. Venice turpentine,

24 oz. prepared linseed oil, and
6 oz. essence of turpentine. ¥

It is customary to place the turpentine over the
copal, reduced to small fragments, in the bottom of
an earthen or metal vessel, or in a mattrass exposed
to such a heat as to liquefy the copal; but it is
more advantageous to liquefy the latter alone, to
add the oil in a state of ebullition, then the tur-
pentine liqucfied, and in the last place, the essence.
If the varnish is too thick, some essence may be
added. The latter liquor is a regulator for the
consistence in the hands of an artist.

To make a Colorless Copal Varnish.—As all
copal is not fit for this purpose, in order to ascer-
tain such pieces as are good, each must be taken
separately, and a single drop of purc essential oil
of rosemary, not altercd by kecping, must be let
fall on it. Those pieces which soften at the part
that imbibes the oil are good; reduce them to
powder, which sift through a very fine hair-seive,
and put it into a glass, on the bottom of which it
must not lie more than a finger’s breadth thick.
Pour upon it essence of rosemary to a similar
height ; stir the whole for a few minutes, when the
copal will dissolve into a viscous fluid. Let it
stand for two hours, and then pour gently on it two
or three drops of very pure alcohol, which distri-
bute over the oily mass, by inclining the bottle in
different directions with a very gentle motion.
Repeat this operation by little and little, till the
incorporation is effected, and the varnish rednced
to a proper degree of fluidity. It must then be
left to stand a few days, and, when very clear, be
deeanted off. 'This varnish, thus made without
heat, may be applied with equal success, to paste-
board, wood, aud metals, and takes a better polish
than any other. It may be used on paintings, the
beanty of which it greatly heightens.

Gold-colored Copal Varnish.

1 oz. copal in powder,
2 oz. essential oil of lavender, and
6 oz, essence of turpentine.

Put the essential oil of lavender into a mattrass
of a proper size, placed on a sand-bath heated by
an Argand’s lamp, or over a moderate coal-fire.
Add to the oil while very warm, and at several
times, the copal powder, and stir the mixture with
a stick of white wood, rounded at the end. When
the copal hus entircly disappeared, aad at three
different times the essence almost in a state of
chullition, and keep continually stirring the mix-
ture.  When the solntion is completed, the result
will be a varnish of a gold color, exccedingly
durable and brilliant, but less drying than the
preceding.

Camphorated Copal Varnish.—This varnish is
destined for articles which requirc durability,
pliableness and transparency, such asthe varnished
wire-gauze, used in ships instead of glass.

2 oz. of pulverized copal,

6 oz. of cssential oil of lavender,

4 of an oz. of camphor, and

cssence of turpentine, a sufficient quan-
tity, according to the consistence re-
quired to be given to the varnish.

Put into a phial of thin glass, or into a small
mattrass, the essential oil of lavender and the cam-
phor, and place the mixture on a moderately open
fire, to bring the oil and the camphor to a slight



8

state of ebullition; then add the copal powder in
small portions, which must be renewed as they
disappear in the liquid. Favor the solution, by
continually stirring 1t with a stick of whitc wood ;
and when the copal is incorporated with the oil,
add the essence of turpentine boiling : but care must
be taken to pour in, at first, only a small portion.

‘T'his varnish is little colored, and by rest it ac-
quires a transparency which, united to the solidity
observed in almost every kind of copal varnishes,
renders it fit to be applied with great success in
many cases, and particularly in the ingenious in-
vention of substituting varnished metallic gauze
in the room of Muscovy tale, a kind of mica, in
large lamine, used for th cabin windows of ships,
as presenting more resistance to the concussion of
the air during the firing of the guns. Varnished
metallic gauze of this kind is manufactured at
Rouen.

Ethereal Copal Farnish.

3 oz. of wumberry copal, and
2 oz. of ether.

Reduce the copal to a very fine powder, and in-
troduce it by small portions iuto the flask which
contains the cther; close the flask with a glass or
cork stopper, and having shaken the mixture for
half an hour, leave it at rest till the next morning,
In shaking the flask, if the sides become covered
with small undulations, and if the lignor be not
exccedingly clear, the solution is not complete. In
this case, add a little cther, and leave the mixture
at rest. The varnish is of a light lemon color.
The largest quantity of copal united to ether may
be a fourth, and the least a fifth. The use of copal
varnish made with cther seems, by the expense
attending it, to be confined to repairing thuse
accidents which frequently happen to the enamel
of toys, as it will supply the place of glass to the
colored varnishes employed for mending fractures,
or to restering the smooth surface of paintings
which have been cracked and shattered.

(To be continued. )

B T

MISCELLANIES.

Consumption of Smoke.—Mr. Rodda has pa-

tented a means of consuming smoke, by means of X

parting off a portion of the back of a furnace
with fire-brick, so that when the coal has been
coked in the forepart, it is thrust into the hinder
division ; and the smoke from the freely-supplied

coal being made to pass over the incandescent
The principal merit of |

coked fuel, is consnmed,
this invention is its simplicity ; consisting merely
of afew fire-bricks, which may be placed in any
furnace without expensive alteration.

Large Sheet of Paper —T1here has been lately
sent from the manufactory at Colinton, a single
sheet of paper, weighing 533 pounds, and measuring
upwards of a mile and a half in length; the
breadth being only 50 inches, Were a ream of
paper composed of similar sheets made, it would
weigh 266,5000 pounds, or upwards of 123 tons.

Mikrotypopurogenelion.—Tuke a page, or any
other definite portion of priuted paper, cut it into
two pieces, note the size of the type, and place onc
piece aside as the muster or test. Thrust the other
picce between the bars of a lighted grate, or ignite
it in any other mauner which may be preferred;
place it gently on the hearth, and let it burn away,
till entirely consumed. Take up the paper so
charred carefully, and, holding it to a good light,
the size of the print, which is perfectly legible,
will be found to have become considerably reduced,
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while the sharpness, or purity of the impression,
will have been singularly increased. '

The Irish Gold Mines—lt appears {rom the Irish
papers, that government have given their sanction
to the working of those mines, which have at various
times excited the attention of mining adventurers ;
and we are led to believe, from information which
we have received, that gold may be calculated
upon being found in quantity. 'The gold district
extends over a space of ten square miles, in a half
circle, round the Croghan mountain; and gold has
been found in the streams flowing from the different
springs which this district gives rise to. Every
flood carries down some portion to what is called
the common stream, whither the peasantry used to
assemble to gather what they could.  Large pieces
of magnetic ore, and other substances, have been
found, denoting the extraordinary metalliferous
properties of the country ; and the analogy which
they bear to the gold country of South America is
remarkable. This work is now in progress, but
whether it be the intention of the parties to work
it singly, or as a joint-stuck concern, we know not.
Gold is now, we arc given to understand, being
raised, and the work of discovery in progress. —
Mining Journal.

M A e s A s e o

QUERIES FROM VOL I

135—1low are moist water colors made ?

149—What is Fowler’s green paint, and how prepared ?

1hu—Ilow are amimal skeletons prepared and bleached

16 4—Ilow are work-boxes, &c., japanned ?

167—1low are turkey s-maw balloons prepared ?

168—How are Bath bricks made ?

171—How are arbificial eyes made ?

1T 4—ITow are steel pens rendered permanently blue ?

175—What is there i the juice of the lemon, &e.. which,
used as a sympathetic ink, causes it to appear dark when
scorched by fire ?

180\ the cause of heat, ignition, and radiation?

QUERIES.
185——1Vhat is harness polish. and its preparation?
186—How is printing in gold performed?  Also, the ma
for colored prnting inks?

187—How is the thunder, lightning, rain, hail, ard wind
of the theatres produced ?

168—What is the hest fly net for entomological purposes ¥

189—1low are inseets in cabinets hest preserved ?

190—Does moonlight act m any way upon vegetation ?

191—What is the process of cleaning furs ?

192—What causes the different colors in the flame of a
candle ?

103—TIow and of what materiat are Meersham pipes made ?

194—IHow are the common cuke water colors made ?

CORRESPONDENTS.

Ixviay Runnn—In the patent Indian rubber nothing is
mixed with the genume article  Its very dalficult, if not
impossible. to adulterate caoutchoue, though it varies much
in quality.

Fra~acks we will bear in mind.

Puno-cneviers,—No doubt you are correct as to the lime
and charcoal.

A Dapyrrr 18 Cuxmistry.—The article he alludes to is in
preparation.

J. Bircunry.—See Oxygen in last volume, and Hydrogen in
present number.

J.'W. B.—Put the painting down on a flat surface, and glue a
piece of thin canvas upon the back of it, or merely washing
the back of it with glue and treacle will be beneficial.

W. W.—J. B. A—ure referred to Vol. I. X .

J Wirson.—We shall certainly adopt his suggestion, and give
the dimensions and materials of such instruments as we
describe, where necessary for the amateur.

Communications, Books for Review, Inventions for Illus-
tration, &c., to be addressed to the Editor, at 55, Great
Prescot Street; to the Printer; or to the Publisher. All
Letters must be pest paid.
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Printed by D. Francis, 6, White Horse Lane, Mile End Road.
Published every Saturday b{ W. BrirtaIN, 11, Paternoster
Row, and may bo had of all Booksellers and Nowsmon in
Town and Country.
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ONE of the most useful appendages to an amateur's
lathe is the Eccentric Chuck. Its particular pro-
perties are to enable the turner to alter the centre
of his work at pleasure, thus the work produced
exhibits a beautiful intermixture of circular lines,
or ornaments, and which cannot be produced by a
sommon chuck. Toillustrate this the two following
suts exhibit the properties of the comwmon and the
sscentric chuck.

In the above, the various lines are all around the !

same centre, and conscquently of different sizes
throughout, (their size and distance from each
other depends upon the position of the tool, and
not upon the chuck.) In the next illustration, there
are three groups of equal sized circles, b ut cach one
in every group is from a different centre, not
uny one of them agreeing with the centre of the
whole, though the groups are respectively equi-
distant from it. In the innermost group are six
sircles, in the centre one 48, and in the vuter row
32.

The next illustration shows groups of concentric
eircles, made around certain points, and also other
eircles either free from each other, or just touching.
This also is easily performed by the eccentric
chuck, though it is impossible to do so by means of
a ecommon and simple one.
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The description of the chuck which permits such
alteration of adjustment as to occasion this eccen-
tricity, is as follows :

Fig. 1, is a representation of the eccentric chuck,
seen when looking at its face; fig. 2, shows the
same apparatus, seen sideways, The same letters
refer to both.

A A is a plate of brass, a quarter of an inch or
more in thickness, having a screw at the back of it.
seen at O. in fig. 2, by which it is screwed on to
the mandril of the lathe, in the same manner as any
other chuck would be. B B are two slides of steel,
screwed down to the surface of A A, by two screws
in each, the holes that admit the screws through
B B being a little oval, in order that the slides may
be adjusted, so that they may always pass equably
against the inner slider D, and be perfectly parallel
to each other. To preserve them in their proper
position when once fixed, there are four screws,
C C € C, which screw into four studs, left promi-
nently standing upon the face of A, or else as is
more usually the case, the sides of A A which pro-
ject beyond the slides B B, are cut off, and then
the secrews C € C C, are fixed in the sides of A, the
prominent heads of them only bearing against B B.
D is a plate of brass, which is made to slide
smoothly between B B ; it has upon the centre of
it a wheel divided usually into 96 teeth, with a
spring detent or click, as seen at G and H. This
wheel passes through the plate 1, and is so fastened
that it is free to move round, and yet not out of its
piace, sideways, and above all things, so that it will
not shake in its bed or bearings. The front of the

. toothed wheel has also a screw upon it, of the same

thread as that of the mandril, seen in shadow at E,

i to which any of the usual common chucks are to be

attached. The circular adjustments of the toothed
wheel will be evident from the mere inspection of
the figure. The lateral motion of the sliding piece
D, is occasioned by a screw towards the side as
represented at 1. This screw is made with a thread
of ahout 20 turns to the inch: it is turned round
at the square extremity 1, by means either of the
thumb and finger, or a small handle to be taken off
and on at each adjustment. The screw is also
farnished with a micrometer head divided into ten
parts, for the sake of such minute alterations as
may be nccessary, a stud F, shows the proportion of
the screw passcd over; also the wheel E, is num-
hered as every twelve tecth, by the figures 12, 24,
36, &e., up to 96.

When the screw 1 is in one position, the ccrew E
exactly corresponds to the centre of the lathe, and
all the circles made are concentric, as in illustration
the first.—If the tool be set to an extremely small
distance from the centre it will make a small circle,
at a greater distance a larger circle, and so on.
Now supposing it be set so as cut the size of the
smallest circle in example 3, and the screw I be
turned once round, it would push the work out of
the former centre, and a new one would be formed,
making one of the circles in the inner row, of ex-
ample 3, suffering the same adjustment of I to
continue, turn the wheel E round 12 tecth, and
make a second circle, turn it 12 more teeth, and it
will make a third circle equi-distant and of equal
size to the first, thus making eight circles, which as
is seen will touch one another. In the same
manner all the others are made. If the tool
be so adjusted as to make a large circle, as in
the three groups of example 2, the circles will
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overlap each other, If the tool be allowed to cut
deep, and placed exactly in the centre, it acts
as a drill and cuts a white dot, as in the larger
example below. The tools employed for this kind
of work, as well as the small slide rest necessary
for their adjustment, we shall prepare an article

upon, and explain more fully the nature and
management of eccentric work.

The following is given as a general illustration of
the character of it, which however may be moditied
and varied without end.

PHOSPHORIC METEORS.

Somk attribute that luminous appearance which
goes by the name of Ignis Fatuus to putrefaction.
It is observed in boggy places, and near rivers,
though sdmetimes also in dry places. By its ap-
pearance, benighted travellers are said to have becn
sometimes misled into marshy places, bogs, and
quagmires, taking the light which they saw before
them for a candle at a distance.  From this seem-
ingly mischievous property it has been thought, by
the vulgar, to be a spirit of a malignant nature,
accordingly, Will-with-a-wisp, or Jack-with-a-lan-
thorn ; for the same reason also it probably had its
Latin name, Ignis Fatuus.

This kind of light is said to be frequent about
burying places and dung hills. Some countries are
also remarkable for it, as about Bologna, in Italy ;
and some parts of Spain and Ethiopia. Dr. Shaw,
in his Travels to the Holy Land, says, that it ap-
peared in the valleys of Mount Ephraim, and
attended him and his company for more than an
hour. Sometimes it would appear globular, or in
the shape of the flame of a candle—at others, it
would spread to such a degree, as to involve the
whole company in a pale inoffensive light, then
contract itself, and suddenly disappear ; but in less
than a minute would appear again ; sometimes run-
ning swiftly along, it would expand itself at certain
intervals, over more than two or three acres of the
adjacent mountains. The atmosphere, from the
beginning of the evening, had been remarkably
thick and hazy ; and the dew, as they felt it on the
bridles of their horses, was very clammy and
unetnous,

Lights, resembling the ignis fatuus, are some-
times to be met with at sea, skipping about the
masts and rigging of ships; and Dr. Shaw informs
us, that he has seen these in such weather as that
just mentioned, when he saw the ignis fatuus in
Palestine. Similar appearances have been observed
in various other sitfiations ; and we are told of one
which appeared about the bed of a woman in Milan,
sarrounding it, as well as her body, entirely. This
light fled from the hand which approached it; but
was, at length, entirely dispersed by the motion of
the air.

These meteors arc now considered as real exha-
lations from the earth, prodaced by gas, vapour,
or some other attenuated substance, emanating.
from vegetable, animal, or miueral materials ; and
combined with the matter of light or heat, or both.
Instead of being dense or solid, they are uniformly
rare and subtle ; and, instead of originating in the
loftiest regions of the atmosphere, or beyond its
range, are generated, for the greater part, in low
marshy plains or valleys. To the fearful and super-
stitious they are a source of terror.

In Italy, in the Bolognese territory, they are se
frequent, in the morassy grounds, that they are to
be seen every night; some of them affording as
much light as a kindled torch, and others not being
larger than the flame of a candle, but all of them
so luminous as to shed a lustre on the surrounding
objects. They are constantly in motion ; but this
motion is various and uncertain. They sometimes
rise, and at others sink, occasionally disappearing
of a sudden, and appearing again in an instant in
some other place. They usually hover about six
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feet from the ground, differing both in figure and
size, and spreading out and contracting themselves,
alternately.  Sometimes they break, to appearance,
into two parts; soon after noiting again in one
body ; and at intervals float like waves. letting fall
portions of ignited matter, like sparks from a fire.
They are more frequently observed in winter than
in summer, and cast the strongest light in rainy and
moist weather. They exist mostly on the banks of
brooks and rivers, and in morasses; but are like-
wise seen on elevated grounds, where they are,
howcver, of a comparatively diminutive size.

In the month of March 1728, a travcller being
in a mountainous road, about 10 miles south of
Bonania, perceived, as he approached the river
Rioverde, between eight and nine in the evening, a
light shining very brightly on some stones which
lay on the banks. It was elevated about two feet
above them ; its figure deseribing a paradlelopiped,
more than a foot in length, and about six inches
high, its longessside lying parallel to the horizon.
Its light was so strong that he could distinguish by
it, very plainly, a part of a neighbouring hedge. and
the water in the river. On a near approach, it
changed from a bright red to a yellowish color ; and
on drawing still ncarer became pale; buat when the
observer reached the spot it vanished, On his
stepping back he not ouly saw it again, but found
that the farther he receded, the stronger and wore
lumiinous it became.  This light was afterwards
seen severai times, both in spring and auwtumn,
precisely at the same spot, and preserving the same
shape.

On the 12th of December, 1776, several very
remarkable ignes fatui were obscrved on the road
to Bromsgrove, five miles from Birmingham, a
little before day-light. A great number of these
lights were playing in an adjacent field, in different
directions 5 from some of which, suddeuly sprang
up bright branches of light, resembling the explosion
of a rocket, filled with many brilliant stars.  In the
case of the latter, the discharge was supposed to be
upuard or vertical, instead ofetaking the usual
divection.  The hedge, and the trees on cach side,
were strongly illuminated. "This appearance con-
tinucd a few seconds only, when the ignes futui
rlayed as before. The spectator was not sufficiently
near to observe whether the apparent explosions
were attended with any report.

In the month of December, 1693, between the
24thvand 30th, a fiery exhalation, without doubt
generatcd in the same way with the meteors de-
scribed above, set fire to sixteen ricks of hay, and
two harus filled with corn and hay, at the village of
Hartech, in Pembrokeshire. It had freguently
been seen before, proceeding from the sea, and in
these instances lasted for a fortuight, or three
weeks. It not only fired the hay, but poisoncd the
grass, for the extent of a mile, so as to induce a
distemper among the cattle. It was a weak blue
flame, easily extinguished, and did not in the least
burn any of the men who interposed their endea-
vours to save the hay ; although they ventured,
not only close to it, but sometimes into it. All the
damage sustained happened, constantly, in the
night.

Belonging to this class of meteors is the draco
volans, a fiery exhalation, frequent in marshy and
cold countries. It is most common in summer;
and, although principally seen playing near the
banks of rivers, orin boggy places ; still it some-
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times mounts up to a considerable height in the air,
to the no small terror of the amazed beholders. Its
appearance is that of an oblong, sometimes roundish
fiery body, with a long tail. 1t is entirely harmless,
frequently sticking to the hands and clothes of
spectators, without doing them the least injury.-
That curious phenomenon, observed by Humnboldt,
in South Amcrica, called the lantern of Maracaybo,
is, undoubtedly, analogous to those mcteors we
have been describing.
To the Editor of the Magazine of Science.
S1u.—I read with great pleasure an article, in No.
48, of your excellent Magazine, on the oxy-
hydrogen blow-pipe invented by Mr. Gurney.
Traly he is worthy of great praise for having put
into the hand of the experimentalist so powertul an
agent as the flame of the mixed gases. For this
purpose Dr. Clarke had some years belore invented
the compression blow-pipe, the risk in using it was

fearful as practically to forbid its adeption.
But however vast a stude was made in the con-
struction of Mr. Gurney’s  instrument over the
former plan, room was still left for fur(lu;l: im-
provement : for in using this blow-pipe, if th_e
pressute on the bladder be wrregular, the flawe is
apt to recede through the chamber of wire gauze
and ashestos, and blow out the cork of the water
ciste which cireumstance though unattended
with danger is sulliciently anvoying to render an
improvement desirable. Thisis in a great measure
remedied by the jet shown in

Fig. 1.

which was invented by Mr  Hemmines, It con-
sists of a cvlinder bout 13 inches long hnd § of
an inch in dimeter, with @ serew at one end to
attach the bag or bladder containirg the mixed
gases, and q jet at the oiler end, throngh which
the gases issue and are burnt.  The eylinder G is
filled with exceedingly fine brass wire cut into
lengths, and made up into a bundle, and then
foreed into the body so as to oceupy the whole of
the interior. The pas which enters isobliged to
pass through the capillary passages formed be-
tween the wires, which in ordinary cases is suffi-
cient to prevent the flame from returning.  But
this jet is not in every ease safe ; und the risk that
is always attendant upon having the gases in the
same vessel rendered it desirable that some other
plan should be devised, so as to enable them to be
kept separate, wntil they reached the point of
combustion. This in part is a complished by
using the apparatus, shown at

Fig. 2.

in which the hydrogen passes through ihe one
tube, and the oxygen through the other tube, con-
sequently they do not mingle uutil they leave the
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points of the jets; thus perfect safety is attained,
but the mixing of the gases is not complete.

Another plan was to have two tubes, one inside
the other, as shown in

Fig. 3.

in which the oxygen eniers at the end and passes
up the centre tube, as shown by the dotted lines,
and comes out at the jet, the hydrogen enters at
the top and passes outside the oxygen tube, and
comes out at the same jet a capis put over the
end, and the gases pass out as usual.

This is in substance the jet of Prof. Daniell,
and Mr. Maugham. In both the last described
jets the gases are contained in separate bladders
or bags, which are connected by flexible tubes, to
the proper part of the jet. This last though very
convenient is not free from danger, for if the
pressure on cither of the bags is taken off, or not
equal to the other, the gas which is under the
greatest pressure will be forced down the other
tube, and render the conteuts of that bag explo-
sive. This though apparently a trifling thing is
not really so; for in two instances within my own
knowledge, the bag thus circumstanced has ex-
ploded, and caused great destruction of property.

From these remarks it appears that to burn the
gases with safety and yet with perfectness of
mixture, it is necessary that the apparatus should
be so arranged as to allow the gases to pass from
the bladder or bags to the jet, but prevent any
from rcturning. These desiderata are fully ob-
tained in the jet consiructed by Mr. Palmer, of
Necwgate-street, which is shown insection, in

Fig. 4.

0

The end A is connected with une bag or bladder,
and the end B with the other; the gases pass
through the scparate tubes as marked, into the
chamber (which is filled with the finest wire
gauze and in filtering, as it were, through which
the gases become perfectly mingled,) and from
thence to the jet which is sccured into the hole b.
At E E are two conical valves opening inwards,

which allow a free passage for the gases in the
direction indicated by the arrows, but which from
the nicety of their construction instantly close,
if there is any pressurc in the opposite direction ;
so completely is this the case that the jet m: y be
used for either gas separately, without screwing a
cap into the other orifice. Thus are we in pos-
scssion of a jet, at once convenient, safe, and at
the same time ensuring a perfect mixture of the
gases, without which a great portion of the effect
is lost. With hecarty wishes for the success of
your valuable journal.
1 remain, yours truly,

Suhov.
i AN A AR AP AP NN A S N

GROVE’S VOLTAIC BATTERY.

Mr., W. R. GrovE, M.A., has constructed a small
battery consisting of seven liqueur-glasses, contain-
ing the bowls of common tobacco-pines; the metals,
zinc and platinum; and the electrolytes, concen-
trated nitric and dilute muriatic acids. This little
apparatus has produced effects of decomposition,
equal to the most powerful battcries of the old
construction. Mr. Grove has since tried various
combinations upon the same principles, and though
some of the rarer substances, such, for instance, as
chloric acid, have produced powerful combinations,
he has found none superior, and few equal, to the
above. Mr. Grove has, therefore, economized the
materials ; thus, on the side of the zinc, salt and
water has been found little inferior to dilute muria-
tic acid ; and it dispenses with the amalgamation of
the zinc. By using flattened parellelopiped shaped
vessels, instead of cylindrical, the concentrated acid
is much economized, the space diminished, and the
metals approximated. (According to Prof. Ritchie,
the power is inversely as the square root of the
distance between the metals.)

A hastily-constructed battery, upon this principle,
was presented to the British Association. It
consisted of an outer case of wood, (glazed carthen-
ware is better), 73 in. by 5 and 3, separated into
four flat compartments by glass divisions; into
which are placed four flat porous vessels, measuring,
in the interior, 7, 24, and 3-10ths of an inch:
they contain each three ounces, by measure; the
metals, four pair, expose each a surface of 16 square
inches ; and the battery gives, by decomposition of
acidulated water, 3 cubic inches of mixed gases per
minute ; charcoal points burn brilliantly ; and it
heats 6 inches of platinum wire 1-56th of an inch
diameter ; its effect upon the magnet, when ar-
ranged as a single pair, is proportionately energetic ;
it is constant for about an hour, without any fresh
supply of acids. The porous vessels are identical in
their constitution with the common tobacco-pipe.
Its power, with reference to the common constant
battery, is, ceteris paribus, as 6 to 1, but the pro-
portions vary with the series. The cost of the
whole apparatus is about 2/. 2s. During the opera-
tion of this battery, the nitric acid, by losing suc-
cessive portions of oxygen, assumes, first a yellow
then a green, then a blue color, and, lastly, becomes
perfectly aqueous; hydrogen is now evolved from
the platina; the energy lowers, and the action be-
comes inconstant. This valuable instrument of
chemical research is here made portable ; and, by
increased power in diminished space, its adaptation
to hanical, and ially to locomotive pur-
poses, bccomes morc feasible.
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ON ARSENIC,
CONTAINED NATURALLY IN THE HUMAN BODY.

M. Orrira has read a memoir on the above sub-
Jject before the Royal Academy of Medicine; the
experiments detailed were made with M. Couerbe,
and their object was to solve the following
questions:

1st, Does arsenic exist originally in the human
body? 2ndly, Do the viscera contain any ? 3rdly,
Can its existence in the muscles be proved ? 4thly,

Is it possible to determine that the arsenic ob-

tained from a corpse is not that which originally
existed among tho clements composing the tissues,
but was introduced into the digestive organs, ap-
plied to the exterior, &c.?

I. Arsenic exists in human bones; if the bones

of an adult be calcined, taking care not to raisc

. the temperature too high, and to avoid contact with
the fucl, these bones, when reduced to powder and
treated with pugified sulphuric acid, and then tried
in Marsh’s apparatus, will yield brown, brilliant
and thick arsenical spots. This result was ob-
tained both from the bones of corpses of adults
who had been dead some days, or buried for some
months.

‘When the calcination is effected at a white heat,
no arsenic is obtained, nor is any procured from
the bones of commerce reduced to asoft paste; but
if they be subjected to heat and the processes indi-
cated (nitric acid, potash and sulphuric acid), a
certain quantity of arsenic is obtained.

From this first series of experiment, which
amount to fourteen, I conclude, says M. Orfila,
1st, That the bones of the human adult, of the
horse, ox, and sheep contain minute portions of
arsenic, which itis possible to discover by treating
the bones with potash purified by alcohol and pure
sulphuric acid.

2ndly, This quantity of arsenic is not increased
by long burial.

3rdly, Vitrification removes a portion of it,
which is undoubtedly occasioned by the volatiliza-
tion which it occasions.

4thly, Among the conditions favorable to the
discovery of arsenic, must be especially reckoned
that of not calcining the bones tvo strongly, and
secondly to avoid carefully the contact of fuel.

5thly, When bones are treated with water and
ebullition, no arsenic is discoverable.

6thly, If in operating in this mode, any arsenic
be detected, it has certainly been in some mode
introduced into the economy.

11. No arsenic is found in the viscera unless it
has been absorbed. The organs of a dog which
was hung, treated by the usual processes, did not
yield any. The blood, brain, the liver, spleen,
kidneys, intestines, stomach, &c., gave no traces
of it. Carbonized with nitric acid, and afterwards
tried in Marsh’s apparatus, white opaque spots only
were obtained, and these were also produced with-
out the presence of these organic matters.

The liver of an adult gave none; nor did the
decoctions made with various organs yield any.

From these facts we may conclude, observes M.
Orfila, but not positively, that the viscera do not

- originally contain arsenic; or to state the fact
more accurately and not to prejudge the case, it
may be asserted, that they do not yield any when
treated with boiling watcr, sulphuretted hydrogen,
or when carbonized by cuncentrated nitric acid, &c.
It may so happen that the quantity is too small to
be detected by sulphuretted hydrogen, or that it is
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| lost by carbonization; but by acting on a large
' quantity of brain or other organs, it may be de-
tected. At any rate, it is sufficient at present to
have ascertained, that the viscera yield no arsenic
by the reactions described, unless it has been in-
troduced by poisoning.

II1. Itisnot proved that muscular flesh contains
arsenic ; twelve pounds of it taken from the corpse
of an adult, carbonized by nitric acid and tested
by Marsh’s apparatus, gave white opaque spots;
some were brilliant, with a blueish tint; others
were yellow, and had an arsenical appearance ;
| dissolved in boiling nitric acid, they gave no alha-
' ceous smell when put on red-hot charcoal; in
fact, they possessed none of the characteristics of
arsenic. These spots were, however, very nume-
rous; submitted for nearly twenty days to a
current of sulphuretted hydrogen gas, they gave
no indication of arsenic. It is possible that they
were a mixture of arsenic and animal matter, dnd
that the muscular flesh of two or three bodies
might yield some by analysis; lastly, other pro-
cesses may discover it in the same quantities as
those employed, by oceasioning less loss ; thercfore,
adds M. Orfila, I will not conclude, positively,
that arsenic does not exist in muscular fiesh.

1V. It is possible to ascertain that the arsenic
which may be discovered docs not come from the
organic substance itself, but that it has been com-
bined with it by absorption. Yor if it be found 1
the bones, it will not be removed by long boiling
in water, unless it had been introduced ; and the
same holds good with respect to the blood and the
organs which have been examined.

Lastly, if the muscles yield spots, some of which
resemble arsenic at first sight, the distinctive
characters which have been stated must be re-
membered ; and if the subject had tuken arsenical
remedies, this circumstance ought to be particu-
larly attended to.—Journal de Chim. Med., Dec.
1839.

PREPARATION OF GOLD-BEATERS’
SKIN.

T1i1s manufacture requires the previous frecing of
the muscular tunic from the other membranes
| which constitute the gut. Anatomists distinguish
" in it three membranes; viz., the cxternal one,
termed the peritoneal; the middle one, or muscu-
lar membrance ; and the internal, or mucous mem-
brane. Formerly, the guts were subjected to the
putrid fermentation, in order to separate the peri-
toncal and mucous membrancs from the muscular
one; and this process was accompanied with such
a feetid effluvium, that the authorities obliged the
manufacturers to cstablish their works at a dis-
tance from all other habitations. In 1820, the
Prefect of Police, of Paris, proposed to the Societé
d' Encouragement, to offer a prize for a process,
either chemical or mechanical, of effecting this
object without submitting the guts to the putrid
fermentation. .
After the guts have been freed from all greasi-
ness, by the usual methods, and turned inside-out,
they are to be put into a tub, capable of containing
as many as are produced from 50 oxen ; and two
buckets of a weak alkaline liquor are to be poured
upon them. If they should not be sufficiently
wetted, throw over them another ‘bucket-fqll of
well or river water; they are then to be well stirred
up, and left to stecp all night. At the end of this
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time, the mucous membrane may be removed with
as much facility as it could be after many days of
putrid fermentation.

The other operations may be afterwards per-
formed in the usual manner.

When the workman has stripped off that part
of the peritoneal membrane which surrounds the
caecum, he takes from 2 to 23 feet in length of it.
and inverts it, or turns it inside-out; he then
leaves it to dry; when dry, it resembles a pack-
thread. In this state it is sold to the manufacturer
of gold-beater’s skin; who takes the dricd mem-
branes, and soaks them in a very weak solution
of potash, When sufficiently soaked, so as to
have become gelatinous, he places them on a
wooden plank, to scrape them clean, and cut
them open with a knife.  When the pellicles are
well cleansed, and suflicieutly 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-picces have grooves of
three or four lines wide made in them.

In order to extend the membrane, the workman
takes it i his hands, and affixes one end of it, by
its glutinous quality, to the top of the frame, taking
care that that part of the intestine which formed
the outside of 1t be placed next to the frame ; he
then extends every way, and causes it to adhere
to the other end of the frame: this effected, he
takes another membrane, and applies it upon that
which is already extended, tuking care that the
muscular membranes should be in contact with
each other: in this way, they become so per-
fectly glued together, as to form one solid body.

The two membranes soon become dry, except
at their extremities, which are glued to the cross-
bars of the frame. When the whole is well dried,
the workman cuts the pellicles across at each end
with a good knife, and separates them from the
frame. The dried and stretched membranes are
then delivercd to another workman to give them
the last freparation, and to cut themn into con-
venient sizes.

In order to finish the pellicles, the workman
takes cach band separately, and glues it on a
similar frame to that which we have before
described, but without a groove: he applies the
glue upon the edges of the frame, and places on it
the bund of a pellicle. When quite dry, it is
washed over with a solution of one ounce of alum,
dissolved in two wine-quarts of water, and again
allowed to dry; it is then coated, by means of a
sponge, with a concentrated solution of isinglass
in white wine, in which acrid and aromatic sub-
stances have been stecped, such as cloves, musk,
ginger, camphor, &c.: these last substances are
added, to prevent insects 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 is then cut into pieces of about five inches
square ; submitted to the action of a press, to
flatten them ; and then formed into small packets
or books for sale to the gold-beaters.

DRYING SEA WEEDS,
BY J. 8. DRUMMOND, M. D.
President of the Belfast Natural History Society.

Tue fiist object to be attended to in preserving
marine plants is to have them washed pertcctly

clcan before spreading. There should not be left
upon them a particle of sand or other foreign body,
unless in some rare instances a parasitic species
may be thought worthy of keeping, on accovnt of
its rarity, or because it may add an addit.onal
beauty to the chief specimen. "It is a good practice
to wash them before leaving the shore either in
* the sea, or in a rocky pool, or, as is sometimes
more convenient in some localities, in a rivulet
discharging itself into the ocean, though, as will
be afterwards explained, the last practice proves
very destructive to the beauty of some species.

The foreign bodies to be got rid of are fragments
of decayed sca-weeds, sand, gravel, and sometimes
portions of the softened surface of sandstone of
argillaceous rock on which the specimens may
have grown, together with the smaller testacea,

and the Coratlinag officinalis, &c. At Cairnlough
Bay I experienced most trouble in this respect
from the Ectocarpi, which confervee were so gene-
rally diffused, as to be entangled with almost every
other species of sca-plant.

After the greatest pains which we may take to
clean our specimens at the shore, there will gene-
rally be found much to do before they can be pro-
perly committed to paper, since forcign substances
will continue attached to them with much perti-
nacity even after we may have been satisfied that
they are perfectly clean. It is therefore neccssar
to prepare cach specimen by examining it in fresh
or sca water in a white dish or plate, so that every
thing forcign may be detected and removed.

The next thing to be attended to is the quality
of the paper on which the specimens are to be
spread; and here a great error is generally com-
mitted, in using it thin and inferior, by which, if
the specimen be worth preserving, it has not proper
Justice done to it. Much of the beauty, indeed, of
many species depends on the goodness of the
paper, exactly as a print or drawing will appear
better or worse, as it is executed on paper of a
good or an inferior kind. Some species, oo, con-
tract so much in drying as to pucker the edges of
the paper, if it be not sufficiently thick, for ex-
ample, Delesseria laciniata, and this has a very un-
sightly appcarance. That which I have from
experience been led to prefer is thick music-paper.
It closely resembles that used for drawing, and
the sheet divides into four leaves, of a most
convenient size.

Whatever pains we may have taken to clean
the recent specimens, we shall often find, when
spreading them, that some foreign particles con-
tinue attached, and for the removal of these a pair
of dissecting forceps, and a camel-hair pencil of
middle size, will be found very couvenient. These,
indeed, are almost indispensible, and will be found
useful on more occasions than can here be speci-
fied. A silver probe, with a blunt and a sharp
end, is the most convenient instrument for spread-
ing out, and separating branches from cach other,
but any thing with a rigid point, such as a large
needle, or the handle of the camel-hair pencil
sharpened, will answer. A large white dinner-dish
serves perfectly well for spreading the specimens
in, and all that is further necessary is a quantity of
drying papers, aud some sheets of blotting-paper,
with threc or four flat picccs of deal board.
Nothing answers better for drying than old news-
papers, each divided into eight parts, but it is
necessary to have a large supply of these.

The beautiful and common Plocamium cocci-

neum is one of the most easily preserved species,
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and may be taken as an example of the mode of
procceding with most of the others.  The steps to
be pursued are as follows,—

1. The specimen is to be perfectly well cleaned.

2. A dinner-dish to be filled about two-thirds
with clean fresh water.

3. The paper on which the specimen is to be
spread, to be immersed in the water in the dish.

4. The specimen to be then placed on the paper,
and spread out by means of the probe and camel-
hair pencil.

5. The paper with the specimen on it to be then
slov‘v!ly withdrawn from the dish, sliding it over its
edgé.

6. The paper with the specimen adhering to it,
to be held up by one corner for a minute or two,
to drain off the water.

7. To be then laid on a paper, or cloth, upon a
table, and the superfluous water still remaining to
be removed Ly repeated pressure of blotting-paper
upon the specimen, beginning this operation at the
edges, and ggadually encroaching towards the
centre till the whole can be pressed upon without
danger of any part adhering to the blotting-paper,
which probably would be the case, were the latter
applied at once to the whole specimen.

8. The specimen then to be lud on a couple of
drying papers placed on the carpet or a table; two
more papers to be laid over it, and then the picce
of board, on which latter a few books are to be
Pput, to give the necessary pressurc.

9. These papers to be changed every half hour
or oftener, till the specimen is sufficiently diy
(A number of specimens with drying papers inter-
posed, may be pressed at once under the same
board.)

Though the above method isin gencral the best,
yet there are various specics, and amony these the
Plocamwm cocerneum itself, which dry perlectly
well by simple exposure to the open air without
pressure being had recourse to at all; and some
can only be preserved in the latter way, being so
glutinous that they will adhere as strongly to the
drying paper laid over them as to that on which
they are spread. Pressure, however, is necessary
after they have dricd, for the purpose of flattening
them.

An indispensible requisite in the drying of
marine or fresh water alge is a portion of old rag,
neither of a quality too fine nor too coarse. When
the specimen has been spread, as directed, upon
the paper on which it is to remain, a picce of rag
sufficient to cover it should be laid over, and then
it may be interleaved under the boards for pres-
surec. The rag prevents the necesdity of so much
care in taking up the moisture as Mr. Drummond
requires, never adheres to the specimens, but when
dry, leaves them, while most of the plants them-
selves stick firmly to the sheets on which they
have been spread.

N

PROGRESS OF RAILWAYS,

During the past year, (1839, ) the following lines of
Railway have either been partially opencd, or
opened throughout their whole extent:—

The London and Southampton Railway to
which the name of South Western has been given,
was opened on June 10, eight miles onward, to
Basingstoke, and between Southampton aud Win-
chester ; leaving thus only the 18 miles between
‘Winchester and Basingstoke for completion.

The Great Western line was farther opened on
July 1, to Twyford, five miles from Reading; it
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having been previously vpened as far only as
Maidenhead.

The Eastern Counties Railway is intended to
have its termini at Webb’s Square, between
Bishopsgate-street Without and Shoreditch church,
London, and at Great Yarmouth—a distance of
126 miles: the engineer is Mr. Braithwaite. Of
this line, 103 miles, between the Mile-end road
and Romford, were opened on June 18.  The dis-
tance is a series of viaducts and bridges; there
being 50 bridges, one of which crosses the Lea,
with a span of 70 fect.

The Manchester and Leeds Railway was opened
from Manchester and Littleborough, a distance of
16 mules, ou July 3.

Of the York and Nortk Aldland Railway, 14
miles, (between York and the junction of the
Railway with the Leeds and Selby lines,) were
opened on May 30.

The Midland Counties Railway was opened
between Derby and Nottinghum, ncatly 16 miles,
on June 4.

Of the Glasgow and Ayr Railway, the 11 miles
between Ayrand Groine were opened on August 5.

The Birmingham and Derby Junction Railway,
353 miles, was opened throughout on August 12.
This work hus been completed within three vears,
at a cost not exceeding the estimate.  This line is
most important, as opening a direct communication
from the north to Birmingham, Gloucester, Bris-ol,
and Exeter; the Bristol and Gloucestershire Act,
completing the contiruous line, having passed in
the last session of Parliament. !

The Loudon and Croydorn Railway, 103 mxles,i
16 yards, erossed by 18 bridges, was opened
throughout on June 1.

The Newcastle and North Shields Railway, 61
miles, was opened on June 18, In this short line,
however, is a tunnel 70 yards long, and 21 bridges,

The Brandling Junction Ruilway is mtended to
conuecet the Tyne and the Wear, and by its junctior .
at Gateshead with the Neweastle and Carlisle lines |
fo complete a railway communication between the »
German Occan and the Irish Sea.  This line was ,
opencd on Scptember 5.

The Aylesbury Branch of the Birmingham
Railway, a straight line, 7} wmiles long, has also
beenopened. the junction is made at Cheddington,
35 miles from London.

The Public are respectfully informed, that

Vol. I, of this Magazine is now ready, clegantly

bound in cloth and lettered, price 8s. 6d.

Cloth Covers, (lettered), for binding, may also b
had of the Publisher, price 10d.
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CORRESPONDENTS.

A CoxstaNi RFADER —A solution to his question n next
number, .
C. C.—We have searched dihigently, but can find nothing
more than we have already stated on the subject

J. D. N—W. F.—PHot06gN, shall be attended to as carly
as posuible.

H. K —Alkanet root 1s used to color cheese, cream, &c. .

Will Correspondents oblige us by migning their letters with
some Enghish word or letter; eyphers we cannot imitate ;
and even Greek mvolves unnccessary trouble.

Numerous answers 1 our neat.
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Commumeations, Books for Review, Inventions for Tlus-
tration, &¢, to be addressed to the Kditor, at 55, Great
Prescot Street; to the Printer, or to the Pubhsher. All
Letters must be post paid.

Prioted by D. Francis, 6, Winte Iorse Lune, Mile End Road.
Published every Saturday by W. Brimiain, 11, Paternoster
Row, and may be had olyad’ Booksellers and Newsmen in
Town and Country
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GEOLOGY.

POSITION AND GENERAL ARRANGEMENT
OF ROCKS.

AT a time when Geology engages so much of the
attention of the scientific world, and to which it
will be advisable occasionally to direct our readers
attention ; it may be agreeable, and we are sure it
will be useful to give a paper, pointing out the
general arrangement of the earth’s strata, and the
natural position of its roeks and mountains, as in-
troductory to any future remarks, which particular
circumstances and discoveries may lead us to. The
following, though not aiming at scientific classifica-
tion, will, we trust answer the purpose of com-
municating a general knowledge of the subject,
intending at another period to explain each division
more fully, and also to notice the organic remains
diseovered in certain of the strata. o

Rocks are generally divided by geologists into
two grand divisions, distinguished by the names of
primary and secondary.

The primary rocks are composed of pure crys-
talline matter, and certain no fragments of other
rocks.

The secondary rocks, or strata, consist only
partly of crystalline matter ; contain fragments of
other rocks or strata; often abound in the remains
of vegetables and marine animals ; and sometimes

tain the re of land 1

The primary rocks are generally arranged in
large masses, or in layers vertical, more or less
inclined to the horizon.

The secondary rocks are usually disposed in
strata or layers, parallel, or nearly parallel to the
horizon.

The number of primary rocks which are com-
monly observed in nature are eight.

First, gramite, is composed of guartz, ficldspar,
and mica; when these bodies are arranged in regu-
lar layers in the rock, it is called gress.

Second, micaceous schistus, which is composed of
quartz and mica arranged io layers, which are usu-
ally curvilineal.

Third, sienite, which consists of the substance
called hornblende and fieldspar.

Fourth, serpentine, which is constituted by field-
spar and a body named resplendeut hornblende ;
and their separate crystals are often so small as to
give the stone a uniform appearance: this rock
abounds in veins of a substance called steatite, or
soap rock.

Fifth, porphyry, which consists of crystals of
fieldspar, embedded in the same material, but usu-
ally of a different color.

Sixth, granular marble, which consists entirely
of crystals of carbonate of lime ; and which, when
its color is white, and texture fine, is the substance
used by statuaries.

Seventh, chlorite schist, which consists of chlo-
rite, a green or grey substance, somewhat analogous
to mica and fieldspar.

Eighth, quartzose rock, which is composed of
quartz in a granular form, sometimes united to
small quantities of the crystalline elements, which
bavl:been wentioned as belonging to the other
rocks.

The secondary rocks are more numerous than the
primary ; but twelve varieties include all that are
usually found in these islands.

First, grauwacke, which consists of fragments of .,
quartz, or chlorite schist, embedded in a cement,
principally composed of fieldspar. o4

Second, siliceous sandstone, which is composed of *
fine quartz or sand, united by a siliceous cement.

Third, limestone, consisting of carbonate of lime,
more eompact in its texture than in the granular
marble ; and often abounding in marine exuvia.

Fourth, aluminous schist, or shale, consisting of
the decomposed materials of diffcrent rocks ce-
mented by a small quantity of ferruginous or
siliceous matter ; and often containing the impres-
sions of vegetables.

Fifth, calcareous sandstone, which is calcareous
sand, cemented by calcareous matter.

Sixth, iron store, formed of nearly the same
materials as aluminous schist, or schale ; but con-
taining a much larger quantity of oxide of iron.

Seventh, basalt or whinstone, which consists of
fieldspar and hornblende, with materials derived
from the decomposition of the primary rocks ; the
crystals are generally so small as to give the rock a
homogeneous appearance ; and it is often disposed
indvery regular columns, having usually five or six
sides.

Eighth, Jituminous or common coal.

Ninth, gypsum, the substance so well known by
that name, which consists of sulphate of lime ; and
often contains sand.

Tenth, rock salt.

Eleventh, chalk, which usually abounds in re-
mains of marine animals, and contains horizontal
layers of flints.

Twelfth, plum-pudding stone, consisting of peb-
bles cemented by a ferruginous or siliceous eement.

To describe more particularly the constituent
parts of the different rocks and strata will be little
understood, unless the specimens could be examined
by the eye ; and a close inspection and comparison
of the different specics, will, in a short time, enable
the most common observer to distinguish them.

The highest mountains in these islands, and
indeed in the whole of the old continent, are con-
stituted by granite ; and this rock has likewise Leen
found at the greatest depths to which the industry
of man has as yet been able to penetrate ; micace-
ous schist is often found immediately upon granite ;
serpentine or marble upon micaceous sehist ; but
the order in which the primary rocks are grouped
together is various. Marble and serpentine are
usually found uppermost ; but granite, though it
seems to form the foundation of the rocky strata
of the globe, is yet sometimes discovered above
micaceous schist.

The secondary rocks are always incumbent on the
primary ; the lowest of them is usually grauwacke ;
upon this limestone or sandstone is often found ;
coal generally occurs between sandstone or shale ;
basalt often exists above sandstone and limestone ;
rock salt almost always occurs associated with red
sandstone and gypsum. Coal, basalt, sandstone,
and limestone, are often arranged in different alter-
nate layers, of no considerable thickness, so as to
form & great extent of country. In a depth of less
than 500 yards, 80 of these different alternate strata
have been counted. '

The veins whieh afford metallic substances, are
fissures vertical or more or less inclined, filled with
a material different from the rock in which they
exist. This material is almost always crystalline ;
and usually consists of calcareous spar, flour spar,
quartz, or heavy spar, either separate or togetﬁ:r.
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The metallic substances are generally dispersed
through, or confusedly mixed with these crystalline
bodies. The veins in hard granite seldom afford
much useful metal ; but in the veins in soft granite,
and in gneiss, tin, copper, and lead are found.
Copper and iron are the only metals usually found
in the veins in serpentine. Micaceous schist,
sienite, and granular marble, are seldom metallifer-
ous rocks. Lead, tin, copper, iron, and many other
metals, are found in the veins in chlorite schist.
Grauwacke, when it contains few fragments, and
exists in large masses, is often a metalliferous rock:
The precious metals, likewise iron, lead, and anti-
mony, are found in it; and sometimes it contains
veins, or masses of sfone coal, or coal free from
bitumen. Limestone is the great metalliferous rock
of the secondary family; and lead and copper are
the metals most usually found in it. No metallic
veins have ever been found in shale, chalk, or cal-
careous sandstone ; and they are very rare in basalt
and siliceous sandstone.

In cases where veins in rocks are exposed to the
atmosphere, indications of the metals they contain
may be often gained from their superficial appear-
ance. Whenever fluor sparis found in a vein, there
is always strong reason to suspect that it is asso-
ciated with metallic substances. A hrown powder at
the surface of a vein always indicates iron, and often
tin ; a pale yellow powder lead ; and a green color
in a vein denotes the presence of copper.

It may not be improper to give a general de-
scription of the geological constitution of Great
Britain and Ireland. Granite forms the great ridge
of hills extending from Land’s End through Dagt-
moor into Devonshire. The highest rocky strata
in Somersetshire are grauwacke and limestone.
The Malvern hills are composed of granite, sienite,
and porphyry. The highest mountains in Wales
are chlorite schist, or grauwacke. Granite occurs
at Mount Sorrel in Leicestershire. The great
range of the mountains in Cumberland and West-
moreland, are porphyry, chlorite, schist,, and grau-
wacke ; but granite is found at their western boun-
dary. Throughout Scotland the most elevated
rocks are granite, sienite, and micaceous schistus.
No true secondary formations are found in South
Britain, west of Dartmoor ; and no basalt south of
the Severn. The chalk district extends from the
western part of Dorsetshire, to the eastern coast of
Norfolk. The coal formations abound in the
district between Glamorganshire and Derbyshire ;
and likewise in the secondary strata of Yorkshire,
Durham, Westmorland, and Northumberland. Ser-
pentine is found only in three places in Great
Gritain ; near Cape Lizard in Cornwall, Portsoy in
Aberdeenshire, and in Ayrshire. Black and grey
granular marble is found near Padstow in Cornwall ;
and other colored primary marbles exist in the
neighbourhood of Plymouth. Colored primary
marbles are abundant in Scotland ; and white granu-
lar marble is found in the Isle of Sky, in Assynt,
and on the banks of Loch Shin in Sutherland: the
principal coal formations in Scotland are in Dum-
bartonshire, Ayrshire, Fifeshire, and on the banks
of the Brora in Sutherland. Secondary limestone
and sandstone are found in most of the low countries
north of the Mendip hills.

In Ireland there are five great associations of
primary mountains; the mountains of Morne in
the county of Down ; the mountains of Donegal ;
those of Mayo and Galway, those of Wicklow, and
those of Kerry. The rocks composing the four

first of these mountain chains are principally
granite, gneiss, sienite, micaceous schist, and por-
phyry. The mountains of Kerry are chiefly con-
stituted by granular quartz, and chlarite schist.
Colored marble is found near Killarney ; and white
marble on the western coast of Donegal.

Limestone and sandstone are the common
secondary rocks found south of Dublin. 1In Sligo,
Roscommon, and Leitrim, limestone, sandstone,
shale, iron-stone, and bituminous coal are found.
The secondary hills in these countries are of con-
siderable elevation; and many of them have basaltic
summits. The northern coast of Ireland is princi-
pally basalt ; this rock commonly reposes upon a
white limestone, containing layers of flint, and the
same fossils as chalk ; but it is considerably harder
than that rock. There are some instances, in this
district, in which columnar basalt is found above
sandstone and shale, alternating with coal. The
stone-coal of Ireland is principally found in Kil-
kenny, associated with limestone ard grauwacke.

PROCESS OF THE DAGUERREOTYPE.

It is preity generally known that although the
French Government have bestowed upon M.
Daguerre a handsome annuity, for the public use
of his extraordinary invention, yet he has taken
out a patent to prevent the use of it in this coun-
try, mnot in his own name but in that of a Mr.
Berry, in consequence of which it is forbidden for
any one to make specimeuns for sale, or to exhibit
and instruct others in the process whereby the
operation is conducted ; we are however allowed
to promulgate the entire and minute process, and
this we do in the words of the patent, that our
country subscribers may know the exact and
authentic manner in which Daguerreotype pic-
turcs may be obtained, or made by themselves.
The patent says thus :—

Description of the Process.—The reproduction
of the images received atthe focus of the camera
obscura is effected on plates or surfaces of silver
which may be plated in copper. The copper serv-
ing to support the surface or sheet of silver, the
combination of these two metals contributing
towards the perfection of the effect. The silver
cmployed should be without alloy, or as pure as
possible. The shect of copper should be suf-
ficiently thick to preserve the perfect smoothness
and flatness of the plate, so that the images may
not be distorted by the warping thereof, but the
copper should not be thicker than what would be
required to attain that end on account of the
weight of the metal. The thickness of the two
metals united need not to exceed that of a stout
card. The process is divided into five operations.
The first consists in polishing and cleaning the
silver surface of the plate, in order to properly
prepare or qualify it for receiving the sensitive
layer or coating upon which the action of the light
traces the design. The second operation is the
applying that scusitive layer or coating to the sil-
ver surface. The third in submitting, in the
camera obscura, the prepared surface or plate to
the action of the light so that it may receive the
images. The fourth in bringing out or making
appear the image; picture, or representation,
which is not visible Wgen the plate is first taken
out of the camera obscura. The fifth and last
operation is that of removing the sensitive layer
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or coating, which would continue to be affected
and undergo different changes from the action of
light—this would nccessarily tend to destroy the
design or tracing so obtained in the camera
obscura.

Preparing the Surface.—For this operation are
required, a small phial of olive oil; some cotton
very finely carded ; a small quantity of pounce or
pumice powder, ground extremely fine, and tied
up in a small bag of muslin, sufficiently thin in
texture to allow the powder to pass easily through
when the bag is shaken; a phial of nitric acd,
diluted with pure water in about the proportion
of one part of acid to sixteen parts of distilled
water; a wire frame or stand on which the plates
can be placed so as to be heated Ly means of a
lamp ; lastly, a spirit or other lamp to heat the
plates. The size of the plates or surfaces are
limited Ly the dimension of the apparatus—the
plates must first be well cleaned aund polished.
To effect this, begin by sprinkling the silver sur-
face with pouzce, by shaking the bag without
touching the plate, and then with cotton impreg-
nated with a littlo olive oil, rub it gently on, hghtly
moving the hand round in circles from the centre.
The plates during this operation should be placed
flat on sheets of paper, which must be changed
when necessary. The pounce must be sprinkled
several times, and the cotton changed several times
during the operation of rubbing. = The pestle and
mortar used for pulverizing the pounce or pumice
powder, should not be formed ecither of cast-iron
or copper, but made of porphyry. The pounce
should be ground afterwards on a glass plate with
a glass muller, pure water being used i the
operation. The pounce should be used only when
perfectly dry. It will be 1eadily conceived how
important it is, that the pounce or pumice powder
should be sufficiently finely pulverized, so as not
to cause streaks or scratches on the silver suiface,
for it is in a great measurc upon the fine polish of
the surface of the plate that depends the beauty
of the image, picture, or tracing produced thercon.
When the plate is perfectly polished it must then
be cleaned. This is effected by dusting or sprink-
ling the powder over the surface, and rubbing it
with dry cotton, the movements of the hand being
made in circles, and backwards and forwards, and
up and down, crossing each movement in order to
operate fully on all parts of the surface. This is
the best mode of rubbing to gain the desired
result. Next a small knot or tuft is made with
carded cotton, which is to be moistened with a
httle acid diluted in water as above stated. To
do this, the knot of cotton may be placed on the
mouth of the bottle containing the diluted acid,
and pressed thereon ; the phial being then inverted
and then placed again upright, so that the centre
of the tuft of cotton may be moistened with acid
without deeply impregnating it; very little acid
is required, and care must be taken not to wet the
fingers with it. 'With this tuft so charged with
acid the surface must be rubbed, care being taken
to carry the acid uniformly over all parts of the
surface of the plate ; the cotton should be changed
scveral times, and the rubbing of the surface be
made by moving the hand round and round, and
crossing as before, so as to extend equally the
acid, which, nevertheless, ought to do no morc
than cover slightly the surface of the plate. It
will sometimes happen that the acid applied on
the surface of the plate will be found to accumu-
late into small globules, these must he destroyed
by changing the cotton and by rubbing the plate
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gently, so as to spread evenly the acid; for on any
places where the acid has been allowed torest a
time, or has not been laid evenly, it would form
spots or stains. It will be seen that the acid is
evenly spread upon the surface of the plate by its
appearing covered with a uniform tint, or what
may be called a thin veil, or change of surface.
The plate is finally to be sprinkled with pounce
or pumice powder, and cleaned by slightly rub-
bing it with a piece of carded cotton; instead of
ordinary pounce calcined Venetian tripoli may be
used. The plate thus prepared is then to be sub-
mitted to a considerable degree of heat; to do this
it is placed on a wire frame, the silver surface
being uppermost. Under the plate is to placed a
lighted lamp which is to be moved about so that
the flame shall act cqually upon all parts. When
the plate has been submitted for about five minutes
to this operation (or until the heat has acted
equally upon all parts of the plate) it will be per-
ceived that the surface of the silver has obtained
a whitish tint, or coating, and then the action of
the heat must cease.

This effect may be obtained by other means ; for
instance, the heat of hghted charcoal may be used,
which may be preferable, as the operation will be
sooner finished. In this case the wire frame is un-
necessary, for the plate may be laid on the stove
or held with tongs, the silver surface always being
upwards, and it may be moved back wards and for-
wards on the furnace, so as to heat it equally
throughout, until the silver surface becomes
covered with & whitish tint as above stated. The
plate is next to be cooled rapidly, by placing it on
a ¢old body or substance, such as a marble slab,
or stone or metal surface; when cooled, it must be
polished again.  This may be be quickly done
sipee it is only necessary to remove the white tint,
which has been formed on the silver surface. To
cfiect this, the plate is to be sprinkled with pumice
powder, and rubbed in a dry state with a portion
of cotton; this should be done on the surface of
the plate several times, taking care to change the
cotton often. When the silver is well polished it
is to be rubbed, as above stated, with acid dis-
solved in water, and sprinkled with a little dry
pounce powder, and rubbed slightly with a knot
of cotton. The acid is then to be laid upon the
plate, say threc different times, carc being taken to
sprinkle cach time the plate with powder, and to
rub it dry and very lightly with clean cotton ; care
should be taken not to breathe upon the plate, or
tdich it with thie parts of the cotton touched by
the fingers as the perspiration would produce spots
or stains, and dampness of the breath or of the
saliva would produce the same defects in the
drawings. When the plate is not intended for
immediate use or operation, the acid may be used
only twice upon its surface after being exposed to
the heat.  The first part of the operation may be
done at any time : this will allow of a number of
plates being kept prepared up to the last slight
operation. It is, however, considered indispen-
sable that just before the moment of using the
plates in the camera, or rcprod\}cing the design, to
put at lcast once more some acid on the plate, and
to rub it lightly with pounce, as before stated.
Finally, the plate must be cleaned, with cotton,
from all pounce dust which may be on the surface

or its edges.
( To be continued, )
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RULING MACHINES

Are made on different principles, and at various
costs. 'The old principle is a very expensive onc,
costing upwards of £100. For general purposes
decent ones may be obtained for about £5 or even
less. The object to be obtained principally by
ruling machines, is a succession of straight lines,
for flat tints, asscctions in machmery, skies, back-
gronnds, &c. In views somctimes a flat sky tint,
is ruled in, and the shapes of clouds worked out
upon it, as may be seen on a close inspection. In
order to produce & flat tint it is essential that the
lines, independent of their being perfectly parallel
to each other, should also be of exactly the same
space apart; otherwise a streaky appearance is
produced. To effect this as well asto produce a
parallality of line (though in reality lincs are not
yparallel which do not preserve an equality of dis-
tance from one another) ; a box is made to slide
upon a bar, a motion 18 then produced by turning
a screw a given distance, the box to which is at-
tached a diamond or cutting point being drawn
along the bar a line is made upon the surface in-
tended to be marked, and the box moved back to
its original position; the screw being turned again
precisely the same distance a_motion correspond-
ing to the previous one is produced ; the box again
traverses the bar, and the cutting point traces a
second line by the side of the first.  This 18 the
common principle of ruling machines, the difference
being that in some the bar is made to move
the substance marked upon remaining stationary,
while in others the bar is a fixtuie, and the motion
is given to the material ruled.

Fig. 1 illustrates the old-fashioned machine.
A is the bed, or moving board, upon which the
box slides. C is the sliding box; to this box the
marking point is attached, but, as when the line
has been cut by the point it would be impracticable
to move the liding box back if the point were
fixed, it is screwed to a nut which works on a cen-
tre in the side of the sliding box, so that when the
point has arrived at the terminus of the line, it is

raised up, and the box then shdes back to com-
mence a fresh line. D is the circular nut in the
side of the sliding box, working on its centre. B
is the marking point screwed to the circul r nut.
F is the screw by which the uniformi motion is
given to the bed of the maclune ; the width of line
varying with the revolution of the scicw, a half
revolution of the screw producing a nearer tint of
lines than a wholo; a quaiter thau a half, and so
on. The width is dcteimined by a scale marked
upon the screw.

The following is a more simple and less cxpen-
sive principle than the preceding.

.
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This machine (fig. 2), consists merely of two
parallel bars, moving and stopping alternately.
The width of line is1egulated by a screw placed
at each end. Instead of placiug the plate to be
ruled upon the machwe as in the first instance,
the parellel rules are 1u this ease placed upon the
plate. The rules are screwed to the required
width, placed upon the plate, and the box with
the ruling point is drawn along along the nupper
bar. The lower bar is then to be pushed close to
the upper, and that in its turn is pushed forward,
the sctew regulating the distance of movement,
and preserving a perfect cquality in the width; a
second line is ruled, and 8o on throughout,the same
order of movement being observed.

A A represents the parellel bars. B the sliding
box with the nut, similar to that in fig.1. CC are
the screws at each end by which the width of line
is regulated.

The upper figure has the bars cxtended to the
width they are screwed to, and in the lower they
are contracted previous to their extension again.
The bars when used must, of course, be made to
strike home cach way, or the lines willnot be equi-
distant. These machines are varied in size and
shape, according to taste or convenience, as also
is the way the screws are placed, the method of
ascertaining the distance of lines, &c.  With more
complicated machinery greater accuracy is ac-
quired as well as greater neatness obtained. I
have seen a machine tint ruled so exceedingly
neat, that even on a very close inspection, no lincs
could be observed, the tint appearing when printed
precisely hike a wash with Indian ink. ‘There can
scarcely be anything more simple for ruling than
the last-mentioned machine, and for general pur-
poscs it nught be made sufficicntly accurate. I
nced hardiy add that when used the parellel bars
should be pressed firmly down on the substance
to be ruled, as the least tilting at either end of the
bais would throw them out og horizontal in ruling.
These machines are for straight lines only, but the
first with a little more contrivance can be made to
rule lines in relief to represent the undulating sur-
aces of coins, medals, ﬁas reliefs, &c.

GRAPRUS.
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EGYPTIAN BLUE.

Tais color, which is very brilliant, is frequently
found on the walls of the temples in Egypt, and
also on the cases inclosing the mummies. ‘The
same color is found in the ruins of some ancient
edifices in Ttaly, and even some of it has been dis-
covered in the state it was made by the manufac-
turers, for the painters in those remote times.

Count Chaptal analysed some of it, found in
1809, with several other colors, in a shop at
Pompeii. He found that it was bine ashes, not
prepared in the moist manner, like that which the
paper-stainers use, but by calcination. He con-
siders it a kind of frit, the semi-vitreous nature of
which renders it proof against the action of the
acids and alkalies at a moderate temperature.

Some years later, Sir [1. Davy employed himself
in Ttaly by muaking researches to ascertain the pre-
parations of the colors used by the Greeks and
Romans; and ke obtained similar results; and
further by cmplnyimg the synthetic method, he oh-
tained a color similar to that of the ancients, by
exposing toa strong heat, for two hours. a mixture
of fifteen parts carbonate of soda, twenty parts of
powdered flints, and three parts of copper. He
thinks this is the blue described by Theophrastus,
who has aseribed the discovery of it 10 a king of
Egypt, and thatit was manufactured at Alexandria.

Vitruvius, who calls this blue ceruleum, informs
us that the art of making it was brought by Ves-
torus from Egypt to Puzzuoli, and that it was
made by calcining, in a potter’s furnace, balls
made of sand, filings of copper, and flos nitri (car-
bonate of soda). 'The Venetians, who were so
skilful in enamelllng, knew how tn prepare the
Egyptian blue. Neri, in his treatise Dell’ Arte
Vetarvie describes different degrees of oxidation of
copper, which gives these different colors, viz. red,
green, and blue, and the color Arabico detto Tur-
chino.

Although it appears that this color ought not to
be employed in oil painting, yet it is much to be
wished that we could recover the method of making
it, as in distemper and decorative painting it would
be of great utility. One remarkable effect of this
color is, that by lamp-light it appears somewhat
greenish, whilst by day it shines with all the bright-
ness of azure: cobalt, on the contrary, becomes
violet by artificial light.

1t is thought that Paul Veronese has employed
this sort of blne in many of lis pictures in which
the skies have become green. 'T'he blue ashes, as
now prepared, woulll have experienced this change
in a few weeks ; while the Egyptian blue, which
hasremained almost without alteration as employed
in distemper painting, would not for a long time
become affected by the action of oil. Had Paul
Veronese employed our blue ashes, he would soon
have discovered their want of solidity, and would
not have exposed his works again to similarly in-
jurious changes.

In Erdman’s Journal de Chimie, Leepsic, 1822,
the author assures us that he had succeeded in ob-
taining the finest blue, by means of glass colored
by copper green. ‘This substance was reduced to
powder, then mixed with nitrate of potass, and
then submitting the mixture to a heat not strong
enough to melt it; when it has combined inti-
mately, the color has become blue; but if fusion
had taken place, the matter would have been
green.

One thing is surprising ; it is that the apungy
mass does not contain any more alkali in a free
state, and is hardly touched by the ucids. When
itl is finely ground, it produces a brilliant celestial
blue.

MR. SMEE’S GALVANIC BATTERY.

Or all the sciences that of Galvanism has of late
yecars made the most rapid strides. No sooner is one
discovery registered than a second founded upon it
is made known-—no sooner is one fact ascertained
than twenty others arise to support it. 1t is a re-
markable and important circumstance, that many of
these discoveries should be in simplitying and in-
creasing the power of apparatus, thus putting still
greater opportunities in the hands of the operator.
Formerly a galvanic battery was a stupendous, and
an expensive machine, occupying a large space and
costing a considerable sum to keep it in its short-
lived action. Now, a far more powerful instrument
may be made in a snuff-box and carried in the
pocket. These remarks are forced upon us, by the
astonishing platinum batteries of Mr. Grove, and
the chemico-mechanical batteries invented by Mr.
Smee, one of which is described by that gentleman
as follows .—

The influence of different conditions of surfaces
is a subject which has experi ters.
Now this is singular, for many must have noticed.
that in a circuit, the greatest quantity of gas is
given off at the corners, edges and points. Follow-
ing this hint, a piece of spungy platinum, consisting
as it does of an infinity of points, was placed in
contact with amalgamated zinc, when a most violent
action ensued, so that but little doubt could be en-
tertained of its forming a very powerful battery.
The fragile nature of this material precludes it from
being thus used, and therefore it was determined
that another piece of platinum should be coated
with the finely-divided metal. This experiment was
attended with a similar good result, and the energy
of the metal thus coated was found to be surprising.
To test the value of this process, a piece of plati-
num, thus platinized, was placed in dilute acid in
contact with amalgamated zinc, and the quantity of
gas evolved in a given time was noticed.

*  Sq. Inches. C. Inches.

Platinized platinum 7 gave off 5 in one minute
Platinum heated ditto 1in one minute
Platinum covered by air ditto 3 in six minutes.
In these experiments the contact was made in each
cell alike ; the same zinc being used, and the dis-
tance being the same between the metals. The
energy of the metal thus prepared upon the soft
iron magnet is very great. A piece of platinum
exposing thirty-two square inches of surface, sup-
ports three-quarters of a pound through seventeen
thicknesses of paper, whilst when smooth and
wetted it supported it through eleven layers; and
when no care was taken about its being wet, but
when simply plunged into the liquid, only through
five layers of the same paper.

The cause of this increase of power appears to be
the facility given to the evolution of the gas from
the number of points, and not from an increase of
surface, as but little benefit attends its application
in the nitric acid batteries, in which the hydrogen
is not evolved, but absorbed by the fluid.

Having ascertained that a solution of platinum
must be used for increasing the power of metals in
their ordinary state, it becomes a matter of great




MAGAZINE OF SCIENCE.

{mportance to ascertain whether the platinum may
be precipitated upon other metals with advantage ;
and for this purpose it was deposited upon earthen-
ware, palladium, pure silver, copper plated with
silver, nickel, German silver, tin, lead, brass, cast
iron, sheet iron, steel, zinc and charcoal. The
platinized earthenware was not found to answer,
apparently from the quantity of the metal not being
sufficient to carry the electricity. Palladium, silver,
and plated silver answered equally well with plati-
num to receive the precipitated metal, and if there
was any difference, I think the silver was rather the
best. Plated copper answers very well, but care
should be taken to varnish every copper edge, or
else that metal is apt to be slightly dissolved, and
deposited again upon the platinized silver, which is
injurious. Should copper, from any cause, get
upon the silver, it may be dissolved by a little
muriatic acid, and afterwards by a little strong
ammonia. No other metal or alloy besides this
answered for the reception of the platinum, except
iron, and this was as active as silver for a time, but
then a local battery was formed between the plati-
num and iron—the iron was dissolved and the
battery destroyed. In some cases this does not take
place so rapidly as in others. Charcoal answers

, admirably for the reception of the platinum, and is
improved in like manner.

‘We have now the elements for the manufacture of
a powerful battery; for we have seen that increase
of power is obtained by taking care that the nega-
tive metal is thoroughly wetted by the fluid, and
that this is not only accomplished, but its power

, materially increased by the numerous points formed

. by the precipitation of finely-divided platinum.
% Whatever metal, alloy, or compound may be found
hereafter to succeed for the reception of the plati-
num, or whatever metal may be found to answer
' instead of the finely-divided platinum, still the
principle by which the advantage is gained will be
the same. However, the battery which T now pro-
pose is to be made of either copper plated with
silver, silver, palladium, or platinum. The silver

* can be rolled to any thinness, and is therefore not ex-
pensive. Each piece of metal is to be placed in
water, to which a little dilute sulphuric acid and
nitro-muriate of platinum is to be added. A simple
current is then to be formed by zinc placed in a
porous tube with dilute acid ; when, after the lapse
of a short time, the metal will be coated with a fine
black powder of platinum. The trouble of this
operation is most trifling ; only requiring a little
time after the arrangement of the apparatus, which
takes even less than the description. The cost I
find to be 6d. a plate of 4 inches each way, or 32
square inches of surface. This finely-divided plati-

. num does not adhere firmly to very smooth metals,
but when they are rough is very lasting, and sticks
80 closely that it cannot be rubbed off. On this ac-
count, when either silver is employed, or copper
coated with silver, the surface is to be made rough
by brushing it over with a little strong nitric acid,
which gives it instantly a frosted appearance, and

. this, after being washed, is ready for the platinizing

\ process.

'~ With regard to the arrangement of the metal thus
prepared great diversity exists ; it may be arranged
in the same way as an ordinary Wollaston’s battery
with advantage ; a battery thus constructed possess-
ing greater power than Professor Daniell’s battery :
four cells, containing 48 square inches in each eell,
decomposed 7 cubic inches of mixed gas per five
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minutes, whilst four cells, of Professor Daniell’s, in
which 65 square inches of copper were exposed in
each cell, gave off only five cubic inches in the same
time. However, in my battery thus arfang.d, the
action dropped to 5 cubic inches in five minutes, but
it resumed its power after the contact had been
broken for a few seconds. The battery also pos-
sesses great heating powers, raising the temperature
of a platinum or steel wire, 1 foot long and of a
thickness similar to that used for ordinary birdcages,
to a heat that could not be borne by the finger.

A small pot battery of six cells fairly fused into
globules 2 inches of iron wire, and the combustion
of different metals was extremely brilliant, when the
battery was in combination with a Bachoffner’s ap-
paratus. A small piece of silver platinized (two
inches each way), with a fold of zinc, was connected
with a large temporary horseshoe magnet, when it
supported upwards of three hundred weight. Its
magnetic power is not less astonishing, three cells
supporting the keeper of a magnet through forty-five,
two cells through thirty-two, and one cell through
twenty thicknesses of paper. An electro-magnetic
engine was made to rotate with great velocity, the
combustion of the mercury at the breaking of con-
tact being exceedingly brilliant.

A battery of this construction should be in every
laboratory, to be used in most cases where a battery
is wanted, and the slight labour attending its opera-
tion is scarcely worth mentioning. I have used one
for 48 hours consecutively without the slightest
alteration either of the fluid, or in the arrangement
of the metals, and the diminution attending its ope-
ration appeared to arise from deficiency of acid, for
it was instantly restored by a little strong sulphuric
acid in each cell. Where the battery is required to
possess the same power for a long period, 1t might
be advisable to separate the metals by a porous
earthenwarc vessel, or what answers the purpose
equally well, by a thick paper bag, the joinings of
which must be effected by shell-lac dissolved in al-
cobol. By these mcans, the sulphate of zinc is
retained on the zinc side of the battery. The use
of porous tubes, however, appears from observation,
as far as my battery is concerned, to be nearly sa-
perfluous, at any rate in most cases; for [ find,
that after a battery arranged as Wollaston’s had
been at work in the same fluid for forty-eight hours,
it had no zinc deposited on the silver. It is worth
remarking, that during the last 21 hours contact
had not been broken for a single instant. Notwith-
standing these experiments, however, it may be as
well in an extensive hattery to use porous plates.

The battery may be arranged like the pot bat-
teries, but I should greatly prefer the troughs, such
as are used for Wollaston's batteries, from the con-
venience of packing, and from a battery of the
same surface requiring so small a space. A battery
may be constructed to form a most powerful calori-
motor. It may also be arranged as a circular disc
battery. Or it may be made as a Cruickshanks,
each cell being divided or not by a flat porous
diaphragm, Whatever arrangement is adopted, the
closer the zinc is brought to the platinized metal,
the greater will be the power.

The generating fluid which is to be employed is
water, with one-eighth of sulphuric acid by mea-
sure ; and the zinc ought always to be amalgamated
in the first instance, as that process will be found
very ceconomical from its stopping all local action,
and the amalgamation will be found not to require
repeating, because there is no fear of copper being
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thrown down on the zinc, which occasionally hap-
pens in the sulphate of copper batteries.

The battery thus constructed is the cheapest and
least troublesome in action that has ever hecn pro-
posed, and from the smallness of its bulk will be
found very valuable to electro-magneticians. It is
second in power only to the nitric acid batteries.
Formedical purposes, with a Bachoffner’s apparatus,
a battery composed of platinized silver two inches
each way will be found sufficient.

To recapitulate the processes of the formation of
a battery: first, the platina, silver, or plated copper
must be roughened, the two latter with nitric acid,
and afterwards washed. The metal is next to be
placed in an acid solution with alittle nitro-muriate
of platinum, which metal is to be thrown down by
the formation of a simple galvanic circuit; and
lastly, the platinized metal is to be formed with
amalgamated zinc into a battery, either with a po-
rous tube or paper bag, or without them, according
to the fancy of the operator, or the purpose for
which it is wanted.

The advantage from this form of battery arises,
as I believe, from a mechanical help to the evolu-
tion of the hydrogen ; and thercfore it is proposed
to call it the chemico-mechanical battery. This
battery may remain in the acid for a length of time,
and neither the amalgamated zinc nor platinized
silver will undergo the slightest change, and the
whole will be as silent as death. Let only com-
munication be made, the liquid in each cell becomes
troubled ;—it boils—it bubblcs, and produces the
effects which have heen detailed. The quantity of
electricity passing through cther wires or liquids
may be pretty accurately judged from the action
taking place in the battery, for it the communication
be made through a liquid of difficult decomposition
or through long small wires (70 or 80 feet), but
little gas witl be given off from the platinized metal,
but when short thick wires are used the action is
violent. A galvanometer might be constructed of
one cell, as this would show the exact amount of
electricity passing.

The importance of constructing a battery that
shall be small in compass, efficient in action, cheap
in its operation, and devoid of troublcsome mani-
pulation, is important in the highcst degree ; and
1 consider that my chemico-mechanical battery will
be found frequently a useful means of obtaining
gases for the oxy-hydrogen light. Its value for
blowing up vessels under water, and exploding pow-
der iu mincs, is sufficiently obvious.

MISCELLANIES.

Transparent Watch.—A watch has been pre-
sented to the Acaudemy of Sciences at Paris, con-
structed principally of rock crystal. It was made
by M. Rebellier, and is small in size: the works
are visible; the two teethed wheels which carry the
hands are rock crystal, and the other wheels are of
metal.  All the screws are fixed in crystal, and all
the axles turn on rubies. The escapement is of
aapphire, the balance wheel of rock crystal, and its
springs of gold. This watch is an excellent time-
keeper, which is attributed, by the maker, to the
feeble expansion of the rock crystal in the balance-
wheel, &e.

Cooking Clock.—Mr. Loudon describes an egg-
clock, which rings a bell, or sets off an alarum, at
any number of minutes required: it is formed by a
dial like that of a watcﬁ, but larger, surmounted by

an alarum-bell, and with five divisions, representing
five minutes on the dial. This being fixed up ove
the kitchen fireplace, the index is moved to the
number of minutes the exg is to be boiled; and,
during the hoiling, the cook may be otherwise em-
ployed till the alarum goes off. The act of moving
the index, or pointer, backwards, winds up the
clock. The principle may be applicd to a larger
dial, 80 as to mark the time requisite for cooking
articles generally ; and Mr, Loudon has accordingly
caused such an apparatus to be made. Hence the
ordinary work of the kitchen may go on without
the interruption of watching, &c.

Wire-sewn Boots and Shoes.—M. Sellier, of
Paris, has patented the right of using brass wire
for attaching the upper leather to the welt of shoes
and bhoots. lle argues that this metallic thread
allows neither moisture nor dust to enter into the
shoe, and farther that it docs not rip. The sewing
is performed with as much case as with waxed
thread, and is not more expensive.

Improved Crayons for Drawing on Glass.~—
Melt together equal quantities of asphaltum and
yellow wax; ndd%nmp black, and pour the mixture
into moulds for crayons. The glass should be well
wiped with leathet, and in drawing, be careful not
to soil the glass with the fingers. Intrimming these
crayons, if the cdge be bevelled, like scissors, the
point may casily be rendered very fine,

CORRESPONDENTS.

J. BakrR is surely joking, when he asks how to restore a
new nap to an old coat.

ZEavivs —His very polite and handsome letter we are
obliged for, and hope that we shall still have his good
opmion.

W. F.—Eolean harps are strung with cat-gut

Garvanie Mepauting.—To deposit copper enplaster of Paris
moulds, wash them over with nitrate «f «ilver, previous to
Inunersion, taking care that the silver solution touches the
copper wire which supports the mould, and which may be
twisted round the edge of 1t

A Tyro —The shadows are put upon the flesh color laid
underneath

W. S.—We do not believe there is or can he sucl an instru-
meunt  We can hear nothiug of it at any of the rocieties
of London,

S. Pirsse.—His machine iz fngenious, but not practicable,
because it is slow 1o operation, and requires to be worked
at the precise tme that the neronaut’s attention s other-
wise engaged.

Garvaxic Nrmmv.uso.-—'l‘n obtain a gold fare to a medal use
the mitro-muriate of gold—a silver fuce. the mitrate of sl-
ver; mstead of the solution of blue st

Prrs¥rvING Mossns in our next.—We are obliged for our
friend’s novel and interesting communication.

Frryrrixs and Domestic Greenhouses very shortly.

G. J.—Perhaps he will give us other infurmation.
error in many respects.

J. Dove shall meet with carly attention.

J. Paterson, Montrose.—~We wrote to him by post.  The
Royal Society, whose address is Somerset House, London,
do Nor offer a reward for trisecting an angle.

W. W.—What he recommends we have always done, and
shall continue to do.

1le is in

The Public are respectfully iuformed, that
Vol. I, of this Magazine is now ready, elegantly
bound in cloth and lettered, price 8s.
Cloth Covers, (lettered), for binding, may also be
had of the Publisher, price 10d.

Communications, Books for Review, Inventions for Illus-
tration, &c., to be addressed to the Editor, at 55, Great
Prescot Street; to the Printer; or to the Publisher. All
Letters must be pest paid.

Printed by D. Francis, 6, White Horse Lane, Mile End Road
Published every Snturdnly by W. Brirrain, 11, Paternoster
Row, and may be had ol ul{ Booksellers and N m
Town and Country.
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PROCESS OF THE DAGUERREOTYPE,.
(Resuwmed from page 19, and concluded.)

Coating the surfoce.—Yor this operation are re-
quired the following implements: a box, as repre-
sented in figurc 1, and a phial of jodine.

Some iodine is to be put into a cup dish and
din the bottom of the box. It is necessary to
the iodine into pieces, in order to render the
exhalation moro extensively and cqually diffused ;
otherwise on the middle of the plate would be
formed circles, or a kind of iris, or appearance of
a rainbow in prismatic colors, which would prevent
the plate from receiving a uniform impression. A
thin hoard with the plate fastened to it is then
placed with the silver surface undermost, upon small
brackets or supports, at the four angles of the oy,
its eover is then closed. 1In this position the plate
must be left, until the swrface of the silver be
covered with a fine gold tinge, which is caused by
the evaporation of the iodine, condensing upon the
surface of the silver. 1f the plate were allowed to
remain too long, this golden yellow color would turn
a purple or violet color, which must be avoided, he-
cause in this state the coating is not so seunsitive to
the effect of light. On the contrary, if this coat-
ing is too pale or not sufficiently yellow, the image
taken from nature would be vcry deficiently or
faintly reproduced, therefore a coating of a golden
yellow is particularly desired, because it is the most
favorable to the production of the effect. The
time necessary for this operation cannot be stated,
because it depends on several circumstances, one is
the temperature of the room wherein the operation
is conducted, and another the state of the appara-
tus ; for this process should be left to itself, and not
be affected by the addition of any other heat than
that of the room.

It is very important in this operation that the
temperature inside the hox be equal to that outside ;
if such were not the case, on the plate being passed
from a cold to a warm atmosphere, moisture would
settle upon its surface, which would do great injury

to the effect. Thi» operation should be left entirely -

to the spontaneous evaporation. of the indine.
When the surface of the plate has attained the
proper color, the board with the plate must be in-
troduced into a frame which is ndapted to the
camera obscura. In this transfirence, care must be

taken to prevent the light striking on the surface of
the plate, and for this purpese the camera obscura
may be lighted with a wax taper, the light of which
has much less effect upon the coated surface ; even
this light ought not to be allowed to strike too long
on the plate, as it will cause marks or traces on the
same, if allowed to continue a long time. After
this second operation is completed, the plate is to
be passed to the third operation, or that of the
camera obscura. Whenever it is possible, the one
operation should immediately follow or succeed the
other. The longest interval between the two should
not excecd an hour, beyond this time the action of
the iodine and silver surface will lose their requisite
photogenic properties.

Third Operation.—The apparatus necessary for
this operation is the camera obscura, figure 2,
adapted and fitted to receive the prepared plates
and their boards. This third operation is that in
which, by means of light acting through the lens of
the camera obscura, nature reflects or impresses (to
use figurative language) an image of herself of all
objects enlightened by the sun, on the surface of
the photographic or prepared plates. The objects
(of which the image is to be retained upon the sur-
face of the plate) should be as much as possible
lighted by the sun, because then the operation is
more expeditious. It is easy to conceive that this
operation being produced only by the agency or
cffect of light, that the action is the more rapid
according as the objects are more brilliantly lighted
up or illuminated, or in their nature are more in-
tensely white or present bright lines or surfaces.
After having placed the camera obscura opposite to,
or in front of the objects of which it is desired to
fix or rctain the image or obtain a representation, it
is essential first to properly adjust the focus of the
camera obscura so that the objects be represented
perfectly clear and distinct, this is easily done by
moving forward or backward, the frame of a plate
of ground glass in the camera, which glass reccives
the images of the objccts from the lens. When this
frame is brought to the proper position, this move-
able part of the camera obscura is fixed, by means
of screws applied for that purpose. The ground-
glass is then removed from the instrument, care
being taken not to move the camera obscura, and in
the place of the ground-glass is substituted the ap-
paratus carrying the prepared metallic plate or
surface, which apparatus exactly fits the place of
the ground glass plate on its frame. During the
time the apparatus with the prepared surface is
being fastened into the instrument, by small brass
buttons or other fastenings, the camera obscura is
closed ; the end is then opened by means of the
two semicircles; the plate is then in a proper posi-
tion to receive and retain the impressions of the
images of the objects chosen upon being opened.
Nothing more need be done but to open the aper-
ture of the camera obscura and to consult a watch
to reckon the minutes the prepared surface shall be
under the action of the light. This operation is of
a very delicate nature and should be carefully at-
tended to, hecausc nothing is visible, and it is quite
impossible to statc the time necessary for the re-
production of the image, as it depends entirely on
the intensity of light reccived by or from the ob-
jects, the image of which is intended to be repro-
duced; the time may vary from threc to thirty
minutes. It is, however, very important not to
allow more time to pass than what is nccessary for
the reproduction, hecause the clear parts would no
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longer be or remain white or clear, they would be
darkened by tho prolonged action of the light
allowed to strike upon the iodino on the surface.
If on the contrary the time allowed is not sufficient,
then the proof or image would be vague and without
proper details. Supposing the operator has failed
in one proof, it being imperfect on account of its
having been withdrawn too soon or left to remain
too long, another may be bLegun immediately, a
plate having been previously prepared; the operator
is then more certain of obtaining the proper effect,
the second operation being corrected by the first.
1t is desirable and useful in order to acquire proper
practice to make some experiments of this kind.
The plate or surface having been subwitted to the
action of the light the requircd time, I will proceed
to describe tho

Fourth Operation.—The Mercurial Process.—
The operator must hasten to submit the surface of
the plate to the fourth operation, as soon us it is
withdrawn from the camera obscura. Not more
than one hour ought to be allowed to expire between
the third and fourth operations, and it is much
more cortain to obtain good proofs or tracings of
nature, when the fourth operation takes place im-
mediately after the third. TFor this operation are
required the following implements: first a phial
containing a quantity of mercury or quicksilver;
secondly, the apparatus afterwards to be described,
represented in figure 3. The mercury is poured into
the cup, situated in the bottom of the apparatus,
and in a sufficient quantity to cover the ball or globe
of a thermometer, inserted in the side of the box;
from this time no daylight must be admitted, and
the room must be darkened, and the light of a
candle pr taper only be used, to enable the operator
to inspect the progress of the operation. The board
on which is fixed the plate must be withdrawn from
the apparatus already mentioned, as adapted in the
camera, which apparatus preserves it from the con-
tact of light. The thin board with the plate is then
introduced in tho grooves or ledges of the blackened
board, B fig. 3; this black Loard is then replaced
in the box or apparatus, which maintains it at an
inclination of forty-five degrees, the prepared metal
surface being placed undermost, so that it may be
seen through the side glass, C. The cover A, of
the box must be put down gently, to prevent any
particles of mercury flying about in consequence of
the compression of the air. When the whole is
thus prepared the spirit-lamp is lighted, and placed
under the cup containing the mercury, aud allowed
to remain until the thermometer (the ball of which
is immersed in the quicksilver bath, the tube ex-
tending outside the box) indicates a temperature of
sixty degrees Centigrade, the lamp then must be
removed ; if the thermometer has rapidly risen it
continues to rise, even when the lamp is removed,
but it should not be allowed to rise above seventy-
five degrees Centigrade. The impressions of the
image of nature now actually exists on the plate,
but it is not visible ; it is only after several minutes
of time has elapsed, that faint tracings of the ob-
jects begin to appear, us may be readily ascertained
by inspecting the operation, or looking through the
glass assisted by the light of a candle or taper,
which must not be allowed to strike too long on
the plate, because it would leave marks on the same.
The plate should be left in the box, until the ther-
mometer has fallen forty-five degrees, then the plate
18 to be taken out, and this operation is finished.
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Fifth Operation.—Fixing the Tracing, Delinea-
tiumy, or Picture.—The object of the fifth opcration
is to remove from the surface of the p ite, the
coating of iodine, which otherwise dn its being
exposed too long to the action of light would
continue to be decomposed, and would thereby
destroy the picture or tracing.  For this operation
are required the following articles :—first, water
saturated with sea-salt, or a weak solution of
hypo-sulphate of pure soda; secondly, the ap-
paratus represented in figs. 4 and 5, (onc being a
side view of the other) and two troughs, as shown in
fig. 6. Into one of the troughs, the salt water is
to be poured, until it is about an inch in depth, the
other trough is to be filled with pure water; these
two liquids are warmed or heated in temperature,
though not to the boiling point. In place of the
solution of salt, may be substituted a solution of
hypo-sulphate of purc soda, this latter is cven
preferable because it completely removes the iodine,
which is not always the case when gea-salt is used,
especially if tho designs or tracings have been
obtained some time, and laid aside between the
fourth and fifth operations.  The modo of opera-
tion, howcver, is the same for the two solutions;
although the solution of hypo-sulphate does not
require to be warmed, and a less quantity of it is
required than of the salt and water, since it is
sufficient that the plate should be covered with the
same, when laid on the bottom of the trough. The
plate is first to bo immersed in the puro water.
contained in vne of the troughs; it must only be
dipped in and drawn out immediately, it is sufficient
that the surface of the plate be covered with water,
and then without allowing it to dry, it is to be
plunged immediately in the salt water. If the
plate is not dipt in pure water beforc immersing it
in salt water or in the solution of hypo-sulphate,
these solutions would make marks or spots upon
the surface of the plate. To facilitate the action
of the salt water or of the hypo-sulphate which
absorbs the iodine, the plate should be moved
about in tho liquid. When the yellow color or
tint of the iodine is entirely removed from the
surface of the plate, it is to be removed and carefully
taken by the edges, so as not to touch or injure
the drawing, and then dipt immediately in the first
trough of pure water. The apparatus shown in
figs. 4 and 5, is then brought into use ; these must
all be perfectly clean, and a vessel or jug filled
with distilled water, which should be hot, but not
boiling. The plate, on being withdrawn from the
trough of water, is to be placed immediately on
the inclined plane F, fig. 4, and without allowing it
time there to dry. The operator is then to pour
upon the surface bearing the drawing, the hot
distilled water beginning at the top of the plate,
and pouring the water over it in such manner that
it shall flow over the surface. and carry away with
it all the solution of sea-salt or of hypo-sulphate,
which has been already considerably weakened by
the immersion of the plate in the first trough. If
the hypo-sulphate has been used, the distilled
water to be poured over the surface, need not be
80 hot as for the common salt solution. Not less
than a quart of hot distilled wator is required for
thus washing the surface of a plate measuring
eight or nine inches long, by six or seven inches
wide. It sometimes will occur that after having
poured warm watcr on the surface, some drops or
globules of water will remain on the plate; in this
cuse they must be removed before they have time
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to dry, as they might contain some particles of sea-
salt or iodine and injure the drawing, they are
readily removed by strongly blowing on the plate.
It will be understood how important it is that the
water used for this washing should be perfectly
pure, for part of it will dry on the surface of the
plate, notwithstanding the rapidity with which it
may have passed over it, and if it contains ex-
traneous matter, then numerous and indelible spots
would be formed on the drowing or tracing. 1ln
order to ascertain that the water is suited for this
washing, a drop may be let fall on a burnished
plate, and if, when evaporated by heat it leaves no
stain or mark behind, it may be employed without
fear; distilled water is always sufficiently pure for
this operation without testing it. = When this
washing is completed the picture drawing or tracing
is finished, the only thing now to be dobe is to
preserve the surface from being touched, also from
dust and from vapours which tarnish silver. Tho
mercury which traces the images, or in other words
by the action%f which tho images are rendered
visible, is partly decomposed, it adheres to the
silver, it resists the washing by the water poured
upon it, by its adhesion, but it will not bear any
rubbing or touching. To preserve these drawings
they must be covered with glass, securely placed a
little above the surface, both the edges of the glass
and plate secured by pasted paper: or other means,
and they are then unalterable even by the light of
.the sun.

Fig. 1,(page 26,) is a vertical section of the iodine
box or apparatus, wherein the coating of iodine is
obtained upon the silver surface. There is an interior
cover closing the upper part of the box ; it serves,
when the apparatus is not in operation to concen-
trate the evaporation of the iodine, which condenses
on the wooden surface of this part of the box. Be-
low is the cup for containing the iodine. Under the
inner cover is the thin board to which is fixed the
plate, the silver surfuce downwards; half way down
is a disc or sieve of wire or other gauge, which is to
be placed over the cup, in order to equalize the
dispersion of the evaporation of the iodine. There
is also a wooden lining formed with inclined sides, in
the shape of a gquare funnel ; this shape assists to
diffuge equally the vapours of iodine, which spread
as they rise.

The Camera Obscura.—Figure 2, is a vertical
scction taken through a camera obscura, adapted
for the process of Daguerreotype or photogenic
delineation, furnished with a frame for carrying
the plate of ground glaes, A. The distance this
glass plate is to be from the object glass or lens is
the same as the distance at which the surface in-
tended to receive the image is placed. B, is a
mirror for observing the effect of objeets and select-
ing points of view ; this mirror servee to enable the
operator to choose the sccnery, the imuge of which
is to be reproduced. When the focus is properly
adjusted, the thumb-screw, H, is turned to fix the
parts in this position. The mirror is kept closed
by means of two hooks at F, which take into small
eyes at G; the frame and ground-glass plate is
withdrawn, and in its place is substituted the frame
carrying the prepared plate or surface. The object
glass is achromatic and periscopic, the concave part
must be outside of the camera ohscura, its diameter
is about three and a half inches, and its focus about
13 inches.

Fig. 3, is a sidc view of the mercurial apparatus,
A is the cover. B the black board with grooves to

recetve the board carrylng the silver surface or me-
tallic plate. E, the cup containing the mercury or
quicksilver. F is the spirit-lamp.

Fig. 6, is a plan view of one of the troughs made
of copper, tinned ; two such troughs are required,
one for the salt-water, and one for the pure water.

Fig. 4 and 5, is a representation of the washing
apparatus, made of tin varnished. To wash the
designs on the plates they are placed on the stand
or angular ledge, D. E, is a ledge to conduct the
water to the receptacle, C.

METHOD OF PRESERVING MOSSES.

Havine often admired the beauty and elegance of
some of our mosses, and regreting that I knew of
no method by which they could when gathered be
prescrved, so as to retain any considerable portion
of their natural appearance, 1 was induced, in
order to effect this desirable object, to make trial
of the following simple plan, which has succeeded
beyond expectation.

The piece of moss to be preserved should first
be cleansed of all dirt and extrancous matter; it
should then be thoroughly wetted with distilled
water, and placed in a preparation jar or wide
mouthed bottle, in which also a little of the water
should be put—a few drops is sufficient, the object
being to produce a damp atmosphere around the
plant, which is effected by the continual evapora-
tion and re-condensation of the water in the jar,
this of course being so sccured as to prevent the
cscape of any portion of the water.

By this process the moss will be found to pro-
serve both its form and color. Ihave now tried it
for a period of six months and the specimens re-
main unchanged, as fresh and as green as the first
day they were gathered.

A moderate temperaturo is the most suitable.

A. HASSELL.

L

GLAZES FOR THE LATHE.

Taxe & piece of dry beech or other wood, from an
inch to an inch and half in thickness, and roughly
shape it into a circular form of about 7 or 8 inches
diameter. Chiscl a square hole in the middle,
pass a wooden or iron axle through it, and wedge
it firmly in. Centre this in the lathe and having
furned down the edge with the gouge, smooth it
with the chisel, and form it into the shape of a
grindstone. Next procure a piece of buff leather,
of the requisite breadth and long enaugh to go
exactly round. Brush the rim over with glue, and
stick the leather necatly upon it, with the rough
side towards the wood, and the edges exactly meet-
ing. Then glue the outside of the leather and
sprinkle cmery powder upon it. Let it remain two
or three days till perfectly set, and it will be fit for
use. In grinding with it, it is to be suspended in
the latho and swung round the contrary way to
furning, and a pot of water should be at Land, to
dip the tools into when heated. A small grind-
stone fixed in the lathe in the same manner, will
be found very uscful. If preferred, water may be
casily made to drip upon it while revolving; but
a trough cannot be employed as the water would
be splashed about by the velocity.

T. KENTISH.
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CHEMICAL ELEMENTS.
HYDROGEN,
(Resumed from page 6.)

Ex. 18,— Hydrogen inflamed by the electric
spark.—Blow a soap bubble with hydrogen, and
take the most minute spark through it, and it will
be inflamed. The electrical cannon and pistol are
modifications of this experiment.

Ez, 19.—Hydrogen inflamed by @ red heat.—
Plunge in a small bottle of hydrogen gas, an iron
wire heated to complete redness; the gas will thereby
be inflamed at the mouth of the bottle.

Ex. 20.—Musical sounds produced.— Inflame
the hydrogen gas which issues from the bottle where
it is generated, through a tobacco pipc fastened in
the cork, and hold over it so that the flame may be
completely inclosed, a tube of glass about 2 feet
long and 1 inch internal diameter. As the flame
rushes up a strong musical sound will be produced,
in tone according to the size of the column of air
put in motion, or rather according to the size of
the tube. If the tube be perforated with holes,
like a flute, a tune may be produced. It is neces-
sary that the flame should be as small as possible.
The effect is produced by the succession of explo-
sions and consequent vibrations occasioned by the
combustion of the gas in the tube. Other flames
besides that of hydrogen produce tho same sound.

Ex. 21.—Renders certain metals red hot.—Let
a small stream of hydrogen gas fall upon platinum
in a finely divided state, or as it is then called
spongy platina. The metal is almost immediately
rendered red hot, and in its turn inflames the hy-
drogen. The same effect is produced upon palla-
dium and iridium, though less perfectly, and also
upon gold and silver leaf, if previously heated to
300° of temperature.

Ex. 22.—Hydrogen Tinder Box, or Dobereiner
Lamp.—The peculiar property of hydrogen causing
spongy platina to become red hot, and then becom-
ing inflamed by it, has given rise to one of the
most philosophical instruments for producing in-
stantaneous light, and which may be made available
for many purposes of chemical analysis. It is
described thus: (sce figurc.)

A is globular funncl-shaped vessel, fitted by a
ground joint into the bottle B. The lower end of
A, which is hollow, and which extends to very near
the bottom of B, has placed upon it a cylinder of
zine, confined there by a cork beneath, which fits
lightly. C is a tube fitted on to a second neck made
to the hottle, and is furnished with a stop cock and
jet, to throw the hydrogin when made, upon some
spongy platina contained in « little cup beneath th
Jet.

To chaige this instrument with hydrogen, B '

is nearly filled with water previously mixed with
one sixth the quantity of sulphuric acid, The zinc
is put on the pipe belonging to A, with t!e cork
heneath it, and A put in its place. Hywdrogen will
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