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GILL’S
TECIINOLOGICAL, & MICROSCOPRIC
REPOSITORY.

I.—On the Microscope. By Tnomas CARPENTER, Esq.
With Remarks and Additions. By the Ep1TOR.
L]

WITIL A PLATE.

DEAR SIR, London, December 8th, 1829.
¥ reEL great pleasure in complying with your request, of
sending for your examination a few microscopjc objects,
from the collection in my possession. ~ Within the ten talc
sliders you will find the following objects, which, I trust,
will afford you much gratification, in tracing out, under
your microscope, the numerous and diversified characters
with which they are adorned, the beauties of which escape
the upassisted sight.  The antenne of various insccts afford
numerous interesting objects, as a sample of which, I send
some from the curculio, carabus, cimex, and the midge-fly,
which latter insect is so #xceedingly minwte, as to be nearly
invisible to the eye, and yet it contains most exquisite
workmanship. '

There is also, in the same slider, a few seeds and seed-
vessels from a fern. o« The various parts of fern will furnish
you with many objects, * I have sent you a few small por-
tions of the leaves, on the under side of which you will per-
ccive numerous clusters of seeds, covered over with a fine
skin or membrang, full of pores or air-vessels for the purpose
of admitting air to the pods containing the seeds, some of
these skins are within the tale slider just mentioned.”;These
pods appear to the naked eye to be the seeds, instead of which,
each pod, small asit is, contains numerous seeds, which, by
the assistance of the micrescope, may be distinctly seen.
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2 On the Vieroscope.

.

:The miriitencss of these scede is astonishing.  These may
‘53 Mmcﬂy seen on some pieces of card, on which I have
ph@e&*:some pods, which, bursting, have dlach'lrgé‘d their
contefts on the surface of the card. On a picce of the
ferp leaf,eis also the cast skin of an aphis, covered over
- with sceds by the bursting of the pods.  In the selection
from the leaves, I have sent spécimens of the seeds in
their various stages towards npencss, and in which you will
find much to admire. Ihave also cenclosed, between ships
of glass, numerous sceds, and sced-cases from the same
plant, to be viewed as transparent objects ; also a few of the
smaller 1¢aves, Jn which you will pereewve very fine reticu-
lations, together with a few transverse sections, cut from
the roots and branches of the plants. Thesc are véry beay-
tifully marked, and form grand objects indeed, for the
lucernal or solar microscopes. In the talc shiders before
mentioned, are also dissections from various parts of the
sheep tick, the 1ostrum of the cimer lectularius, scales
from a butterfly, hairs from the cast skin of a species of
dermestes. The lower lip and palpi of the cock-roach,
some curious scales taken from the feelers of a small
hunting spider, hair from a field-mouse, also some hair
from a rat, with the eggs of the louse which infests that
animal adhering to the hair, minute scales from rome of the
smaller moths, various ticks taken fiowr pigeons, the insect
described i Adams on the microscope, as the lobster insect,
the proboscis of a flea displayed, 2 very minuie acarus, that
is frequently found running very nimbly over the leaves and
fruit of the currant tice, variouscast skins from the aphides,
eggs from the flea of the cat,among which are ak o scen some
of the caterpillars in the act of coming fo:ih, and others
quite out, leaving the empty shells, as cerious transparent
objects. Within the last tale slider, No. 12, there is the
cast skin of a cimex, farina of the major convolvulus, farina
of the holly-oak, antenna of a gnat, parts of the tympa-
nums or drums of a fly, which are situated under the wmgs
of the insect. The down atta‘ched to the various species of
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the thistle, aflords fine obj8cts for the microscope ; these
you will have frequent opportunities of collecting. I send
you a curious specimen of one of the foreign seeds, with the
down attached to it ; in appearance it resembles a shuttle-
cock. Some of this downeI have also plac&tl between
shps of glass, and which forms an excellent object. I also
send you the wing-cases of a cimex, placed between talc in
a box slider.  And, between slips of glass, there are wing-
cascs of other spccies of cimices, together with the head and
prohoscis of one species dissected. The genus cimex affords
an abundant field, from which you may derive mogt splendid
objects for your microsgope ; the workmanship or characters
displayed in some of the wing-cases, are highly interesting.
Betwech these glasses are likewise some specimens of farina
from various flowers, sent you, in order that you may exa-
mine them as opaque objects, by placing a piece of black
card behind them ; which method I think you will prefer
to viewing themn as transparent objects, as you will then
have the advantage of sceing the colour of the farina as
well as the characters, in viewing them as opaque objects.
Between another slip of glass I have enclosed four wing-
cases of one of the common cicadas. Many other wing-
cuses of this genus are also elegant microscopic objects.
The fucus or sca-weed, affords numerousfine objects, a few
specimens of which I'have also placed between glass slips.
These T received from Brignten, and when exhibited under
the lucernal or solar micchope, they will produce a fine
eflect.  Amongst thg varicus chjccls herein enumerated,
there are some whosc chraracters are very diflicult to define;
but, as I before-mentioned, T Lave the loan of an excellent
achiomatic object-glass from ay friend Mr. W. Tulley, so
[ shall feel hapby in placing them before it, in order that
you may observe the interesting characters contained
within them. »

With the foregoing, I also send you two or three species
of our common cicada, usually termed frog-hoppers, from
some fancied resemblance o the colour and shape of that

B 2
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animal in miniature. The l4rve or grubs of this insect
discharge from their bodies, upon the branches and leaves
of plants, a kind of frothy matter (called by the country
people cuckoo-spit), in the midst of which they constantly
reside, probably for shelter qagainst the rapacity of such
sironger insects as would otherwise prey upon them. Na-
ture hae also atlorded this kind of defence to these insects,
asctheir naked and soft bodies might otherwise be very
easily injured; perhaps, also, the moisture of this froth
may serve to screen them from the sultry beams of the sun,
On remoging the froth, the grub is discovered underneath ;
but it will not, remain long uncoyered. It soon emits a
fresh froth, that again hides it from the eye of observation.
It is in the midst of this froth that the larva goes through
its metamorphoses ; first into a crysalis, and then into a
winged insect. This may be observed by any person who
is careful enough to watch when the froth begins to sub-
side a little. At this time, he must put the insect under a
glass, together with its leaf. The froth evaporating away
to a white film, fixes the creature to the leaf; soon after
this, the fly may be seen, first putting out its head, and
afterwards by degrees its body. As soon as the fore part is
. out, a small protuberance will be perceived on each side,
which, every mogent growing latger, will soon appear to
be the wings of the fly, unfolding by degrees. In about a
quarter of an hour, the whole change is completed ; the fly
is liberated, its wings are extended over its body, and the
fine silver-like case of the larva, with all its legs and other
apparatus, will be left behind. The perfect insect is of a
brown colour, and has on the upper wings two lateral
whitish spots. It is very common in meadows, &ec., and is
so agile, that when attempted to be cabght, it will some-
times spring to the distance of two or three yards. The
species of insect 1 have just described, I have now sent,
together with the cast skin, and also other species, and
various dissections of the rostrum, showing the instruments
for piercing and sucking thg juices of the plants, from
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which it derives its sustenahce; you will also observe the
manner in which the rostrum is attached to the head of the
insect, resembling, in appearance, the trunk of the ele-
phant; in short, these little creatures will be found, on
examination, to be very singular and curious in &very yart.

I also send you the, lacquey-moth phalena nuestria ;
this insect is instructed, by an instinct given to it, to de-
posit its eggs, not only in a place of safety, and where tiere
1s 2 sufficient quantity of food to support and nourish the
larve immediately on their breaking the shell, but also to
cement them, with great symmetry, round the smaller
branches of trees, with,a strong glue, whieh connects and
binds them together; and this connection is further
strengthened by the moth filling up all the intervening
spaces between the eggs with a very tenacious,substance,
which, by the action of the air, soon becomes as hard as
stone, and thus are they protected from injury by the wea-~
ther, or any other cause. Several of these eggs I send to
show you the manner in which they lie embedded in this
glutinous substance. Others I have cut into various sec
tions, and placed them on slips of card. The insides of
the shells appear as fine in colour as if coated with mother
of pearl; and in some of the other eggs, which are cut
open, may be scen the Young caterpillams coiled up. It is
not casy to describe the bcauty of these objects when
viewed under the opaque speculum; the regularity with
which they are placed, the delicacy of their texture, and
the beautiful and ewer varying colours which they present
to the eye, give the spectator a high degree of rational
delight.

Lastly, 1 send for your inspection a very singular insect,
the notorus monoceros ; the peculiarities of its figure are
very remarkable ; the head is of a dark colour, and appears
to be hid or buned under the thorax, which projects for-
wards, like a horn; and the whole insect is curiously co-
vered with hair. 1 imagine it to be very scarce, having
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seldom met with it ; the specin‘x‘en I now send I found oun a
flower in the garden.

In my next letter, I will endeavour to point out other
objects, equally curious with those which accompany this
paper. c

«

I remain, dear sir,
, ‘ Your obliged friend,
To'T. Gurx, Eyg. Tuomas CARPENTER.

Rewmarks and Additions. By the EpiTor.

In plate'L. fig 1 1s a magnified view of one of the beau-
tiful antennz of ‘a midge-fly ; it is éomposed of a series of
balls, with necks connecting them together, and tke balls
are surrounded with fringes of hairs. Fig. 2 represents two
of the balls, with their necks and hairs, magnified still more.

Fig. 3 is a back view, and fig. 4 a side view, of onc of the
capsules of a fern, exhibited on a highly magnified scale;
and m which the spring which causes the capsule to open
and discharge its seeds is seen.  Fig. 5 are magmfied views
of two of these secds.

Fig. 6 is a maguificd view of one of the singular scales
taken from the feelers of a small hunting-spider. It is co-
vered all over with a kind of rough, granulations.

Fig. 7 isa highfy magnified view of a portion of one of
the hairs of a ficld mouse, as viewed in Mr. William
Tulley’s achromatic microscope, with the assistance of a
greyed glass, to cut off the aberrations of the light. Its
very curious markings are well displayed.

Fig 8 exhibits two of the eggs of the incect which infests
the rat, adhering to a part of one of its hairs, as shown on a
tolerably large scale. .

Fig. 9is a magnified view of part of onc of the wing-cases
ofa cicada. It is very curiously marked, appearing as so
many interecting paths, suwrrounding patches of green, each
of which has a mount within it, and a brewn spot in
the centre of the mount.
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Figs. 10, and 11 are highly magnified views of the inter-
nal and external parts of one of the three instruments in-
closed in the proboscis of a cimex. They are, however, so
long, that it is quite impossible to intfoduce them on a suffi-
ciently magnified scale, in thg limit of the plates

Fig. 12 is a magnified view of the head of a cicada, the
upper part of which has two projections, in the formy of ears.
Its two compound eyzes, one on cach side; and its two
stemmata or single eyes, in the front of its head, are dis-
tinctly seen.

Fig. 13 is an external view, and fig. 14, a section of seve-
ral eggs, of the lacquey moth, represented, on a farge scale.

On vigwing the Coniractile Power of the Blood in
Curdling.

In our last volume, page 337, we mentioned this singular
appearance of the globules of the blood in curdling, as re-
sembling heaps of similar coins, sliding one beneath another,
when the heaps are thrown down ; and as was kindly exhi-
bited to us by Mr. Lister. Since then, we have found that
an excellent mode of viewing this appearance is, by placing
a sinall drop of fiesh blood upoun a slip, of glass, and
instantly covering it with a very thin slice of tale. The
globules of blood will thus be enabled to assume this inter-
esting situation without the obstruction taused by the pres-
sure of another slip of glass upon them, as described in our
former communications upon this subject. A high degree
of magnifying power, is however, necessary to be employed,
such as that affordetl by a single lens, of the sixtieth of an
inch focus, for instance.

On viewing Decomposed Glass, as a 1ransparent and
#Opaque Microscopic Object.

Our readers must no doubt have frequently secn window~
glass, partly decomposed by the action of amnyonia, in the
windows of stables, aud become covered with a pearly coat.
This coat is capable of being scraped off with a knife, in_
the form of scales or thinylamina, and has a heautiful ap-
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pearance under the microscope, both as a transparent, and
as an opaque object. As a transparent object, the lamina
appear coloured yellow, orange, red, purple, and sometimes
blue, owing to the refraction of the light passing through
ther‘n. Ox wetting them, all the colours disappear, but are
again, restored, when the glass becomes dry. Sometimes
piéces of broken bhck quart bottlts may be found which
havg undergone this partial decomposition, and their colours
are even more splendid than those of the window glass.

(To be continued.)

IL.— Recollections of his Father, the late Mr. THO’\IAS
GiLrL. By the EpiTor.

M=u. Ginr,was the eldest son of a Lancashire watch and
clock tool manufacturer, who removed with his wife and
family from the neighbourhood of Prescot, the original seut
of this manufacture in England, to Birmingham, where,
however, he soon died, leaving his widow and six young
children to lament his loss.

The Lancashire watch and clock tool manufacture was
originally established in this country by a colony of Swiss
Huguonots, who fled here to avoid a religious pcmecutlon,
and brought with sthem the knowltdge they possessed in
many valuable arts and manufactures; and, indeed, it is
to them that' this country is also indebted for the introduc-
tion of some of its most important branches in the silk,
woollen, and other trades; and thege certainly were no
persons so well calculated to afford® instruction in the very
difticult art of working steel in perfection. In fact, at this
present time, the Swiss workmen possess superior methods
of treating iron and stcel, known only to themselves ; and
we daily see instances of their great skill, in the construc-
tion of thejr watches, musical seals and boxes, and other
exquisite mechanical performances.

Educated in the knowledge acquirrd by the Lancashire
watch and clock tool makers, Mr. Gill was thus enabled
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to carry improvemerts into Whatever articles he manufac-
tured, and he possessed such an ardour, and so enterprizing
a spirit, that he succeeded in greatly improving the qualities
of all those articles which bore the stamp of his name.
The Editor well recollects, that in his infancy (now ap-
wards of half a century since), his father was established
as a tool, file, and saw manufacturer, and in the pradtice of
employing both Lancashire and Sheffield workmen, ‘in
making the numerous articles comprised .in those different
branches.  And, even at the present day, smooth files of
his father’s making, when but a youth, are yet in,use, and
are valued by their possgssors at more than sheir weight in
gold, from their superior quality of not clogging in their
tecth, as such files generally do. So, likewise, the saws
of his early manufacture, continued perfect to the end of
their duration, and what had, perhaps, originally been a
kand-saw, fiaally ended in becoming a key-hole saw, from
the continual filing away of its teeth in sharpening it, thus
narrowing its original breadth, and yet its quality continued
perfect to the last.

It would be impossible for the Editor, at this distance of
time, to recollect the manifold articles which his late father
was in the habit of manufacturing in his carly days ;
amongst otheis, however,*he is able to mention steel elastic
plated spurs, things then unheard of, the plated spurs
usually made being clumsy heavy things, too stiff to bend ;
whereas his were light and pleasant to wear; and the test
of their goodness was their branches being capable of
springing or bending until’ their extremities met, and then
flying back again to their original extent, when set at
liberty.

In his business 8f saw-making, he had occasion to harden
pit-saws of considerable length, and they being made of
cast-stecl, the greatest nicety was required in wniformly
heating them from end to end previous to quenching them
in the hamdening liquid. This difficult task be accom-
plished by crecting a reverheratory furnace of sufficient
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length, havmg fire-place at “onc end of it, and the flame
and heated air from which, passing along the horizontal
flue or working part qf the furnace, was then again returned
in another flue, formed above the furnace, a thin layer of
ear'then tubes or quarries, sipported upon iron cross-bars,
fdeming the separation between the flues ; aund from thence
the heated air and flame prssed up the chimney. In this
way, and notwithstanding the fire was at onc end of this
long furnace, yet the flame being made to pass twice
through it, the heat was rendered ncarly uniform, and its
equality ¢f temperature was still further insured by means
of small air-registers, built in the external wall of the fur-
nace, towards that end of it where the fire was plaged, and
which had iron doors to them, and by opening which doors
the excesd of heat towards the fire-place could be abated
when necessary, always however carefully shutting them
again previously to heating the saws in the furnace, in
order to prevent theiv oxidation hy the wr, which would
otherwise have entered at the register doors. A hanging-
door at the opposite end of the furnace to that in which
the firc was made, could be rised and lowered when ne-
cessary, in order to place the saws in the furnace to heat
them, and to withdraw them again to quench and harden
them. *

A rt.vulvmtury furnace of the above kiud is useful in
many other branches of manuficture hesides saw-making,
and indeed his father frequently cmplode it for uniforinly
heating other cast-steel articles; in farticular, he had wade
numerous steel ribs, intended to streteh the feathers forming
the wings and tail of an artificial bird, made large enough
to contain a man within its body, and \t‘.ho, by means of
proper machinery, could put the wings and tail into motion.
This contrivance was the work of a projector, previous to
the se &f balloons, and who thought he should thus be
able to causc the bird to mount into the air, carrying the
man with it. We need hardly say, that beyond making an
exhibition of his bird at the “Pantheon, in this metropolis,
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and where it astonished crow:ls, who flocked to see it wave
its wings, and move its tail, it totally failed in its object,
and the projector, after endeavouring to ascend from the
roof of a barn, and of course falling to the earth, fled away
himself, leaving the costs of tonstructing his bird unpaid
for! Howevcr, this affosded the Editor’s father an 1 oppot-
tunity of evincing his great skill in the difficult’ art.of
working, hardening, and tempering cast-steel, in the manu-
facturing of the abovc-menticned steel ribs, some of the
largest of which were upwards of nine feet in length, and
yet weighed not more than nine ounces each! "Phese ribs
were made square, and *tapered away graddally from their
thickest parts, or where tlvey were united to the machine,
to their ends; and yet were so perfectly hardened and
tempered, that they werc as elastic as a waggondr’s whip ;
and, in fact, his fziler .'"rcquently caused the trees in his
garden to be bealen with them, to exhibit theic wonderful
perfection to his visi‘ers, without in the least degree injuring
their quality !

Mr. Gill was also one of the earliest improvers of the
cottonespinning machinery, and for some time carried on
that business on his owa accouut with great success, having
at an early period spun cotton threads as fine as one hun-
dred and eighty hanks fo the pound. However, some of
his early friends becan:2 desircus of uniting in partnership
with him in this vnderteking, and, in consequence, the
machines were increased 1. number, and part of a large
building, erected as a fteam-mill, at Birmingham, was ﬁlled
with thcm. The undertakmw would, no doubt, have finally
proved exceedmglv advantageous to.all the parties con-
cerned ; but, in consequence of some great failures taking
place amongst the-Lancashire cotton-spinners, his partners
became alarmed, and insisted upon disposing of the whole
of the machinery by auction. At the sale, it was flurchased
by the latc celebrated Mr. James Watt, for his friend David
Dale, and, no doubt, became the models for his celebrated
Lanark cotton-works. Mr?» Watt, after completing his
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purchase, stated, that it was the finest maciinery of the
kind that he had ever seen in his life. A high compliment
indeed from one so,eminently qualified to judge of the
value of machinery.

Mr. Gill was early honoured by the friendship of, and
wss continually applied to by, the, late Matthew Boulton,
Esq., the founder «of that magnificent establishment, the
Soho, near Birmingham, in all cases where his superior
knowledge in the treatment of steel was deemed useful,
and this before Mr. Boulton had united in partnership
with Mr..Watt; and even after that event, he was con-
stantly in the habit of furnishing the cast-steel, which was
formed into springs by their workmen, suitable for their
uses in their steam-engines, and which were afterwards
hardened and tempered by him, and never failed to perform
their destined offices. On one occasion he was employed
to make the steel springs used in actuating a machine in
the nature of the catapulla, and which was contrived by
a Frenchman, named Loyaute, to throw hand-grenades.
This machine was put to trial in Mr. Boulton’s pleasure-
grounds, at the Soho ; and the Editor having placed, him-
self behind it, in a convenient posture to watch the path
of -the grenade about to be thrown from it, was nearly
killed by an ironcompound pulley-block, or sheave, which
was employed in drawing down the arm of the catapulta,
by micans of an iron chain; and the chain breaking, the
pulley-block was projected with such force backwards, as
to strike off the arm of a trce immediately above the
Editor’s head.

One of the most important pursuits which Mr. Gill ever
engaged in, was his retricving the reputation of English
swords, which, in the year 1783, had fallen into such de-
served ill-repute, that an English officer would not trust
his life tosthe hazard of the probable failure of his Knglish
sword-blade, upon any consideration whatever; although,
only a century preceding, James the Second passed an act
expressly prohibiting, under severe penaltics, the hmporta-
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tion of swords from Germarly, or any other nation ; a clear
proof, that, at that period, the English swords were suffi-
ciently good to be relied upon. However, in the year 1783,
a petition was presented to the Lords of the Treasury, by
the London sword-sellers, psaying leave to impbrt swerd-
blades from Germany duty free, under the degrading idsa,
that those of English manufacture were,of an infesor qua-
lity. But as a friend to the manufactures of England, %he
late Duke of Norfolk, then Earl of Surrey, and one of the
lords of that beard, wrote a letter to a gentleman of Shef-
field, Mr. Eyre, dated October 1, to the following purport:

“ You will please ifform those whom it may concern,
that a petition hath been this day presented to the Trea-
sury, praying permission to import swords and sword-blades
from Germany, duty free, on account of the inferior quality
of English blades. I should be very happy that any in-
genious manufacturer of Sheflield would supply me with
such information, both as to price and quality, as would
enable me to remove so disgraceful a reflection on English
ingenuity.” The business of sword making being, how-
ever, more immediately within the province of the Bir-
mingham manufacturers, Mr. Eyre seut Mr. Gill an extract
from his lordship’s letter, who thereupon, in December oi
that year, presented a memorial to the Right Honourable
the Lords of the Treasury, stating that sword-blades could
be made by bim of as good a quahty as those from Ger-
many, and praying that the comparative goodness of those
of both countries might be examined into. In consequence
of which, ja letter was*written by Mr. Sheridan, to his
grace the master general, and board of ordnance, and in
answer thereto it was remarked, ¢ that the board of ord-
nance does not’furnish any swords to the regiments of
dragoons ; but they apprechend the crror has arisen from
the application of colonels of regiments of dragoons, who
supply swords for their own corps; nevertheless, if their
lordships wished an investigation of the matter, and they
would direct a number of fpreign swords to be sent to the
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Tower, the board would givé directions to have their good-
ness examined and compared with those of Birmingham.”
This answer was sent the 7th of January, 1784, and
there the business ‘ended. No foreign swords were ever
sont to the Tower fr the above purpose, nor was.any trial
of their comparative gocdness cver made ; and it was not
till tht year 1786, that Mr. Gill obtained the object of his
ptursuit, though he had made repeated and fruitless at-
tempts for that purpose. For, on an order for ten thousand
horsemen’s swords bemg iswuned by the East India Com-
pany, which was divided ind:=ermunately amongst English
and German wanufacturers, I, Gill; being %tlll anxious
for the comparative proof, praseuted a petition to the com-
mittee of shipping of the Last India Company, requesting
that all the swords of the different countries and manufac-
turers might be proved by a test, so as to ascertain the
difference of their qualitics. This produced an order for
that purpose, and a resolution that none but such as on
inspection and proofs stood that test, should be received.

Accordingly, when the swords werz sent to the company’s
warchouse, they underwent an cxamination by a test or
machine, recommended by Matthew Boulton, Esq., of the
Soho, for trying the quality or temper of the sword-blades ;
namely, by forcisg the biade into'a curved state, and which
reduced its length of thirty-six inches to twenty-nine and a
half inches only, from the point to the hilt.  The result of
this trial proved, that Mr. Gii had two thousand six hun-
dred and fifty swords received, and puly four rejected.

That of the German swords, fourtcen hundied were re-
ceived, and twenty-cight rejected, being in the proportion
of thirteen to one of Mr. Gill’s.

And that of the other English swords,%only two thousand
seven hundred were received, and one thousand and eighty-
four rejeeted !

It was owing to the parsimony of the London retailers
of swords, that the English sword= fell into disrepute ; the
fact was, they employed unwkilful workmen, and hought
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goods of an inferior qualityy To corroborate this faet, it
may be necessary to relate a case in point:—A London
dealer having executed a commission for swords for General
Harcourt’s regiment of dragoons, priof to its going to North
America, in the war of the rqvolution of that cotntry, avas
called upon by the General on his return to England, apd
upbraided by him in the severest language of repronch, for
having supplied his troops with swords of so base a quality,
that they either broke to pieces, or became useless, in the
first onset of an engagement, by which many of his brave
soldiers were unworthily slaughtered, and his oyn person
cxposed to the most immment danger. Ip this distressed
predicament, the contractor applicd to Mr. Gill, who had
never before supplied him with any sword-blades, in conse-
quence of another regiment wanting some at thgt time, to
know at what price he could render swords of such a qua-
lity as to bear what he, the contractor, called a severe mode
of trial, namcly, siriking the sword with violence upon a
large flat stone. DBut Mr. Gill, in answer, toid him he
thought it by no means so severe as it ought to be, to de-
termine properly the real quality of swords ; and that he
would engage to seive him with such as should stand a
much severer test, at an advance of only nine-pence for
horsemen’s, and six-penee for small swords, more than was
given to other makers for those of an inferior quality. In
fact, besides subjecting his sword-blades to the test of
bending them in the manner above-mentioned, he cuused
them to be struck flatways upon a slab of cast-iron, and
edgeways upon a cylinder of wrought-iren, frequently a
piece of a gun-barvel, which they often cut into two parts.
Nay, so exceedingly tough were they, although made of
east-steel, that, after cutting a gun-barrel asunder, he would
frequently wind one of them around it in the manner of a
ribband, without its breaking ; and indeed the ggeater part
of the blade would recover its original straightness, the
past nearest to the point only remaining in a coiled state.
The result of this great success was, that he was very
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frequently applied to for his superior sword-blades, even
by German officers, who preferred them to those of the
manufacture of their own countiy. Neither did he content
himself with improving the quality of his sword-blades,
bu he likewise studied their embellishment, both by blueing
and gilding them in the most clegant manner, and by em-
bossing them, and in which he employed the talents of the
first-rate artists.

Besides his business of a sword- cutler, Mr. Gill was also
a large contractor for the supply of ironmongery stores to
the officq of ordnance, and which also included the supply
of tools and materials for the use of the royal military
artificers ; and, in fact, in one year in particular, he supplied
such to the amount of upwards of c¢ne hundred thousand
pounds sterling! And, indeed, so voluminous were the
accounts, that it cost the life of onc of his most cxpert
clerks to get through them. In fact, the ordnance granted
him imprests to the amount of tifty thousand pounds, in
one instance, and thirty thousand pounds in another, to
enable him to execute those large supplies.

He was also the first gunmaker in this country who set
up, as it is termed, or put together, musquets, carbines, and
pistols, for government use, out of London. During the
French revolutictiary war, howevér, the ordnance finding
the supply from the London gunmakers to be insufficient
for the extensive demand for fire-arns, determined that
they should likewise be set up in Birmingham, from whence
indeed the locks, barrels, brass-worky &ec., had always been
procured ; but the arms were set’ up under the inspection
of viewers, in the Tower of London. And accordingly he
wrote to the Editor at Birmingham, whilst he himseclf was
in London, desirng him to wait upon "the Birmingham
gunmakers, and to apprise them of the wishes of govern-
ment on #his head, and likewise to inform them that he was
determined government should not be disappointed, and
that unless they would undertake the task, he would him-
self become a gunmaker. They, however, were so much
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alarmed at the thoughts of sBtting up firc-arms under the
rigid inspection of the view-masters, having merely heen
makers of musquets for the African trade, and the mer-
chants, and of ordinary pistols and “fowling-pieces, that
although their workmen were put of cmployment,*owing to
the war putting a stop to their trade, yet not one of thepmn
would venture to embark in the underfaking. On this,
Mr. Gill brought down into the country with him an4n-
spector and view-masters from the Tower; a proof-house
and view-rooms were constructed in the vicinity of Bir-
mingham, upon the borders of a navigable canal, and he
commenced the important object, in which Jndeed he was
greatly assisted by the care and diligence of the inspector,
and proof and view masters, his t'\sk being chiefly confined
to the financial department ; and after having thus readily
fallen into this important pursuit, and succeeded for several
years inaffording complete satisfaction to tiie inspector aud
his officers, and consequently to the board of ordnance
itself, the Birmingham gunmakers at length began to rouze
themselves, and endeavour to share i the work ; and with
this intent, to endeavour to get back their workmen from
Mr. Chll this, however, government would not permit,
and they were therefore under the necessity of procuring
others.  About this pesied aiso, the lease of a powerful
forge and waier-mills, situated in the midst of the gun-
barrel welders, having expired, Mr. Gill took "a lease of
them, and thus completely established himseif as a manu-
facturer of gun-barrclgalso. However; in process of time,
the other Birmingham grumakers cntered into the business
of setting up firc-afims, and, dvrng the late wars, have
rendered the most essential services to government.

The forge ands miils above-mentioned weie constructed
upon the usual plan, of the water-wheels running as fast as
the water could drive them, and, consequently, togthe great
waste of their power. They were, likewise, at the end of a
long lease, in such a state of dilapidation, that they required
ncarly an entirc renovation, and, accordingly, were taken
upon a repairing lease for the long period of ninety-nine

vYoL. c
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years. The Editor then prevhiled upon his father to adopt,
in the construction of the new water-wheels, the scientific
principles established by the experiments of the celebrated
Smeaton ; namely, that in overshot water-wheels, the peri-
phieries should not move with a greater speed than three
feef per second. This slow motion being however so very
differetit from the,usual speed of such water-wheels, it was
détermined that the novel experiment should be first tried
by the removal of a small water-wheel, of only twelve feet
in diameier, and over which, when the mill-pond was full
and the . head and fall was twenty feet, the greater part of
the water was. thrown, without much of it entering the
buckets ; in short, it was the most wasteful water-wheel in
the works. In place of this, another water-wheel, of six-
teen feet in diameter, was substituted ; and instead of being
an over-shot, it was what is termed in this country a back-
shut, and in the United States, a pitch-back, water-wheel,
the water being laid upon it behind, near to its top, and its
motion being in the same direction with that of the water
flowing from it, so that, in time of floods, it was less ob-
structed by the back-water, or tail-water. When this
wheel was completed, it was found that all the water it re-
quired would have passed through a hole an inch square
only, and that intstead of moving 4t the rate of three turns
per minute, as intended, it made two and a half revolutions
only, and yet it performed its work, that of actuating two
pairs of large forge-bellows, most perfectly. The success
attendant upon this first experiment, led Mr. Gill to con-
struet two other water-wheels, the one of sixteen feet in
diameter, and five feet in breadth, with deeper buckets
than usual; and another of the same diaweter, and ten
feet broad ; and by dividing the work of boring and grind-
ing gun-barrels, and grinding and polishing sword-blades,
between®these two water-wheels, the expenditure of the
water was very greatiy economised, and the mills also ren-
dered much more powerful.
(To be ebntinued.)
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111 — On the singular WhiMling Motwn of a Watch-glass,
without any apparent cause. Communicated to the
EpiTor, by Mr. Cuarits WHEATSTONE, of Conduit
Street.

Me. WiEATsTONE first saw this curious effect at the shop

of a Lapidary, in Edintyirgh, about a year and a half sinee;

but it has only recently been recalled to his notice”

If a watch-glass be placed, with its convex side down-
wards, upon a plate of glass wetted with water, and the
plate be inclined in a proper manner, it will soon begin
to gyrate, or assune a circular movement, in addition to the
sliding one, occasioned by inclining the glass plate; and
this circular motion may be continued at pleasure, by so
changing the inclination of the glass plate, as to cause the
watch-glass to continually traverse along the edges or sides
of the plate. Nay, by dcxterous management, it may even
be caused to run up hill, whilst the circular movement
of the watch-glass continues, owing to its momentum,
or vis inerlia.

No satisfactory cause has as yet been given of this
curious effect ; the wateris attracted in a circular form, un-
derncath the centre of the watch-glass, and it is thought,
exerts a tangential influence upon it, as it is carried along,
and thus causes it to assume this cn'cula¥ motion.

The lapidary had {formed the Scoteh topaz into portions
of solid spheres, and pretended that they must be neces-
satily employed to produce the above singular effects;
a commnon watch-ghss, however, is fully sufficient for

the purpose.

IV.—On the Ultion of Mechanical Skill with the Highest
Attainments in Science. By Dr. Thomas P. JonEs.

“»

(Continued from Vol. V. page 874.)

Tue manufacture of pottery had remained in England
in a comparative rude state, until Mr. Josias Wedgewood,
c2
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about sixty years ago, effectelf in it a complete revolution.
The porcelain used by the opulent, was imported from
France, to the great dlsadvantage of the Enghsh manufac-
turer. Wedgewood was the son of a potter in Stafford-
shive, and, from his early yoush, was employed in his father’s
business. His education was very limited, and his patri-
mony $mall ; but, his mind was vigorous, and he soon
mdnifested its superiority, by the improvements which he
introduced.

By him was invented the Wedgewood, or Queen’s-ware,
which nqt only excluded the foreign manufacturer from
the market, but also supplied a lgrge quantity for expor-
tation, and gave a new spur to trade, extending the busi-
ness far beyond all former example. He made himself
acquainted with chemistry, instituted a vast number of
experiments, and discovered various materials, applicable
to his business, forming many new species of earthen-ware,
and porcelain, both useful and ornamental. As he acquired
wealth, he liberally expended it for the promotion of the
arts, particularly in their application to his own business.
The figures on his cameos and intaglios, rivalled the pro-
ductions of ancient Greece. The Portland vase, found
in the tomb of the Emperor Severus, he imitated, with per-
fect success, in form, in colour, and in the grace and beauty
of the fizures with which it was enriched.

By his means the district which he inhabited became
the centre of a vast population, and a place of great wealth.
He lived highly esteemed for his wmoral and intellectual
qualities, the associate of men distinguished for genius and
science, and died universally regretted, in the year 1795.

Sir Richard Arkwright, the youngest of thirteen children,
whose parents were in indigent circumstances, was originally
a conntry barber ; but although he enjoyed neither the ad-
vantageseof fortunc, or of education, nature had endowed
him with a fine mechanical genius, and an untiring ardour
in the pursuit of his objects; these qualities enabled him
to rise above the numerous ohstacles resulting from obseu-
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rity, from poverty, and from®prejudice ; procuring for him
both rank and title, and enabling him to accumulate a
princely fortune. His first recorded mechanical effort, was
in the pursuit of the phantom, perpetual motion ; a phantom
which has misled a great number of men, possefsing neore
mechanical genius than scientific information, and bas
sometimes beguiled those who had some,claims to ltarning.
Arkwright was induced to abandon his chimera, and® he
then turned his attention to the improvement of the ma-
chinery for the spinning of cotton. At this period, cotton
was scarcely known in Great Britain as an articlg of com-
merce, whilst at the present day, it is in a commercial and
manufacturing point of view, the most important; em-
ploying a large portion of her population in the various pro-
cesses connected with it,and increasing the natignal wealth
in an unexampled degree.

An individual, obscure, and apparently powerless, was
destined, by his mechanical skill, to produce this mighty
revolution ; the business which he created, caused towns
to be founded, where, otherwise, hamlets could scarcely
have existed ; and has given to the cultivator of the soil in
our own (the United States), and many other countries, a
most important article of produce, exhausting it but little,
remunerating the labowrer for his toil, and furnishing to
every civilized country, innumerable articles of comfort and
convenience. Before dismissing this eminent individual,
we will remark, that the essential improvements made by
him, remain with little or no alteration to the present day ;
these are, the ingenious mode of drawing out the cotton by
means of rollers, and the bcautiful process of delivering it
from the cards in a continued fleece. The mechanica}
genius of Arkwright was not his only excellence, for after
having carried his inventions into complete effect, he intro-
duced into the manufactories in which he was cogcerned, a
degree of order, cleanliness, and industry, altogether unex-
ampled in any similar establishment. After speaking of
the improvements made by Arkwright, in the manufacturing
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of cotton, we are led, bya natufal association, to the steani-
engine, as it came out of the hands of that scientific me-
chanic, Watt. At the time when Arkwright was brmgmg
his machinery to perfection, Watt was a mathematical in-
strament-ifiuker, in Glasgow. dHaving attended the lectures
of [Dr. Black, who was then profe%ot of chemistry in that
place, he had becorpe acquainted with the doctrine of latent
heat, as discovered and taught by that eminent individual.
A working model of the atmosphetic steam-engine was
placed for repair in the hands of Watt; and he was led to
remark thg preat waste of heat, in the condensation of the
steam ; a waste, the amount of whjch could be estimated
only by one possessed of the scientific knowledge which he
had derived from Dr. Black. To obviate this, required
that singular skill which he displayed in the improvements
which heintroduced ; producing economy in fuel, acquiring
a vast accession of power, and 1endering the motions of the
machine so equable and manageable, as to adapt it per-
fectly to the purposes of the manufacturer; thus giving him
a first mover, which he could use wherever a small quantity
of water, and the requisite fucl, could be obtained.  The
steam-engine, thercfore, contiibuted in an cminent degree
to the success of the cotton manufacture, as well as to that
of many others. .

We shall have occasion to exhibit to you, at sowe other
time, various proofs of the eminent skill of this philosophical
mechanic, who, whilst he acquired the wealth which he so
well deserved, gave to his country, ang to the world, an in-
strument more powerful in its operation, and more general
in its application, than any previously known. At the
Chacewater mine, in Cornwall, there is a steam-engine
erected, of 1010 horse power, and, of gourse, performing
the labour which would require the employment of 3030
horses, sugposing a lhorse to perform 8 hours constant la~
bour, 1n every twenty-fowr. By this engine, a mine of
600 fathoms dcep 18 kept dry.  In numerous instances,
mines which had been abandoged, in eonsequence of the
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impossibility, or the expence} of keeping them from water,
are now worked with facility and profit; and the engine is
applied to a variety of purposes, too numerous to detail.
In the structure of the steam-engine, in its present improved
state, we sec the application of the principles of Miechantca]
philosophy, in a number of beautiful and ingenious contgi~
vances, which give to its motions the appearance of intel-
lectual impulse ; whilst a knowledge of the most recondite
principles of chemical philosophy is displayed in the forma-
tionand arrangement of its several parts ; exemplifying in a
manner the most striking, that ¢ knowledge is poper,” and
proving the correctness of the observation, that this machine
is ““ a present from ph:losophy to the arts.”

(To bs contrnued.)

V.—On Mr. Ross WinaNs’s Improved American Car-
riage for Rail Ways, and on Rail Ways. BylJ. L.
SvLuivan, Esq. Civil Enginecer *.

Tue public works of our country have received their im-
pulse, and public opinion is daily attaching to them an in-
creased value.  The form first given to them had a direct
relation to the more imnnicdiate and most "important object,
the dowmestic trade of the States to which they belong.
But there is also another valuable object, not always suffi-
ciently distinguished, namely, profit from transport, The
agricultwre of our extensive vallies, and the minerals
abounding in their mountainous borders; demanded canals ;
and favourable ground, with abundance of water, recom-
mended them. But revenue from transit commerce ori-
ginating beyond the borders of the State, most active when
the western waters are favourable to conveyance far into
the country, the clevation of the intervening ground, and
our climate, seem to prescribe rail-road communications.

* Fromthe * Journal of the Franklin Institute,” This carriage is patented
in this country. )
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The reasons which induced the intelligent citizens of
Baltimore mnot to rest contented with the Potomac and
Ohio canal, but to updertake a rail-road of unexampled
extent and boldness of design, in order that merchandise
from that® city might reach the Ohio seasonably, are ob-
vious ; und if general conziderations were sufficient to jus-
tify tha'c resolution before the new carriage was known,
how much more confidence may now be entertained, since,
by this invention, the Alleghany mountains will be traversed
with as much useful eflect as the plains of England bave
hitherto heen ; and steam power add unexampled expedi-
tion to unprecedented cconomy. .

While, therefore, the preducts of Virginia and Maryland
from along the titbutaries of the Potomac, must give
ample occupation to that canal, as those of New York do
to Erie, and us Peuansylvania must to those formed by this
state, it will be found that more must be donc ; that the
system of corununicalion will be incomplete until Phila-
delphia draws her supplies of merchandise from New York,
by the facility of a rail-rcad ; and the interior of the States
shall reach the wheat maiket in winter, by a contjnued
rail-road, the whole distance trom Carlisle. It is alone by
economy of access to market, that the flour of Philadel-
phia can be afforded as low as wilt be that of Baltimore.
And New Jersey will make her canal, but will not neglect
a valuable source of revenue more sure, from a rail- road for
winter travel.

The opinion appears to be established, that our country
requires a different kind of rail-road fiom that cmployed in
England. The comparative density of her population, the
immensity of her trade, and the woderate extent of her ter-
ritory, are all contrasted with our widely ¢ktended States,
and spare population ; but while the greatness of our agri-
cultural preduce supplies the deficiency in the comparison
as to quantity, there remains with us the present disadvan-
age of great distances, the uncommon length of our public
works of this kind. Less expegsive modes of construction,
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in order that the investments’may not be a loss of value in
the first hands, seems indispensable.

Various forms of rail-ways have been suggested, and
some of them sacrifice durability tod much to cheapness.
I aim, therefore, to show, howthere may be saving enough
in capital to allow, besides ample dividends, a reservation
from revenue, to form a renovating fund, If this fund is
allowed to accumulate at compound interest, rail-roadseof
a kind suitable to our climate, may be among the best pro-
perty, because they are not liable to be rivalled, like turn-
pike-roads, by free roads. Rail-ways cost too much ever
to be free ; besides, thcy must have approprmte carrlacres,
owned by the proprietors of the roads, in order that the
public may have full accomnmodation. The public has the
same interest with the owners, in there being an ample
number of waggons.

Perhaps it will be found that a rail-way of the following
description will combine economy with long duration. It
will not indeed be elegant, but substantial.

No rail-road can be of long scrvice that is not substan-
tially and accurately made. We may use cheap materials,
but the foundations and workmanship must be perfect,
In England, they employ much broken stone, for reasons
not so applicable to our plan as to theirs. 4 [t serves to keep
their stone blocks in place, and to fill the trenches in which
they rest.  But great care is to be taken to fdrm under-
drains, and they also take other precauntions to kecp the
earth dry, and conseqpently hard. We should have occa-
sion to go to more expense for the same object, if it were
accomplished effectually. They have only to guard against
the eflects of one fcot of frost in depth, but here it penc-
trates two or three feet. Ice must not be suftered to form
among the foundation, and it must therefore be kept dry.
But when our plans and estimates propose an injitation of
the English rail-way, how is it that the cost is made to ap-
pear less, notwithstanding that the iron and labour here
cost double the expense? It is beeause the ground-work
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is not deemed necessary to betso guarded with precautions.
Again in this there is danger of saving too much.

Timber is so plentiful in some parts of our country, that
nothing seems easier than to have a rail-road, by laying
down cross-sleepers, surmougting them with string pieces,
and these latter with iron.  But how leng will it be before
the dece ¢y of the surface in contdct wnth the ground will
disturb its level and paral]el and the travel upon it tear it
to pieces ? Posts set in the earth, will be more substantial,
and they may be guarded at the surface in the following
manner.

It is well known that all posts rot only at, and a little
below, the surface of the ground, where heat and moisture
combine. Now it has occurred to me, that these two
causes of decay may be counteracted, by surrounding those
parts of the posts by pavements set in lime, or Roman
cement.

Another mode proposed to save expense, is recommended
for the Boston and Providence route. It is that of long
stoues set edgeways on broken stone, to receive a plate-rail.
But besides the difficulty of fastening 1ron to stone, this
plan places the rails too near the surface, and subjects
them to be covered with ice. The foundation must also
be rammed cqually solid throughow!, or otherwise the pass-
ing of four ton leads will depress the string-stone where
least suppolted. 1t has, besides, more habilities to derange-
ments than posts, and cannot cause much saving, if the
requisite drainage is properly done.

Perhaps the cheapest plan, consistent with firmness, is
the following. Let the object be to make as much of the
road permanent as can be done at an ordinary expense.
Let embankments be made solid at onag, by puddiing
them. Where wood is used for posts or piles, let them be
protected with the cemented pavement, be set in puddle
filled with stoncs, and their heads be also protected ; or,
instead of broken stone and stonc blocks, set, rough stone
posts, three feet in width, and gne foot out of the ground;
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their heads being hewn smooth’) and also drilled, to receive
a treenail in each, with which to secure the bearing tim-
bers together and firmly down at once.

If the bearing timbers are of chesnnt, they will be very
durable, if split or sawed fromithe heart of the tree to ite
circumference ; because quarters or eighths of the tree,,
thus prepared, will shrink equally, and not crack. Being
also lodged upon the heads of stone posts, they will not
decay at the parts in contact; the horizontal scarps should
have their surfaces separated by the intermediation of a
cement formed of lime and pitch, a composition ysed by
shipwrights. . )

The form of the timber allows the heart angle to be
placed uppermost, and to be taken off, and a surface formed
thereon of three inches in width, for the reception of the
rall. A tree of two fect in diameter, will aftord eight
pieces, of nine inches in depth, and with a base of nine
inches; and these dimensions, if the posts are even ten
fect apart, will be sufficient to bear loads of four tons, and
also be of sufficient lateral stiffness.

The upper surface of the bearer is liable to be heated by
the iron while exposed to the sun, and to shrink and crack.
To prevent this, the plate may be put on with screw-bolts,
reaching through, with ewashers and scaew-nuts below ;
but to give the rail a firm bearing, and allow the cement
of lime and pitch placed under the plate to rerain, two
rows of inch nails, and an inch apart every way, may be
driven evealy with the,surface of the wood ; and then, if
the upper surface of the-plate is convex, the wheels will
run along the middle, and the pressute be equal. The
passing load will not have a tendency to loosen this rail, as
if it was made flag, for a flat rail cannot be mathematically
a true plane.

The modes of crossing roads, rivers, &c., are nnt essen-
tially changed by this plan.

The carriage requires a rather minute deseription to be
understood by those to whaip it is now for the first time
presented.
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If a rail-way is formed ﬁr"m, smooth, and level, the re-
sistance to be overcome is only friction at the axles, and
gravitation, when the load is ascending. The latter being
a uniform force, when resisting the ascent of carriages and
titeir load, its ratio, according to the height of the plane,
is alike applicable to the old and, the new waggon. Fric-
tion nfust ever qxist, however lessened by the polish of
surfaces, and the use of oil, in proportion to the weight
pressing them together. The experiments of Vince proved
it to be a uniformly retarding force; those of Colomb, that
velocity,, increasing in geometrical progression, only in-
creased it in arithmetical progressijon. And we have, you
well know, the experiments of Emerson to prove the pro-
portion of power to weight, when metals of different kinds
move on each other. 1t seems agreed, that iron and brass
require one-fifth.

But when the surfaces in question are those of an axle,
and the nave of its wheel, the friction is placed under cir-
cumstances to be overcome by the augmented power of the
lever, that of the second class, which, of course, common
wheels arc well known to be. .

The mechanical ingenuity of England, appears to have
been directed to the perfection of the rail-road and engines;
the carriage had reccived no fatther improvement than
good workmanship.  This had achieved the important ad-
vantage of reducing the power, according to general prac-
tice, to the one hundred and scventy-fifth part of the load.

In this stage of the art, Mr. Winans conccived the idea
of combining in one carriage, the first as well as the second
classes of the lever. The effect of friction rollers, and
friction wheels in maehinery, were, no doubt, as fanuliar to
his, as to other minds ; but to make a convenient carriage by
this combination, principally for rail-roads, then only be-
ginning 4 be thought of in our country, was worthy of any
mind familiar with mecchanical science, and practised in
ingenuity. It was not, until some time had elapsed, that,
m 1826, he presented his first gnodel at the Patent Oflice,
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with the inquiry, whether this combination in a carriage
was known there.  Learning that it was not, he deposited
it in evidence of his right, and subsequently made that
form of a compound carriage which is described as
follows: ) . ’

The wheels of common carriages operate as levers of the
second class, because the wheel turns on the axle; but
when the axle turns with the wheels, it operates as levers'of
the first class, or as a windlass.

The main travelling wheels of his carriage, are of the
latter kind. The fixed axles pass through the whegels, and
extend about nine inches from them, on each side ; the last
three inches thereof being converted into smooth gudgeons
or pivots. These enter the upper parts of the rims of
the secondary wheels (those of the second class of the
lever), which, in this modification, are placed outside
the large wheels, but do not tonch the ground, and are of
about half the diameter of the large wheels. They have
each short axles, which work in brasses, placed underneath
the side pieces of the frame of the carriage, and between
which, they are lodged. Their rims hanging on the gud-
geous, their short axles bear up the load-frame ; and when
the primary wheels roll forward on the rail-road, their axles
turn, and the gudgeons®roll in, on, and ander the smooth
surfaces of the rims of these outside wheels, which, of
course, revolve slowly; and turn perbaps once, while the
large wheels and axles revolve ten times; the bearing
or rubbing axles moving thus very slowly, perhaps no
attainable speed of the carriage would cause them to heat.

This form of the carriage thus requires no fixtures ; but
inessential parts are combined naturally together, and work
without any liabidity to separate. Nor is there any friction
but that of the small axles, which it is the object of the
leverage to overcome. The friction, nevertheless, must be
still there, however slow they move. Comparative slowness
is incident to leverage. The space described by the sur-
faces, may be a good index pf the power employed in this
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case; but the experiments' of Walker and others, have
shown that the ratio of resistance is as the weight, nearly ;
and not as the velocity. Indeed, it is evident that the mo-
tion of the one end, and of the other, of a lever, is relative.
Fhe gaih of power is neithes augmented nor diminished, by
the quickness of the application.

Thus the compound levcrage'of this carriage conquers
the resistance of friction, and allows the augmenting the
quantity of the load. The horse draws the instrument of
his power, as a part of his labour.  His speed, like that of
the steam engine, would accelerate, till the force and
the resistance balanced each other, or stcadiness was
attained.

( To be continued. )

VI.—On a New and Improved Plan of Constructing Iron
Rail-ways and Carriages. DBy the Chevalier BAADER,
of Munich*.

Munich, March 19th. 1828.

IT is generally acknowledged by the most eminent engi-
neers, and by the most impartial writers on mechanical
subjects, that the present construction of rail-ways, and of
the carriages or ¢waggons conveyed upon them, is still very
far from being arrived at that degree of perfection of which,
by their principles, they appear to be susceptible ; and it
cannot be denied, that, upon the whole, this most invaluable
invention is yet in a state of infancy.

To this imperfect state it is. undoubtedly owing that
these artificial roads, though known, and partially used,
for a century past, have not till now been extended over
whole countries, and used for all sorts of.counveyance ; and
that the greater part of those companies which, a few
years ago, had associated themselves for the establishment
of rail-ways, in different directions, all over England, have
been dissolved ; and almost none of those numerous and

® From the *‘ Journal ofthe Franklin Institute.”
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magnificent projects, which #ere announced in the English
papers, have been carried into execution.

It is, therefore, my opinion, that before any important
and extensive plan of this kind can be adopted with a cer-
tain prospect of success, it will be necessary to bfing these
roads, with their vehicles, and all their other mechanicgl
contrivances, to a higher degree of perfection, by removing
all the difficultics and inconveniences to which, in their
present state, they are subject.

In the first place, on the flat rails, or tram-ways, as well
as the edge rails, the continual rubbing of the wheels
against the upright rims of the plates, or of the projecting
flanches of the wheels against the sides of the rails, cause
a considerable resistance, by which not only a great part
of the moving power is wasted in an useless manner, but
they also tend to loosen the rails, and to disturb their foun-
dations. These eflects are particularly visible on all those
sorts of rail-ways where the carriages are drawn by horses,
who, by their trampling, shake the sleepers, and the whole
foundations, in such a manner, that the rails become loose
in a short time, and their joints are displaced ; their ends
stand ’up, and their parallelism is destroyed ; the immediate
consequences of which are an increased resistance, violent
jolts, frequent breakingeof the wheels and rails, continued
repairs and delays, and the speedy destruction of the whole.

In the second place, where horses are employ?d, the flat
as well as the edge rails, but particularly the first kind, are
continually filled and,covered with sand, gravel, or mud,
thrown up by the feet of :the horses, so that the rails often
become so obstructed as to occasion a considerable resist-
ance to the carriages passing on them.

Thirdly, with cegard to the waggons or carriages used
tupon either of these rail-ways, their present construction is
so clumsy and defective in every respect, that thgy hardly
deserve the name of machines. As both axletrees are im-
moveably fixed to the body of the waggon or tram, so
these vehicles can only move, forwards and backwards in a
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straight line, and the least deviation from the straight line
occasions a very considerable rubbing and friction of the
wheels upon the bottomn, and against the sides or rims of
the rails; and, of course, produces a great additional re-
siatanceftogether with a mopt destructive wear and tear of
the wheels and rails.

Fourthly, on_such places where a rail-way ceases, or
where it must be interrupted, which is unavoidable upon
long lines, passing through towns, over long and narrow
bridges, &c., these waggons are incapable of leaving the rails
and beipg brought over any common roads, paved streets,
or other ground.  They must, therefore, be unloaded, and
their contents be carried forwards upon common carriages ;
a very troublesome operation, and which is always attended
with expense, and great loss of time.

Fifthly, one of the greatest objections to the present
system of rail-ways is, that the carriages are so confined to
the tract of the rails, that they cannot, like common carriages
upon a turnpike-road, turn out, to pass each other, when
meeting upon the same line, or where a slow moving train
is overtaken by a quicker one.  The siding-places, or turn-
outs, employed for that purpose in England, are but very
imperfect contrivances. They can only be placed at certain
distances, and sre of no use te the carriages meeting
between those places.  Their management is also extremely
tedious and troublesome ; and though for want of a better
and more convenient method, they may answer for the
slowest transports ; yet they will e, of no scrvice at all for
quick conveyances, on account.of the great loss of time
attending every such operation, and of the danger of the
carriages running foul of each other; because the mo-
mentum inertie of such masses, cannet be stopped so
quickly and easily upon a rail-way, as upon a common
turnpikgroad.

Sixthly, as the principal advantages of rail-ways, and
their great superiority over canals, consist in the quickness
of conveyance, and in the posgibility of employing mecha-
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nical power, instead of horsts; so the loco-motive, and
stationary steam-engines, have been proposed, and partly
introduced in England, for the propelling of all sorts of
vehicles upon rail-ways. But of all 'the trials which, till
lately, have been made, not oge has yet succeeded to sugh
a degree as to fully answer the sanguine expectations of
their prOJectors The grﬁatest speed which, with either of
these engines, could be given to a train of heavy loaded
carriages, without the most imminent danger of dashing
both carriages and rails to pieces, hardly exceeded six miles
per hour ; and as the greatest part of the power possessed
by the loco-motive steam-cengines is absorbed by their own
weight ; and that of the stationary ateam-engmes is lost
from the weight and friction of the long ropes and chains
employed in drawing the carriages, so the expense of fuel
is very considerable, and even surpasses the expense of
horses, wherever a ton of coals costs more than eight
shillings.

Being perfectly acquainted with all the newest mechan-
ical inventions in England, and strongly impressed with
the high importance of this particular subject, so I have,
for these twenty years past, applied myself with the greatest
assiduity to the improvement of rail-ways and carriages;
and, by a constant study, and after many, expensive expe-
riments, I have at last succeeded in contriving an entirely
new plan, by which all the difficulties and inconveniences
above cnumerated are complctely removed ; and the con-
veyance upon rail-ways is now brought by me to a degree
of perfection which was sgarcely thought possible.

The principal advantages of this new plan are the fol-
lowing : '

The rails arc gonstructed in such a manner, that the
carriages move along them with tke greatest facility, and
without any sensible lateral friction, though the wheels are
constantly kept upon their tracks. By this means, and
by a more advantagcous, and yet simple, construction of
the waggons, the resistance ii so much reduced, that, upon

VOL. D
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dead level, the power of ohe horse is sufficient to draw
with ease, and at a good pace, a load of from twelve to
fourteen tons, when divided amongst several carriages
linked together.

« The foundations of the rpils are fixed in a much more
§olid manner than usual; and, as the horses do not draw
between the rails, but on the outsides of them, and upon
separate paths, so their trampling cannot injure the foun-
dations of them, nor can they throw, as usual, any sand
or.mire upen the rails, which, of course, will never be ob-
structed thereby.

The peculiar construction of the carriages allows them
not only to turn without the least difficulty in any deviating
direction, and upon a curved rail-way of the shortest radius
used, for instance, of twenty feet; but also to leave the
rails, and be conveyed over common roads, like any ordi-
nary waggon. These carriages can go on therefore without
any interruption, through towns and villages, and over
bridges, where the rails cannot be continued ; and they also
remaining loaded, till they arrive at their final destination.

By a very simple and casy contrivance, my carriages can
also be turned from off the rails at any point where it may
be found necessary, as either to avoid other waggons meet-
ing on the same,track, or to pass by those which they have
overtaken, and return again into their first line; so that no
siding pluces, turning plates, nor any other apparatus of
these kinds, are necessary for such an operation; and
which can be performed almost as quickly and easily as
upon a common turnpike-road. .

This very important improvement affords the advantage
that a double track of rails will be sufficient for the most
frequented traffic or intercourse; and for which, in the
common way, five or six parallel tracks would have been
reqmslte ; and also, that any number of slow moving and
heavy waggons can pass on the same line, and at the same
time, with as many light and quickly moving carriages,
and whether moving in the same or in opposite directions.
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’ .

To employ the power of steam or other first moving
powers, with the greatest advantage, and with the least
possible expense, in the propelling of all sorts of carriages
upon rail-ways; I have discovered a new prmclple, by
which the power and motion %f stationary steam”enginds,
and other machines, established at considerable distances
apart, along the rail-roads, and working without interrup-
tion, can be imparted to any number of loaded carriages
passing upon the rail-way, from onc eteam-engine or ma-
chine to another, without the employment of drag-ropes or
chains, or indeed of any intermediate apparatus, ,and yet
with any reasonable degree of velocity! .

A rail-road and carriages, constructed upon this new
plan, and with all these improvements and new inventions
(the reality of which is partly proved by experiments made
upon a tolerably large scale, and is partly founded upon
the most infallible principles, and for the success of which
I will make myself responsible), cannot fail to have a de-
cided superiority over canals, as well as over rail-ways of
the present construction commonly used in Great Britain.

This superiority has already been acknowledged by a
committee of the Royal Academy of Sciences, and by
committees of the Agricultural and Polytechnical Societies
at Munich ; and who, after having examiyed my plan, and
assisted at the experiments, have madc and published very
favourable reports thereon. And although there is in this
country a party strongly interested in canals, yet all our
proprietors and capitalists, and also the majorities of both
houses of our representative assemblies, are so well in-
structed and disposed, that my plan for uniting the two
greatest navigable rivers in Germany, the Danube and the
Rhine (through the Mayn), by mcans of an iton rail-way
of my invention, is about to be adopted.

But I am convinced, that no where in the worlg, the in-
troduction of this new plan of rail-ways would afford such
immense advantages as in the United States, where the

most rapid and prodigious progress in every branch of in-
p2
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ternal improvement, industr;r, and commerce, protected by
the wisdom of an enlightened and liberal government, and
supported by the public spirit of an enterprising nation,
are already the admiration of all Europe ; and where, to
drive at the highest degret of national wealth and pros-
«perity, nothing more is wanting, and nothing can be more
desirable, than ¢he greatest possible multiplication and fa-
cflitation of internal communication.

By adopting this plan, instead of the ordinary English
system, the iron rail-way between the Baltimore and the
Ohio, the construction of which is already decided upon,
might be esteblished with much, greater advantage, and
with a saving of nearly two millions of dollars.

* It has lately been proposed to unite the Chesapeake bay
with the Ohio, by a canal between Georgetown and Pitts-
burgh ; and the expense of this canal is previously esti-
mated at 22,575,426 dollars, of which sum nearly one-half
will be required for the middle section alone, on account of
the great number of locks, and a most expensive tunnel,
by which this part of the canal is to be conducted over the
highest point of the Backbone mountain. As far as I am
able to judge, from the report transmitted by a message
from the President of the United States, and published at
Washington last year, it appears to me that a double track
of iron rail-ways, with a sufficient number of stationary
steam-engines, executed in the most complete and solid
manner, would answer the purpose infinitely better, and
save about two-thirds of the above sum, and as much of
the time required for the conveyance of all articles, from
one point to the other. Light vehicles, with passengers
and mails, might be transported upon this rail-way with
the greatest safety and convenience in thirty-six hours, by
day and night. Besides there would also be the very im-
portantsadvantage, that the rail-way might be used during
the whole year, with veiy few interruptions; whereas, the
navigation upon canals, in that clim.te, is generally con-
fined to eight months onlys If, however, my plan could



On the Circulation of the Sap i’:a the Chara Translucens. 37

be adopted for the middle section only, and upon a length
of seventy-two miles, a saving of from seven to eight mil-
lions of dollars might be easily made, and the traffic be car-
ried on with greater expedltlon But as, in this case, the
loadmg and unloading from the vessels in the canal, to the
carriages upon the rail-way, and vice-versa, would be
rather troublesome, and attended with extrabdrdinary delayg
and expenses ; so I should recommend the construction of
a rail-way for the whole line between Georgetown and
Pittsburg, by which about fifteen millions of dollars wonld
be saved, the whole work be finished in a shorter tiihe, the
expense of maintaining m repair be greatly diminished,
the transport rendered more expeditious and convenient,
and the annual income to the share holders and proprietors
might be doubled, even with a lowering of the tolls:

The Chevalier Josepn1 DE BAADER,

Rnight of the Order of Merit of the Bavariun Crown ; Counsellor of Mines;
n-ml Professor of Practical Mechanics, at the Unaversity of Munich ; Member
of the Royal Burarun Academy of Sciences, and of the several Learned
Socteties ; and onc of the Directors of the Board of Agriculture, and of tha
Polytechnical Society at Muwwch.

VIL.—Oun viewing the Circulation of the Sﬂp in the Chara
Translucens.

Tur Editor has at length been gratified with a view of this
interesting sight, and, indeed, in an unexpected manner.
Mr. Gray, of the British Museum, favoured him with a
fresh specimen of the ohara translucens about a month
since, but which, being of a deep green colour, it rendered
it impossible to see any thing passing in its interior. How-
ever, upon the Editor placing a joint of it, surrounded with
water, and prepared in the manner described in our last
volume, page 263, under his Varley’s microscope, with a
lens of the tenth of an inch focus; he found, that’after
remaining in water for several weeks, it had become nearly
transparent, and he saw, for the first time, the sap flowing
within it. On this, he changed the lens for one of the
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twentieth of an inch focns,‘and then had the pleasure of
seeing it still more distinetly, flowing in two opposite direc-
tions, and exactly.as described to him by Mr. William
Tulley.
* He afterwards prepared bthers, by scraping off the thin
‘outward skin with a sharp knif¢, and thus rendered them
transparent, inca manner indicated to him by Mr. Gray
(iind who, as well as other gentlemen in the British Mu-
seum, had witnessed the circulation of the sap in parts of
the chara thus prepared six years since), and then found
he could discern the flow of the sap as before, in the parts
thus rendered transparent. .

It is a curious fact, that a plant should thus retain the
power of circulating its sap under water, for nearly a month
after it. had been removed from the place of its growth ;
and still more, that short portions of it, separated from the
rest of the plant, should likewise possess a similar power ;
and this at a time of the year when vegetation is nearly at
a stand. In short, this is the most interesting appearance
which the microscope bas ever afforded him.

Great care should be taken in scraping off the external
bark, not to injure the sap-vessels, which have a delicately
ribbed or granulated appearance ; and the light of a candle
or lamp is necdssary to exhibit the minute globules of sap,
slowly meandering along the ribbed channels in the vessels;
sometimes, however, the globules of sap are larger than
ordinary, and are, of course, more readily seen ; but it re-
quires an excellent microscope to wiew them distinctly, and
a nice adjustment of the lens, 4s well as a proper manage-
ment of the light; and, indeed, when Professor Amici, of
Modena, first announced his discovery of this interesting
fact, namely, the circulation of the sapsin a plant rendered
visible ; it was considered as being owing to the very supe-
rior escellence of his reflecting microscope. The Editor,
however, now finds, that his Varley’s single microscope is
fully capable of exhibiting this beautiful appearance.

It is not necessary that, the watch-glass, in which the
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prepared piece of the chara is placed, be filled with water,
as before mentioned in our first notice of it, but it is suffi-
cient merely to apply a little water ajong the sides of it,
which renders the view of it much more facile; and the
circulation of the sap will nevertheless continue fér a con-
siderable length of time. |

This beautiful appearance did not present itself to the
Editor’s notice in time to form a part of the microscopic
article in the present number.

—_—

VIIL.—On Discased Cattle and Bad Meat. By Mr.
CuarrLEs WHITLAW.

(Continued from Vol, V., puge 302.)

Patent Medicated Vapour Bath Establiskment,
No. 14, Finsbury Place South, London, December 9, 1829.

DEAR SIR,
I MENTIONED in my former letter, that Mr. Davis, a but-

cher at Bayswater, had afforded me an opportunity of put-
ting my remedies to the test of experiment. For this pur-
pose, I mixed thrce ounces of common salt in a pint of
water, and gave half a pint of it cach to two sheep, on the
Thursday, and the two successive days; on the following
Tuesday, one of the sheep was killed ; and on examina-
tion, only three flooks were found in that part of the liver
called the vena poria; one of these was quite dead, and
of a white colour; and the remaining two were very sickly,
and apparently dying. The other sheep was killed next
day, and, on examininjy its liver, we found eight flooks in
it, four of which were dead, and the rest of a green colour,
indicating approaching death; and on-tracing the gall-
duct, from its Junctlon with the liver, to its opening into
the intestine, we found numerous pieces of flooks in a de-
composed state. The following day, four sheep were killed,

two of which had been drenched with lime-water ind the
juice of the arbor vite; but in these no living flooks were
found, although we found a considerable number in a partly
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decomposed state. Two other shecp had been drenched
with common salt and the juice of the arbor vite, but in
this instance we had.experienced gieat difficulty in throw-
ing the 1nJcctnon into their stomachs, in consequence of the
neck of the syringe being tdo short, and which had occa-
sioned 'the liquid to pass into thon;wmd-plpcs On killing
thesc sheep, we found the vena porta in each full of flooks;
some of them were just alive, whilst others were in a state
of dissolution.

Several gentlemen were present at the opening of the
sheep, ard were highly satisficd at the results of these ex-
periments, being convinced that the flook might be entirely
destroyed by these simple yet efficacious means.

On examining the mesentery of one of the sheep, I was
particularly struck with its unnatural appearance ; and, on
farther investigation, found the glands of it enlarged, ob-
structed, and affected with scrofula. On opening several
of the glands, we found them filled with matter ; and in
others, it was oozing through small ulcerated orifices, into
the cavity of the abdomen. The lungs were also discased
to a great extent, being studded with tubercles, and parts
of them in a state of decomposition ; presenting, as nearly
as possible, a similar appecarance to those of the human
species, who havt died of scrofulatand consumption. The
livers were diseased throughout with a kind of earthy de-
position, evidently cellular, and of a bony structure, and
which might truly be called bony tumours. We also found
a number of hydatids hanging from the mesenteric glands,
and around the region of the livet.

Finding Mr. Davis to be an intelligent man, and one
who had paid considerable attention to the diseases of
sheep, I made particular inquirics of him a% to the probable
number of them which were affected with scrofula; and
was surprised to learn, that one-fifth, at least, of all the
sheep bred in the pastures of England, were diseased cither
in the glands or lungs, and that the evil was rapidly
increasing !
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Mr. Davis informed some of the more intelligent but-
chers of my success in destroying the flook in sheep ; but
all of them were sceptical, believing that every means had
hitherto failed in effect. I myself also called on a number
of butchers, requesting them to come and see th¢ sheep
killed ; but not one of them attended. One of the first
butchers in London, and who is also a cattlg salesman, had
indced requested me to repeat my experiments, and was
expected to attend when the sheep were killed; but, for
some reason or other, he did not come. And, as the cx-
periment was an interesting one, and deserving of atfention,
so I trust your liberality and zeal for the gengral good, will
induce you to give it publicity.

The six sheep selected for this last occasion, were dis-
cased beyond what could have been imagined, indeed, so
much so, that one of them was obliged to be killed after
the first drenching ; and, on examining its liver, in order to
ascertain the extent of the disease, upwards of half a pint
in measure of flooks were found in the vena porta and the
gall ducts. Indecd, the other five sheep were all equally
bad. After drenching three of them with salt, and the
juice of the juniperus sabina (savin), and two of them with
lime-water, for five successive days, two were killed; in
the one drenched with sadt, we found upwaads of forty dead
flooks, some in a state of decomposition ; and about forty
others in a very sickly state, and crowded so closely toge-
ther, in the vena porta, as almost to close up that impor-
tant vein. The other sheep had been drenched with lime-
water, and upwards of one hundred flooks were found in it,
more than one half of which were dead, and the remainder
in a very sickly state. The three remaining sheep were
drenched three times wore, and when killed, the two that
had been drenched with the salt mixture had unot more
than two dozen of living flooks in each of them.,and an
equal number of dead ones, of a white colour. On cxa-
mining the first portion of the small intestines, called the
duodenum, a great number, however, were found in a de-
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composed state. The last sheep that had been drenched
with lime-water, had a dozen of living flooks in the vena
porta, whieh just shqwed signs of life, and more than twice
that number of dead ones; but on opening the gall-duet
and intéstines, a considerablc number were found, partly
dissolved. A fairer experiment, or a more convincing one,
could not have Jbeen made ; for, had we found no flooks
at' all, the sceptical would have said that there had been
none in the sheep.

I have lately travelled to Hastings, and paid particular
attentiog to the appearance of the country. The land,
generally, is of a stiff clayey natyre, and has a cold sub-
soil, even to the tops of the hills; much of it requires
draining, and a large portion scems totally useless, not so
much indeed from the nature of the soil, as for want of
cultivation ; it yielding only bushes, heath, and furze, with
many poisonous weeds, the seeds of which are blown over
extensive tracts of land, thus sowing our ficlds with plants
obnoxious to cattle.

There are indeed a few farms in an excellent condition,
and which form an honourable exception to the slovenly
manner in which most of the farmers keep their land. In
those farms where a more rational agricultural policy has
been followed, artd improved implements of husbandry in-
trodueed, the savings of expense and labour are immense !
I observed on one farm, a clumsy heavy plough, dragged
along with the greatest difficulty, by four oxen, and two
horses, with two men to manage thegm; such a scene, in
the nineteenth century, is truly reliculous! In this farm,
the pasture-fields were top-dressed, and covered with poi-
sonous weeds; and notwithstanding the land was hilly,
yet the sheep were diseased with the flook in great num-
bers. I observed them ploughing on another farm, equally
stiff andsclayey, with only two horses and one man; and
yet proceeding with greater ease, and making better work,
than those in the first farm; besides a saving of at least
two-thirds of the expensc, aga horse will consume more
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grain than is sufficient for tHe maintenance of six people;
and instead of the farm being overrun with obnoxious
weeds, it was covered with the finest clover, and the best
selected artificial grasses. I examined the sheep and
cattle, and believe that there was scarcely a discased one
among them. Such a farmer is truly a benefactor to hig
country. I inquired the reason why the adjoining farmer
did not adopt the same agricultural pollcy" and was an-
swered, that the want of money to purchase implements
was the principal cause, as the church and poor rates, with
the cxpense of cultivating the soil, absorbed nearly the
whole produce of the land, and left little or nothmg to pay
the rent.

In conversing with some of the most respectable but-
chers in Hastings, they told me, that, with the exception
of the sheep that were brought from the few well ‘cultivated
farms, and the Downs, there was hardly a sound sheep in
the country. That many of the farmers had lost their
whole stock, and nothing but ruin was staring them in the
face. A few months will bring our agriculturists into the
most deplorable condition. I made a visit to a gentleman
who has an extensive farm ‘in the vicinity of Hastings. I
was much pleased to see the great improvements he was
carrying on, yet the heavy poor and chuech rates left him
nothing for himself! It is a most painful refection to an
individual, that after laying out thirty thousand ‘pounds for
the purchase of a farm, and expending large sums on it,
during a period of six years, and by which its produce is
doubled, yet that the above grievous exactions more than
keep pace with all his improvements! His sheep and
cattle were in the finest condition ; and the lime compost
which he had laid on the soil was covering his farm with
clover and fine herbage. 1 tasted some of his butter, a
week old, and candidly confess it was the best I eyer tasted
in England. The only consolation or encouragement I had
to offer him was, that his posterity would reap the benefit
of his exertions.
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I will give one example mo;e, of a relation of mine, who
purchased a farm for twenty thousand pounds, seven years
ago, and has since lajd out twelve thousand more for im-
provements. He has never yet received any remuneration,
as the sefvants’ wages, parisltrates, and taxes, amount to
more than the annual produce of the farm. At my sug-
gestion, his stewayd has been giving salt to his sheep and
cattle frequently during the summer. He had several of
the sheep killed, suspected to be diseased, but no flooks
were found in them, and the meat was perfectly healthy.
He informped me that he had had but few deaths among
his stock; whilst his neighbours had lost, in many in-
stances, more thun three-fourths of their flocks; in conse-
quence of which, many respectable farmers have been re-
duced to want and misery. It is carnestly to be hoped,
that Government will now interfere, and devise some means
of relief. All are agreed that something must be done ;
and the plan that I should propose would not only relieve
the farmers, but ensure an abundant supply of sound meat,
and wholesome provisions of every description; besides
advantageously employing every pauper in  England.
Every person in England ought to be employed, and fully
remunerated for his labour, which should be fairly regulated
by the prices of provisions.  No proprietor, or land-holder,
should be subjected to support any one (the aged and in-
firm excepted) when he is willing to employ them, and give
them a fair compensation for their labour; and as a great
portion of the land in LEngland is overiun with poisonous
weeds, rendered still more destructive by growing on wet
land, so I would propose that land of this description
should be subjected to draining, and under-draining; as
by the moisture, cropping, and top-dressing, 1t is 1endered
sour; and thus produces many obnoxious plants, and har-
bours myriads of insects. The sheep and cattle, when
turned into pastures of this kind, become diseased with
scrofula, hydatids, and consumption ; and *he people eating
the diseased butcher’s meat prqduced from them, must, in
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their turn, become the victims of similar complaints. To
suppose that a person could partake of such meat, and
that no injurious effects should result from it, is contrary
to the laws of nature and common sense! An extensive
cattle salesmun indeed assuretl me, that the poor ‘were not
diseased by feeding on such meat, as he had frequently
sold it to them, and had never observed any bad conse-
quences arising from it.  Unfortunately, this individtal
has ready access to the constituted authorities of the city,
and his opinion is likely to have great weight with them.
Tt is to be lamented, that the view he has been led to take
of the subject is so much at variance with the health of its
suffering inhabitants.

I do not allow my patients to eat diseased butcher’s
meat, nor indeed the fat of any meat; as the oils of
poisonous vegetables are taken into the circulation, and
deposited in the ccllular membranes, and other parts of
the bodics, of the animals feeding upon them. When such
meat is ecaten, it is sure to produce bilious attacks and
indigestion, and especially in weak stomachs. Hence, the
thousands of volumes published, attempting to give a
reason for their prevalence, without any two agreeing as to
their true natures. The Greeks first discovered the scrofula
to be produced from the use of pork, swine being animals
particulatly subject to that disease. A physician of
eminence, and who has been a member of ‘the Royal
College for many years, assured me he had never heard
from any of his medical brethren, nor read in any work,
that sheep werc also diseased with scrofula. He was
therefore greatly surprised when I mentioned the fact to
him, and agreed with me, that people eating the flesh of
any animal, to any extent, that had becn affected with
scrofula or consumption, would certainly contract discases.
Let any one examine}the various opinions and. theories
which have been from time to time advanced on the
subject, and he will at once perceive the reasonableness
of all that I have stated, and the just conclusions which
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may be drawn from the fadts, which I have proved to
demonstration.

I have made a number of inquiries of other butchers,
and they informed ‘me that the statement given on the
authority of Mr. Davis, was not exaggerated ; as they
likewise told me, that one-fifth of the sheep were diseased
With scrofula and consumption, independent of those
afflicted with the flook.

I feel myself greatly obliged to Mr. Davis for the
expence he has put himself to, and the zeal he has mani-
fested, m procuring us a number of sheep to experiment
upon ; and likewise endeavouring to further our object, by
affording us all the information in ‘his power.

It has been asserted by our first medical men, that
scrofula and conaumpflon are incurable diseases, yet I find
no difficulty in curing both; and even cancer, in its
incipient stage. But I do bcheve, that 1 could not have
cured a single case, had I permitted my patients to eat
such meat as is too generally found in the markets.

For the purpose of clearing our fields, and of ensuring
an abundant supply of wholesome food, 1 would divide
the paupers of each parish amongst the land-holders,
which would lighten the burden of the poor-rates; and by
their labour, the land might be brought into a state in
which it would yicld double to what it now produces.

In contlusion, the most grateful return I can make to
the British public for the patronage and kindness I have
received, is to use my utmost endeavours to remove the
causes of their sufferings. .

I remain, dear sir,
Your’s, &c.
To T. Gi1r, Esq. Cuatives WHiTLAW.
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IX—0n Crude or Unburnt Brieks, and on Iactitious
Stone. By M. HassaANFRATZ.

I't is a fact well known, that crude or unburnt bricks were
cxtensively used by the ancierts, as they are found in the
ruins of various towns and edifices, which were erected at
a very remote period of time ; among these may be parti-
cularly mentioned the ruins of Babylon, from which, w2t
a recent period, have been obtained both burnt and un-
burnt bricks, in a state of prescrvation so perfect, as to
exhibit the inscriptions impressed upon them at the time
of their formation.

In Europe, the use of burnt bricks of small dimensions
has been continued ; but crude bricks are rarely employed,
scarcely ever indeed, excepting in the construction of ovens,
furnaces, or firc-places, where they will receive a degree of
baking, which will render them durable.  Crude bricks are
still extensively used in some countries of Asia, and it mnay
be worth while to inquire, why the practice is not more
general, particularly in places where stone and fuel are
scarce ?

Two ‘opinions upon this subject, altogether irreconcil-
able, have each their advocates. Crude bricks, it has been
declared, have but little snlidity, and soon :aoulder ; it has
been on the other hand averred, that they are so durable, as
to be preferable to stone for building. From the details
given by Vitruvius, who flourished in the reigns of Julius
and Augustus Ceasar, it appears that crude bricks of two
kinds were anciently used ; the one made of a mixture of
sand and argillaceous earth, very similar to that we now
employ ; the other a mixture resembling our mortar, being
a composition of lime and sand, or of lime and other sub-
stances, forming a kind of stone. . The first kind required
and received a long desiccation, as they were freauently
large in their dimensions, and if not thoroughly dried
before having been used, they would afterwards have
shrunk, to the injury or destruction of the building.
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Argillaceous bricks, wheh used unburnt, must contain a
much smaller portion of sand than those which are burnt,
as they would otherwise readily absorb moisture, and soon
crumble ; and this' circumstance will account for the great
lengthvof time required tq dry them. The purest natural
clay would probably be the best; and this, if repeatedly
pressed during desiccation, would acquire a degree of
solidity, which would enableit to withstand the vicissitudes
even of variable climates. In hot and dry countries, as in
Arabia, where it seldom rains, crude bricks, of a less firm
texture, may last for ages, with little or no apparent change
in their appearance.

Ancient ordinances are still éxtant, which declare the
dimensions that the bricks ought to have, as well as the
proportionate thickness and elevation of the walls; and
also the length of time during which crude bricks must be
allowed to dry. At Utica this was extended to five years,
a less period not being accounted suflicient to ensure that
perfect stability which should preserve the plaster-work, or
other incrustation with which they were to be covered, from
a liability to be loosened and separated. The bricks in
general use among the Romans were a foot long, 'and half
a foot broad. Two sorts were used by the Greeks, the one
measuring aboyt a foot, and the other about fifteen inches
on every side.  The first were used in private, and the latter
in publie buildings.

In Babylon, and other places, a kind of bitumen was used
as a cement for the bricks ; and this, as it became very hard,
and was impervious to moisture, had a powerful tendency
to protect the crude argillaccous bricks from the influence
of atmospheric changes.

To the second kind of crude bricks, which was made
with mortar, may be given almost every degree of hardness ;
from that of the most fragile, to that of a very hard and
durable kind of stone; according to the goodness of the
lime, and the qualities of the other materials entering into
their composition.
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I'he Romans regulated with great care the preparation
which should be given to mortar hefore it was employed *;
and M. Declafaye has pointed out many mortars proper for
the formation: of these bricks, or faclitious stones ; as, for
cxample, one measure of linte, slacked dry, and three
measures of pounded stone, sifted, to which add the neces-

. . [ ]
sary quantity of water, and work the whole well up toge-
ther; or, secondly, one measure of fine dry sand, free froth
clay, one mcasure of sifted stone-powder, and one of dry
slacked lime, with just water cnongh to make them unite,
and the whole then well worked toacther.  Thirdly, five
parts of rough sicap sand, two parts of frash burnt dry
. - . . . . .

slacked line, with just witer enough to render it adhesive,
but no more.  Fousthly, one measure of dry pulverized
clay, kacaded with cif, cight measures of fizze clegu sand,
or of pubhverised and wiited stone, or of the two combined,
and two wmeesures of receat quick-lime, moisien the cight
measwes of sund o1 sione, uwud work them up like soft
mortar, broise the live fing, zad add 16 therero with a
trowel or pestic, kuead it weil up to rcther, adding water if
necessary to render the whole adherive, but no more than
is requidite for this purpo.c; when pertecily mixed, and
and whilst vet warm {rom the slacking of the lime, add the
clay wlieh was kneededgawith the oil, and beat them till
horouchly mcorporated.  This isortar mus ui
il olily porated. Tl t t be quickly
usely as it will speedily sed, wid become impervious to
moisture.

In Picdmont, faztitiops stoncs are made, which they
el prisms, from the form given to them, which is that of

* In lately temoving the foundations of Bmlegh IHouse, lattetly Fxeter
‘Change, the laboureis fiequently encommtered those of a more uncient struc-
ture, most probably Roman, as the biicke composing them were much smaller
than thoese used in the bualding of But’eigl: House, and were of a red colour.
The mortar also had coarse givins of & wlnte substance incorpmated with it,
as though the gquich-lime used had never been sloched, but only coarsely pow-
dered when forming the wortar,  ‘Ihe consequence was, that it cdt the
labourers infinite time and troublo to break up these foundations with their
pick-axes, as was very fiequently witaessed by the Editor, fiom the windows
of his apartments opposite to them ; and also that they broke up bricks and
mortar in masses mingled together, the mortar and the bricks being both
cqually hard.-—Epiton. .

VOL. . C
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a triangular prism, as they are principally intended for the
projecting angles of walls. They use an excellent aqua-
durant lime, which is slacked in the usual way, and left for
four or five days to complete the process ; it is then placed
in the ctntre of a hollowed I eap of sand, unequal in grains
from the ordinary size, to that of ccarse gravel ; the whole
is then carefully mixed. A triancular trench, of indefinite
length, is prepared in a situation free from the risk of
inundation, the sides of which are cavefully smoothed by
the aid of a trowel and some water. The prism is then
formed by successive beds of the mortar, and pebbles of
uniform size,, equally distributed.  The prisma is then
covered with the earth which had been dus out, to the
thickness of ncarly a foot. The proportions of the ingre-
dients used, are about fourtecn parts of lime in a pasty
state, ninety parts of the unequal grained sand, and twenty
of the pebbles. These prisms commonly lie buiied for
three years, at the end of this time they will hear very
heavy loads, and when let fall upon each other, from a
height of twenty feet, or upwards, they may be chipped at
the corners, but will not be broken.

From the ordinary kind of lime, good small bricks of this
description may undoubtedly be made ; but for factitious
stones of large size, those limes must be used which
solidify quickly ; as the magnesian lime and puzzolana of
Italy, Parker’s Roman cement, and the other hydraulic
limes of England. Moulds of the various forms may be
made, and the artificial stones may be also consolidated,
by beating and pressure, while vet partiaily moist.

Delafaye is of opinion, that to the numerous other
proofs of the ancients having meade large artificial stones
for many of their cdifices, the great Egyptian pyramids
may be added. Thestones which form the facings of these
structures, he unhesitatingly declares to be of this kind.
They have all the same dimensions, and are about thirty
feet long, four broad, and three in height. They have no
connecting cement, and fit so closely, that the blade of a
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knife cannot be inserted {)etwcen them. A fragment,
when sawn or broken, perfectly resembles factitious stones,
being without any binder, such as usnally appears in the
naturally compounded stones. A {ragaent of a similar
stone, which was taken froln the ancient buildings of
Alexandria, contained g picce of brick, which had evi
dently been burnt in the furnace. Thare is no quarry,
within a great distance, from wuich the stones cculd have
been obtained ; and ii s also thought, that their weight,
about 65,000 Ibs. each, is so numense, as to render it
highly improbable that they eovid have been tiawsported,
aund afterwards raised tqa great neicht,

Several other veasons are vigd, tv .ove the correctness
of the opinion, that these, anu eincr large ransses of stone,
are factitions.  Inmore mocern building s, it ise declared
that artificial stone has been vaipleyed ; the pillars of the
church of St. Amend, in Flrndois, and the columns of that
of Vezelai, in Burgundy, are, it is said, ackunowledged to
be of this kind.

We shall not intrciduce the reasoning of those who deny
or controvgrt the opinion of the faclit.ous character of these
stones, as we have now nothing {o do with this controversy ;
our only object heing to slLow that such stones were
probably made by the eancients; end (b cortainly we
have the materials, wnd arc cesnsn tod with the brocesses
by which they may be fommed. Fihese m'-ccrn‘% are va-
rious, and require to be JiTirently treated.  Those which
set slowly, may be congsiicoiva and improved, by beating
and pressure; those wivch sel auickly, like Parker’s
Roman ccment, and some ctlers, must Le allowed to do so
undistuibed.  Some kinds shouid be perinitted to consoli-
date when shut up in a damyp siteation, or covered up in
the ground. Expericnce and obscrvation, in fact, must
determine the best mode of procedure in each pasticular
case.

Note.—We have transcribed this Article from ¢ The
Franklin Journal.” The Edigor, Dr. Thomas P. Jones

E2
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having abstracted 1t chiefly tfom M. Hassenfratz’s paper
on the subject.

X.—Ontthe Progress of Inuventions connected wih Nevi-

R eable Canals.
[]

. ¢Contegeed fram Vol 47, pune 189 )

THERE 1s a great variety in the size of locks, as the canal
is navigated by large or small boats. The sca-lock, near
Inveress, on the Caledonian canal, is 180 feet loug, forty
feet wide, and,twenty feet deep, besides the lift, or differ-
ence of the levels, of eight feet. “The locks o the Derby
canal are ninety feet long, fiftcen feet wide, and eleven feet
deep, ineluding the Lift of eight feet.  These on the Leeds
and Liverpool canai are seventy feetl long;, filteon fect wide,
with nine feet litts.  In puassing a lock, every ascending
boa!, requires a quauntity of water just suflicient to £l the
lock from one level to the other, together with o quantity
equal to the weight of the boat.  DBut o descending boat
expels a quantity of water m the upper caual as it enters
the lock, which t retained by the upper gutcsf, equal to
the weight of the hoat and its lading.  To make a double
passage then, ox for two boats, eqnally loaded, to pass in
opposite directions, it requires w gnantity of water equal to
the arca of the lock, muitiplic] by double the lift.  This
may, perhaps, be taken without anv gieat ervor, o locks of
medium size, at 320 tons. A rgeessary precaution in
fixmny the sites of locks, 35 to aveul placing them too ncar
together, for in such case, the water let out of the upper
lock, on the passage of a boat, will overflow the banks of
the subjacent level, and nct only be lost, bat injure the
wortks.  The locks should be ali of equal height, so that
the wader used at the upper lock, or an equal quantity, may
serve for the passage of the boats through the lower lifts.
A great many contrivances have b-en proposed, cither as
improvemients of the common lock, or a substitute for it.
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If in a lock of the common construction, we consider the
water which is let down from one level to another, in the
light of a force expended to produce a given effect, which is
the elevation or depression of the boat and its load, there
is a loss of the ncting force, tnknown in any other mecha-
nical operation. T hus, fo raise a boat and load, weighing
thirty tons, through cmht feet, it will in general requuc
180 tons of water, {allmg through an equal space.  Buf in
descending boats the clfect is negative, and ithe disparity
Letween thls and the force is yet more =trnking. If, there-
fore, in transfertine hoats from one level to .l:lU‘hC?‘, the
economy of force only vere considered, the inclined plane,
arranged s it is in Fngland, must be very advantageous,
the expenee of force being, in theory, merely the small
quantity required to overcome the fiiction of the machinery,
and the inertiz of the moving mases.

Mr. Tulton, who paid saveh aticutiou to this subjcet

RN “ 1 do ot hesitate Lo prog-

the eaddy pert of his !
nosticate the annihidzion o lock eanads by improved

PV,

seience, i N2 lewnheo ws hwprevanents o maclinery

render the old opparawes wocien " (Pulton ou Camals,
piure 2% YRAY bo‘! precieton, wlieh seems yet very far
from by felER A This oeciderien was then very highly

i Lavorr of the mchacde ! e ws a ~ubstifute, not enly for

locks, bui Var wanedust- has work, published in
London, e 174G, v bas detailed fully his plhas. s
machinery, besides the inclmed plae, wmey b dosciibed
gencral terus, as consieiing of an endluss (-h:.m, runng
over wheels, fixed, one at the top, and cue at the bottom 01'
the plane ; to this chain are to be attached two boats, in
such a m.mnu, that the descendmg  boat assists in
dragaing up the, sseeading one. The small force which
may be neeessary to pass the bouts so uivanged over the
plane, is to be supplied by a vessel of water, descending
through a shaft from the upper canal. The boats are to be
small, and they are to be provided with wheels, to diminish
the friction in passing overgthe planes. Various other
modifications of the inglined plane have been proposed;
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some of which, as has been before observed, are advan-
tageously used in peculiar situations. None of them, how-
ever, arc thought, at the present time, likely to become a
general substltuu, for the lock.

Arothés eontriva wmee, called the balance-lock, cousists in
ﬂ0'1tnm‘ the boul infe a case or vegsel, at the termination
of one canal, undiiioving it verdeally, by machinery, to the
other canal. There are two of these cases suspended over
the smiae pruliies, on an «rie, sotuat they atall tunesbalance
cach other; vod tiat, whethr one or both contain boats ; be-
cause (lm, are 50 execated, that a beat, on Lntelmg,, expels
from the cave @ quintity of water cqual to its own weight,
and the ~ame ¢i ariiy weinrng into the case when the boat
Is paseed cut. Pot oro of the mosi ingenious machines
whicht by Leey imvenind o asoild the loss of water, 1s
deseriod mthe Depeey of Ay, volo I page 81, first
sertes. FEnw paders Leoesmeideced as a modification of
the balapcedochs poovicesly ievented s ostill 1t exhibits

-,

great orloinait'y oud mveLive yowers nits authors. 1t is

nocersary i thie, tapy o ln Linee-locks, that the two
canals iroainate inoine e veateal plane; the end of
the vppa cudd Leing clostd w7 octes at its termination.

Thing: Lonran Gos state, 2 well o jat s sunk at the head

sor canaly of a dopinn somewhst exceeding the dif-

! clevinien Dobueon tle wno levels. This pit is
Al v vater, wd v clest, o buoy, sufficiently
stree ¢ 1o bear a leavyy L. paasure is then made, and
pud ailoat aver the mi. Oa tf:c ton of this chest several
streng posts cie eroried, high ceoogh to 1cach the bottom
cf t’w upper canal. Those ponis support a cradle, which is

open al)\)vo,. and neaily fled with wa 1 , and havmg gutes
at beth ends, througit which the Loat inay, pass in and out.

}
The sneetfic gravity o) the hioy nust be so much less than
that of s Sun'onnding water, as Lo be just eble to support
the load, consisting ¢f the pillars and cradle, which are
fixed to it, together with the canal b at, and u sufficient
quantity of water to keep it afjoat in the eradle. When so
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loaded, it should be just sovered by the water in the pit,
where it can move up and down on the application of a
very small force. To let down a boat from the upper level,
the end of the cradle is fixed by screws to the gateway of
the canal, the gates of which, *as also those of th¢ cradle
at the end next to the boat, are then opened ; the boat,
enters from the canal into the cradle, displacing a quantity
of water just equal to its weight, consequently the burdén
on the buoy is not altered. All the gates are then closed,
and the fastenings, which confined the cradle to the gate-
way, taken off ; when on the application of a triflipg force
to the mass, the buoy desceads to the bottam of the pit,
bringing the beat to the plane of the lower level. ‘The
gates at the end of the cradle are then opened, and the boat
passing out, its place is supplied by water from the lower
canal.

There is yet ancther contrivance (Rep. vol. I1. page 235)
differing conriderably fronr the above, although of the same
class. 1t ix a eaisson, or diving trunk, made so as to be
perfectly tight when ihe gates at its ends are closed. This
floats in a lock between the two canals; the canal heat is
received into it, and it is made to descend through the
waler of the Jock, to the plane of the lower canal ; when
by opeinng the end of tiec c-usson, and cortesponding gates
in the lower past of the wall of the leck, the beat is passed
out. The asceuding motion is obtained by pumping water
out of the caisson, which operation is reversed to obtain a
descent. In this, andsthe preceding invention, the manner
of passiag an ascending boat will be understood, from the
operation of descending, which has been described.

In another, and distinct class of contrivances, it is
proposed to fill the common lock, by elevating water from
a sort of cistern, made near it. To accomplish this, dif-
ferent kinds of plungers are to be used, some of which are
very ingenious, particularly those of Betancourt, Steevens,
Busby, and Bogaerts. In these the plungers are so coun-
terbalaneed, as to be always jn equilibrio with the water
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m the lock, at whatever hewint it may be; consequcntlv
the apphcauml of a very small feree, destroying the equi-
libriwm, produces the rise or fall of the water, as may be
required.

¢
( Tobe continued.)

L]
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NL—Cuthe jutility of the attempls to construct Perpetual
Motions. By Dr. Tuovas P. Joncs, Editor of the
“ Journal of the Franklin Lustitution.”

[ ]

It will not bo expected, by thosg conversant with the in-
quiry, that any thing really new can he oftered on a sub-
jeet which has been o frequently and so ably treated as
the imquiry inte the nrmil'lmv of constructing a machime
which has withw atseli o principle of continued motion.
There 15 something f"tzel.mly fascinating in the pursnit, of
this ol)J(*ct, ws 15 evinced not ouly by the “tt“:.lpix of a hone

of tyros in mechunic, Lut by the percevermg clforts of
somo nr of goas JM <eience, who, although they lave
protessed {uith i thn :.dnut'.etl laws of motion, have yet
proved by their worls that their fith was pot ;')m['(-:t
Wihidst theyr pousthing i the knovn fow oy hich eovern
the madeiw! workl, up(.c. vineh todound the doa of betag
able to covitiurt o porpetw! metion, ! e itiae nnrht nov
be mispent which shasld bo devoterd to an i estication of
the eowses which oneate npan the mind m excitng and
keepine «live the eopeciabin thab sueh @ machme will
some day he disernsied s hut 1l we porsessed the abibty
fully to prosccvin th's nvestigation, it wonld helomy more
to a work devoted to woral, thun to meciineat, philosophy.

Some of our reader, may he ready to \'x(-i.nm, “Dhut we

have always underztood, that all plalosopheis deniced the
possibibity of any such thing.”  We believe that all who
really merit the name of viechanical philosophers, do umte
in such a denial ; but if this he the .act, the corps is but
a small one; for our own olservations, together with the
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numerous facts upon record Which might be called as evi-
dence, go to prove most clearly, that there are but few per-
sons who admit this truth as thev a¢mit an axiom ; there
appears, I general, to exist some mental reservation ; some
apprehension ihat if they detlare the thing impdssible, it
may neveitheless h..ppon, that some lucky wq_}ht may “ hit
upon it,”" and thus ruia “their reputation 3s accurate philo-
sophers ! .

The subject of mechanics 15 one which, of necessity,
OCCUPI(,b a large portion of the attention of mankind; alil
the moving powers which we can command, are galled to
our aid ; but into the n.ct,ﬁuI cunploymment and adaptation,
there cuters much more of practice than of principle. A
great proportion of our mechaues are men of observation,
intelligence, and experiencs ; and many of them have paid
praiseworthy attentien to science.  But their very pursuits
und occupations, although erewtly aided by the scientific
knowledge they have wequiied, surbid then carrying such
investigations to w greal etent. And we ougnt not, there-
fove, to be much a~lonished, 1f somce of them are oceasion-
ally enoaged in this fiaitless pursuit.  To their credit,
howerir, this is vow a rare oceurience, as the observalions
founded uron corecci practice must necessarily lead to the
same oencral resuliy osedocs a correct theory.  The con-
stunt employieent or Bedee of the verlons machines which
we dailly scen in operation, induces almost cve'ry man to
conclude that he knows semethmg of mechanics.  In
many of these machines, the eause of their motion 15 very
obscure; whilst the motien itself is not culy evident, but
so uniform and continuous, as may well lead the ordinary
mind astray, and cause the conclusion that the step from
some of them to an actual perpetual motion, is but a
short one.

There are but few terms in our language which ae less
definitive than the term science; it embraces almost every
department of human knowledge, whether natural, moral,
or physical; and it happgps, nnfortunately, that when
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philosophers and men of science are mentioned, the world
are not very discriminative; and the opinion of the adept
in natural history, qr in chemistry, will carry an undue
weight in subjects to which he has not attended; and of
which, 3lthough he is a nfan of science, he is nearly or
gompletely ignorant. It is in this way certainly, and in
this only, that the votaries of science, and the believers in
a mechanical perpetual motion, have been identified. On
which side were the scientific of Philadelphia arranged,
when Redheffer’s machine was exhibited at Chesnut Hill ?
Those who recollect the period, will fizd no difficulty in
answering the.question. We believe, thet nineteen-twen-
tieths of those who were so esteemed, were either avowed
believers; or, as the politicians would say, upon the fence.
We know, one gentleman who profesced, and was believed,
to be a man of great mechanical knowledge, who delayed
in completing a patent, lest Redhefer’s maehine should be
found to be genuine. We are of opinion, that there is
_scarcely any other subject so familiarly spoken of, and so
little understood, as the principles of mechanics; and no
one, therefore, in which quackery is more certain of success.

Let not our readers expect, that, because we have thus
freely spoken our sentiments, we are about to demonstrate,
that a mechanical perpctual motioris 2n ‘irpossibility ; we
should indeed be willing to tgke any particular machine,
which might be pointed out to us as such, and undertake
to show the fallacy of its claim; but to give a Zeneral ne-
gative demonstration, is a task which we cannot undertake.
It belongs to those who advocate its possikility, to establish
a principle upon which it may be made to act; the general
practice, however, has been to exhibit a complication of
levers, weights, or other powers, which serye to obscure the
action of the individual parts, and to claim, for the whole,
effects {0 which these individual parts, taken alone, have
no power to contribute.

It has been, we think, truly observed, that to produce a
perpetual motion, we must find a body which is, at the
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same time, both heavier a.n(i lighter than itself, and in
which the action and re-action may consequently be un-
equal. This is manifestly a physical, absurdity ; and al-
though many attempts have been made to cheat bodies out
of the properties with which ndture has endowed tl'x'em, yet
no one has had the hardihood to deprive them of their.
essence in a legitimate way. ,

To investigate the laws which obtain in the motion ‘of
bodies, would require a treatise of no small length ; this,
therefore, we cannot attempt ; but, nevertheless, think it
necessary to oifer a few remarks upon some of therg ; and,
particularly, upon the property dcnominated inertia, and
upon momentuni.

The very words which we employ to designate a parti-
cular thing, are frequently permitted to lead us ipto error,
in consequence of our not restricting our terms according
to the nature of the things to which they are applied ; thus
we frequently use the expression, ““the power of inertia ;”
which may lead to the conclusion, that from this property
of matter some power may be Jerived ; although the very
term inertia, is intended to exvpress the simple fact, that
matter is altogether inzciive or powerless. Inertia is a
mere nullity ; and, therefcre, instead of conveying the idea
of power, it is intended % express the entire absence rather
than the existence, of a property. If this be true, inertia
can give us no aid in produciug a perpetual motion ; for,
supposing, for the sake of argument, that gravitation, fric-
tion, and a resisting mgdium, could be placed out of the
question ; as every single dmpu!se which is given to matter
tends to carry it on in a straight line, whatever deflected it
must necessarily abstract from, and eventually stop, its
motion. All our machines must have either a vibratory, or
a curvilinear motion, or they would, from their very struc-
ture, soon elude our grasp ; any impulse which we give to
them, cannot, therefore, be eontinued, in consequence of
the inertia of the matter of which they are composed.
But we must also, and at every moment, encounter friction,
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and a resisting medium, and in consequence of these, our
machine must eventually lose whatever mmpulse we may
have given to it ; for although matter is indifterent both to-
rest and motion, it is not so to impulse, or which is the
same t}?mg, to resistance; hnd whether we abstract from
4ts motion by grains or by ounces, it must eventually ccase.
Upon this it is wnnecessury to dwell, because the fact must
bé admitted on all hands to be as stated. But if inertia,
or the absence of power, cannot give power to a machine,
may we not obtain something from: mowentum ?  Momen-
tum is the quantity of motion, and is compounded of the
quantity of the matter moved, and the velocity with which
it moves. The case we have been considering under the
head of inertia, is a cese of mementum ; as we have sup-
posed a ¢ertain impulse given to matter, which matter has
n consequence acquired motion, and which metion, from
inertia, would b~ continued, were there no counteracting
causes. If'we give a double velocity to our machine, or
mass of matter, as to a wheel, for example, we give a dou-
ble momentum, or, what is the same thing, a double quan-
tity of motion, and it will onlv require a double space of
time, ceoterds pasibies, o exhanst this motion ; we have not,
therefore, adveanced a single step towards perjetaity. It
consequently i not in this way that aid has been songht
from worentum, but in one whieh, althouzh 1t s equally
fallacious; 15 better caleuluied to decerve. We have alrcady
observed, that the momentum of a body is mereased by m-
creasing its velocity, or the spuce through which it passes
in a given time, althongh its quarsitty of matter remains the
same. Suppose we have a horizontal lever, or bar, with
equal weights at cach end of i, A and », supported by a
fulerum between them, and that the fuleru 1s but half the
distance from A at which it stands fromn B ; when allowed
to mowe, 1 will therefore preponderate, and will move with
a velocity which will be double that of 4 ; that is, it will
descend two inches whilst A ascends bu* one; its momen-
tum power, or quantity of mofion, will, therefore, be double.
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If now we could canse the fulérum to change its place, that
is, to bring it as near to B as it was to 4, and back again
alternately, each of the weights would, preponderate in its
turn, and a perpetual vibration would ensue. How an ef-
fect of this kind has been attehpted, will be seen dpon an
examination of some of the plans, to be presented in the,
sequel. ) .

In many instances, the machines have been made %o
complex, as to render an analysis of them somewhat diffi-
cult, even to well informed observers; this complexity,
however, instead of promoting the desired end, oply ren-
ders a larger portion of foreign aid necessary to produce
and continue the motion.

Numecrous inipositions have been practised by individuals
who have pretended that they had made self-moying ma-
chines.  When deceptions of this sort have been practised,
the charlatans have, of course, endcavoured to perpetuate
the concealment of their mode of procedure. Most of our
readers remember well the case already mentioned, of Red-
hefler’s perpetual motion, as 1t was called ; the question
has been frequently asked of us, whether the mode in
which ie made his machine act, has ever heen discovered !
We believe it has not ; but we could construct a machine,
as did Mr. Lukens, in external appearance and motion like
his ; although we still could not aver that our mode of
communicating motion would be the same with Bis, as we
have conceived of more than onc mode, and he, probably,
had devised another. Jt was easy to show that it did not
move from any of the causes assigned by him, or which
were visible on its exterior. )

Numerous as have been the contrivances to effect a per-
petual motion, but few of them are placed upon record ; a
circumstance which is by no means surprising, as they
have always ended in disappointing the hopes of their pro-
jectors. Those who pretend to have succeeded, have not
informed us how we may do so, and are therefore not en-
titled to the slightest portiongof credit.  Almost the only
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machine of the kind which has obtained any celebrity, is
the wheel of Orffyreus, of which an account was published
by the celebrated phllowpher S’ Gravesande, in the year
1774. This machine was in the form of a large circular
wheel ot drum, twelve feet ix diameter, and fourteen inches
in depth ; the whole was very light, being formed of bars
of pine-wood, the intervals uetween which were closed, by
being covered with waxed cloth, which served to conceal
the interior parts. An iron axis upon which the wheel
turned, rested upon two supports. On giving to this wheel
a sllght impulse, in either direction, its motion was gradu-
ally accelerated until, in a few rcvolutlons, it acquired a
velocity of twenty-ﬁve or twenty-siX turns in a minute. It
was placed in a room, in a palace of the landgrave of Hesse,
the door being locked, and sealed with the landgrave’s seal;
and, for two months, it continued its rapid revolutions; at
the end of which time it was stopped, to prevent the wear
of the materials. S’ Gravesande was an eye-witness of the
whole operation, and made a critical examination of the
external parts, which resulted in a conviction in his own
mind, that there was no communication with the adjoining
apartments. Orffyreus pretended to be so incensed'at the
curiosity of S’ Gravesande, that he broke the machine in
pieces, and wrote upon the wall, that it was the impertinent
curiosity of the professor which induced him to take this
step. The prince of Hesse, who had seen the interior of
the wheel, declared that after it had been in motion for a
considerable space of time, thcre was no appearance of
change in its parts; that there wgre no picces which indi-
cated fraud or deception, and that its construction was very
simple. Orffyreus could never be persuaded to construct
another.

This is all the information which we possess respecting
this cglebrated wheel, and it appears useless to offer any
conjecture respecting the manner in which it was moved.
It is highly probable, however, that the time had arrived,
when it suited Orffyreus to df.:stroy it, to prevent detection,
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and preserve his secret. WHen Redheffer had exhibited
his machine for as great a length of time as he deemed it
safe to do, he had it packed up for the purpose of sending
it to Europe, in the care of two gentlemen, with whom he
had formed a connexion, andswho were confident’that it
was a self-moving machine. The war then existing pre-,
vented its being shipped ; the principal of the two gentle-
men alluded to, opened the case, and put the machine to-
gether, without the knowledge of Mr. Redheffer; when
lo, he found, to his utte: astonishment, that the principle
of motion had become extinct ; and that the causes which
had appeared to him sufﬁcmnt to give it action, had, in
reality, nothing to do with it! Mr. Redheffer was also so
incensed at the ¢ impertinent curiosity” of the gentleman
who dared to open it before its arrival in Europe, that he
refused to have any thing further to do with it.  We ap-
prehend that there is a considerable degree of similarity
between these two cases.

( To be continued )

———

XII.—On Mr. CuarLEs WHEATSTONE’s new Musical
Instrument, the Symphonion.
?

Tris instrument, which, in the size of an ordinary snufl-
box, comprizes musical tones extending even to the compass
of three octaves, with additional semi-tones; is played
upon with keys, arranged in an entirely novel manner,
so as either to produce single notes, thirds, fifths, or other
chords, at pleasure. It is undoubtedly the most portable
wind musical instrument ever invented, which is capable of
being played upon by the fingers of a performer.

In the portable musical boxes, the springs are acted upon
by machinery, but so as to produce a few set tunes ofly.
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LIST OF PATENTS FFOR NEW INVENTIONS,
Which have passed the Great Seal since November 26,1829.

To Francis Westby, of Leicester, in the ;ounty of Leicester,
cutler; for certaiy improved appm-atu's, to be used for the purpose
of ‘whetting or sharpening the edges of the blades of razors, pen-
knives, or other cutting instruments ~ Dated November, 26, 1829,

—To be specified in two months.

To Jo;m Marshall, of Southan1pton-§t1'ecf, Strand, in the cohunty
of Middlesex, tea dealer; for a method of prepating or making an
extract from cocoa, which he denominates Marshall’s extract of
cocoa. Dated December 10, 1829,—In two months.

To Benjamin Goulson, of Pendleton, ncar Manchester, in the
county of Lancaster, surgeon; for certain improvements in the
manufacturing of farina and sugar, fromn vegcetable productions,

Dated December 14, 1829.—In six months.

.
To Charles Derosne, of Leicester-square, in the county of
Middlesex, gentleman ; who in conscquence of a communication
made to him by a certain forcigner 1'csi:ling abroad, and inventions
by himself#is in possession of an invention, for certain improve-
ments in extracting sugar or syrups from canc juice, and other
substances containing sugar, and in refning sugar and syrups.
Dated December 14, 1829.—In two months
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XI1I.—Additional Particulars on viewing the Circulation
of the Sap in the Chara Translucens. ,By TroMAs
CARPENTER, Esq. With Remarks. By the Eprror.

WITH FIGURES.

DEAR SIR, London, January 1, 1830,

I was so highly gratified with seeing the circulation of the
sap in the stem of the chara translucens, under your ex-
cellent Varley’s single microscope, last evening, that I was
induced, this morning, to try what effect I could produce
with the small portion of the plant you gave me, under my
compound microscope.

Having cut off one of the joints, which was the farthest
from the root, I scraped off the green bark very carefully,
until T had rendered it transparent. I then placed it
within some water in a watch glass; in this stave, I had
the pleasure of seeing the circulation in a very distinct
manner (but not equal to the view under your Varley’s
microscope), the globules proceeding down one side of the
stem, and going up on the other side, resembling very
much in appearance the slow circulation of the blood,
which we have frequently seen in some of the smaller
aquatic insects.

Your microscopic readers will now have an opportunity
of witnessing this very interesting fact, as almost any
well constructed compound microsecope will produce the
effect.

VoL r
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I imagine that if the othef species of chara, as well as
numerous other aquatic plants, were to be treated in the
manner in which I have prepared the chara translucens,
that the circulation of their sap might also be seen in sc-
veral of*them. ¢
. When you are viewing this plant again, I would recom-
mend you also to examine the Various animalculi which
attach themselves to it. I observed several which were
quite new to me, and some of which were of most singular
forms. One, in particular, attracted my notice; it was an
elegant lively lLittle creature, furnished with a membrane,
which 1t occgsionally threw up, after the manner of the
nautilus, and which seemed to asSist it in its motions in
the fluid ; and when in that state, it very much resembled
that marine animal in miniature ; should you observe it,
perhaps you will favour your readers with a figure of it.

I remain, dear sir,
Your obliged friend,
ToT. Grx, Esq. Tnomas CARPENTER.

Remarks. By the EpiToR.

It is very true, that, knowing the circulation of ‘the sap
to exist in the chara translucens, it may be traced under
the compound microscope, as the Editor has done in one
made by the late celebrated George Adams, in his posses-
sion; but he certainly would never have been enabled to
have discovered it by that instrument.

Since his communication in lag month’s number, the
Editor has found that the two portions of the chara which
he had separated from the plant, and prepared for viewing
by the microscope in the manner there described, retained
their power of circulating the sap for at least fourteen days
after such separation. This is indeed a most surprising
fact, and what could not have been expected, as the plant
itself bad then been gathered at least six weeks; and,
indeed, the remainder of it has now lost its power of cir-
culation from decomposition. Mr. Gray informs the Edi-
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tor, that the plant is yet to be found, it growing in spring
water, three feet in depth, and below the reach of frosts.
It is, however, a valuable discovery, that the prepared
parts of it, when kept under water, will retain their circu-
lating power so long.

The two portions thus sgparated, are each not more than
three quarters of an inch in length, and about the tenth
part of an inch only in thickness. In plate II. fig. 1 re-
presents one of these portions, as being surrounded with a
little water, when placed upon a slip of glass, and ready
for examination under the microscope. fig. 2 is a anagni-
fied view of part of the exterior of it, which is irregularly
granulated. And fig. 3 represents the interior of the sap-
vessels, as they appear when the sap is scen flowing
through them, by altering the focus a little, when the outer
granulations disappear, and the inner parts of the vessels
appear 1o be finely ribbed and granulated.

It may be remarked, that the Editor divided the last
specimen of the ckara which Mr. Gray furnished him with,
into two portions, one of which he placed in a Wedgewood’s
mortar, and only just covered it with water; and the other
in a tall glabs jar, four inches deep in water. The first
continued alive; but the other soon became black, and,
was quickly decomposed s

XIV.—On the Microscope. By Tnomas CARPENTER,
Esq. With Remarks end Additions. By the EpiTor.

WITH FIGURES.
( Continued from page 8.)

DEAR SIR, London, January 10, 1830.
AccorDING to the promise I made in my last letter, I
now send a variety of objects for your microscope, which I
trust, on examination, you will find interesting.

I have before observed, that the farina of various plants

F2
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affords abundant employme:nt for the microscope; the
whole of those I now send may be viewed either as trans-
parent or opaque objects; the latter method, however,
«prefer, under high magnifying powers, inasmuch as the
fine coldurs are preserved, 4s well as the shape and cha-
.tacters in each species.

Mr. Needham has pomted outa very mterestmg method
of-viewing the expansion and bursting of the various glo-
bules of farina, by placing a few of them within a drop of
water, on the stage of the microscope; and when at its
proper focus, by attentively observing, they will be seen to
burst, and discharge an apparently dark fluid, but which
is in fact composed of numerous minute globules, that tend
to the fertilization of the seed contained within the plant.
For much interesting information on the farina, I beg to
refer you to Stillingfleet’s preface, page xxx., and also to
page 58 ; also to Derham’s ‘ Physico Theology,” vol. 1.
page 383; and for the experiments made by Needham,
see his work on the subject, page 60.

Among the various kinds of farina I have sent, you will
find some from the sunflower, the hollyoak, the marvel of
Peru, the blue bell, garden flag, strawberry, orangé flower,
arbutus, moth flower, garden mallow, convolvulus, palm
tree, tulip, Canterbury bell, tyger lilly, white lilly, Guernsey
lilly, salvia coccinia, scarlet fuschia, major convolvulus,
and larkspur. These are all placed between slips of glass,
and among them will be found some which I have tried
Mr. Needham’s experiments upon. and succeeded in pro-
ducing the effects above described, which you will perceive
are still very visible, on your examining the same under
your microscope.

With these you will also receive three cast skins from
spiders, on which you will observe curious hairs, some of
thema of a herring-bone shape ; other hairs branching out
from them. A few fine scales, taken from the head of a
lepisma, are also in the sliders containing the cast skins of
the spiders. I likewise send you some hairs, placed be-
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tween glass slips, which came off different species of the
rat, mouse, and bat, from those mentioned in my last letter.
And between one of these glasses, yowwill find a very deli-
cate and beautiful wing, taken from a cynips, with a small
portion of its abdomen, in which will be seen numerous
minute blood vessels ; and,in the same glasses there are two*
scales taken from a young chameleon, possessing curious
characters. There are also, between other slips of glass,
some exquisitely formed crystals, from the salt of amber ;
the configurations in these you will find highly interesting,
and they would form an elegant object under the solar
microscope. R .

You are no doubt aware, that the carwig is possessed of
wings, which are both large and elegant; and that even
one of them, when extended, will nearly cover the whole
insect. The elytra or wing cases are short, and extend
only partially down the body. The wings are concealed
beneath these, they are somewhat of an oval shape, and,
when extended, are nine or ten times as large as the elytra.
I herewith send you a specimen in the pupa state, in which
you will observe the rudiments of the wings and wing-
cases ; and likewise another in the perfect state, with the
wings fully expanded, as they are when the insect is in the
act of flying; also a single wing, placed between talc
sliders. There is a great degree of elegance displayed in
the manner in which the insect folds the wings beneath the
elytra. They are first closed up lengthways from a centre,
close to the body, like a fan; and afterwards refulded
across, in two different places; one about the middle of
the membrane, and the other at the centre, from whence
the first folds proceeded. By this means, the wing is re-
duced into a small compass, proportioned to the size of the
elytra, under which it is to lie.

It is a circumstance extremely singular, that, ®nlike-
those of most others of the insect tribes, the eggs of the
carwig are hatched, and the young ones fostered by the
parent. In the beginning ofythe month of June, M. De
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Geer found under a stone, a female earwig, accompanied
by many little insects, which evidently appeared to be her
own young. They remained close to her, and often placed

* themselves under her body, as chickens do under a hen.
He plaged the whole in a béx of fresh earth; they did not

-enter the earth, but it was pleasing to observe how they
thrust themselves under the body, and between the legs, of
te mother, who remained very quiet, and suffered them
to continue there sometimes for an hour or two together.
To.feed them, this gentleman gave them a piece of a very
ripe apple; in an instant, the old one ran upon it, and eat
it with a good appetite ; the young ones also seemed to eat
a little, but apparently with much less relish. On the
eighth of June, he remarked that the young earwigs had
changed, their skins ; and he also found the sloughs that
they had quitted. This casting of their skins produced
only a slight change in their figure, yet it evidently brought
them nearer in shape to the perfect inscct.

At another time, about the beginning of April, he also
found a female earwig under some stones, placed over a
heap of eggs, and of which she took all the care imaginable,
without cver forsaking them, He took both the' female
and her eggs, and placed her in a box half filled with fresh
earth, and disposed the eggs up and down in it. She,
however, soon removed them, onc after another, carrying
them between her jaws ; and, at the end of a few days, he
saw that she had collected them all into one place, upon
the surface of the earth, and remained constantly upon the
heap, without quitting it for a moment, so that she seemed
truly to sit for the purpose of hatching her eggs. The
young were produced about the thirteenth of May; in
figure they were similar to those before mentioned ; but at
the birth they were all white, except towards the tail, where
a yellew matter was observable through the skin; and the
eyes and jaws were reddish. He kept them in the box
with their mother, feeding them from time to time with
pieces of apple, and saw them grow every day, and cast
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their skins more than once.” The mother at length died,
and her progeny devoured nearly the whole of her body.
The little ones that died also undegwent the same treat-
ment. M. De Geer, however, conjectures that this only.
took place from the want of other food, as he had néglected
to supply them regularly with nutriment. On the twenty-
third of July, only one remained alive; it was full grown,
and then in the pupa state. ’

This insect, though in its nature extremely harmless (ex-
cept, indeed, to the fruit and vegetables in our gardens),
has ‘unaccountably fallen a victim to human cruglty and
caprice, originating from the mistaken ides, that it intro-
duces itself into the ear, and from thence penetratmg to
the brain, occasions death. We cannot help expressing a
wish that persons who entertain such erroneous ideas,
would be convinced that the wax and the membranes of
the ear arc a sufficient defence against all its pretended
attacks upon this organ. It lives indeed among flawers,
and frequently destroys them; and when fruit has been
wounded by flies, the earwigs also generally come in for a
share. In the night, they may be often seen in amazing
numbers upon lettuces, and other esculent vegetables,
committing those depredations that are often ascribed to
the ravages of snails or,slugs.

We are indebted to many eminent naturalists for the
singular discoveries which, by their researches, they have
made in the works of creation. Many of them have de-
voted the beat part of ,their lives to watching the economy
of insccts; and by such means, have been enabled to
hand down to posterity many curious and wonderful in-
stinctive faculties, evinced in these despised creatures, to-
wards the protection and preservation of their offspring.
Huber, in order to give an accurate account of the habits
and manners of ants, formed an ant’s nest in his room, and
prevented their leaving it, by making a trench around the
nest, and filling it with water ; he also fed them until they
became domesticated, after which, they were permitted to
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go where they plcased, and to'forage for themselves. They
soon became attached to their nest. By these methods,
he had an opportunity of examining the internal construc-
tion of the nest at his leisure, and by comparing therewith
the nests made by others in at wild state, he was enabled to
write with accuracy upon the sub_]ect He also fitted up a
place in which he , kept insects of various species, and stored
it with plants and food, proper for their sustenance; by
which means he was enabled to watch and note down the
various changes they underwent from the egg until they
arrived at their perfect state. Of many of the changes
stated Dy him and other naturalists, I have had frequent
opportunities of ascertaining the correctness. A great part
of my time, while I resided in the country, I spent with
much pleasure to myself, in observing the habits of theso
very interésting creatures ; and, instead of finding the time
to hang heavy on my hands, I have always found a plea-
sure in examining the cabinet of nature contained within a
garden or field; and very frequently, when I have been
contemplating the beauties which some of the insect tribes
possess, I could almost have imagined them to have said,
“It is God who hath wmade us; then give the glory unto
our Creator.”

A friend once asked me how it was possible that I could
spend evening after evening shut up within doors in the
winter ? e himself, he said, should be moped to death,
for want of employment. My reply was, 1 have such nu-
merous resources within myself, thaj the longest winter’s
evening, or even an hundred such, would never hang heavy
on my hands, as I possessed many books of entertainment
as well as of information ;.that I also occasionally tried
experiments in optics ; but that my chief resource was in
contemplating the works of Nature, under the microscope ;
by the,use of which instrument, I had the pleasure of
looking, as it were, into an invisible world.

To state one instance only, out of many, appertaining to
the use of the microscope, I h'%d only, on my return from a
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walk or a ride, to bring hom.e a bottle filled with water
from a pond, and I should find ample employment for a
long evening, in the examination of a, few only of the nu-
merous species of animals contained in it. In some, I
should see such complicated rhachinery displayed in their
formation, as to excite both delight and astonishment. In
others, such curious and singular forms, that were I to at-
tempt to describe them, it would appear like the imaginings
of a disordered fancy ! In many, the motions of their in-
testines, the pulsations of the heart, the circulation of the
blood, and their methods of seizing and devouring their
prey, were all distinctly seen ; and yet many of these were
scarcely visible to the naked cye; others were even many
thousand times less than a grain of sand! And still each
created being had its wants provided for, and all had some
important duty to perform in the great scale of creation.
And whilst I was thus contemplating these wonders, my
mind was lifted up to their Creator and mine, with feelings
of gratitude for his goodness, in the protection he had af-
forded to me throughout the day, and the pleasure he had
permitted me to enjoy in viewing these his minute yet
wondrous works !

The exquisite beauty with which the wing-cases of se-
veral of the beetle tribe of insects is adorned, surpasses any
description that I can give. Mr. Kiiby, in the introduc-
tory letter to his valuable work on Entomology, thus ob-
serves: “ Insects, indeed, appear to have been Nature’s
favourite productions, in which to manifest her power and
skill ; she has combined and concentrated almost all that
is either beautiful and graceful, interesting and alluring, or
curious and singular, in every other class and order of her
children. To these, her valued miniatures, she has given
the most delicate touch, and highest finish of her pencil.
Numbers she has armed with glittering mail, which reflects
a lustre like that of burnished metals ; in others, she lights
up the dazzling radiance of polished gems. Some she has
decked with what looks like Jiquid drops or plates of gold
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and silver, or with scales which mimic the colour, and emit
the rays, of the same precious metals. Some exhibit a
rude exterior, like stones in their natural state; while
others represent their smooth and shining faces, after they
have been submitted to the'tool of the polisher. Others,

. agam, like so many pigmy Atlasses, bearmg on their backs

a microcosm, by the rugged and various elevations and de-
pressions of thelr tubelculated crust, present to the eye of
the beholder no unapt imitation of the unequal surface of
the earth ; now horrid with misshapen rocks, ridges, and
precipices ; now swelling into hills and mountains, and now
smkmg into valleys, glens, and caves; while not a few are
covered with branchmo spines, “hlch fancy may form into
a forest of trees.” < T o follow the insects that frequent a
garden from their first to their last state, and to trace all
their proceedings, would supply an interesting amusement
for a long life, and, at its close, would still leave much to
be done by our successors ; for where we know thoroughly
the history of one insect, there are hundreds concerning
which we bhave ascertained little besides the bare fact of
their existence.”

In order 1o illustrate some of the foregoing remarks, 1
have sent for your examination, detached portions from the

-wing-cases of various species of puprestis, curenlio, can-

tharis, carabus, cicendela, chrysomela, and lytta, together
with sevé@ral specimens of wings from lepidopterous insects.
Among the former, you will find two species of the genus
thanatophilus. 'The undersides of the wing-cascs of these
insects are very curiously marked, and possess fine colours.
There is also a small insect, the stenus bigutiatus, which,
on examination, you will find granulated in a very singular
manner. And in some species of the genus chrysis you
will find much to admire, both in their colours and in their
markings. I have likewise sent you the wing-cases and
other parts of the coat of a curculio imperialis. The exqui-
site colours reflected from the scales which adorn the exte-
rior of this insect, are so viyid, that I have been informed
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by persons whoe have seen them in a living state, in the
Brazils, that, when the sun is shining upon them, they are
so glaringly brilliant, that it dazzleg their eyes to look
on them! Accompanied with these, I likewise send a»
small piece, cut from the wing’ of a foreign butterﬂy’, which
is covered with minute brown scales, and is also stud-,
ded over with minute grcen ones, elegantly embossed, and
so interspersed, as to appear like brilliant stars in the firma-
ment. Last summer, I placed a few blood-worms (as they
are termed by anglers, but which are, in fact, the larva of a
species of gnat) in a glass vessel, together with a small
quantity of moss and water, in order to breed the perfect
insect. Several of these larva underwent their change into
the pupa state ; and, from some of these, I obtained fine
specimens of the gnat, chironomus plumosus. 1 dissected
the proboscis of one of these insects, and found within it
several instruments for piercing and sucking the blood.
These I have displayed, placed between two slips of glass ;
they are exceedingly slender, and _very finely pointed and
serrated. There are also betwcen the same glasses, several
minute scales, which came off the proboscis and the
antennze, and are interesting test objects.

In contemplating the power and greatness of the Deity,
as manifested in these minute specks, I have often been led
to dwell upon the pious words of one of our most inspired
poets, Milton.

‘¢ These are Thy glorious works, Parent of good,
Almighty ! Thige this universal fiame,

Thus wondrous fair ; Thyself how wondrous then '
Unspeakable, who »itt’st above these heav’ns,
To us invisible, or dimly scen

In these Thy lowest works; yet these declare
Thy goodness beyond thoug,ht, and pow'r divine.”

I am, dear sir,
Your’s, very sincerely,
To T. Grrv, Esq. TuomAs CARPENTER.
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Remarks and Additions. By the Epitor.

In plate II., fig. 4,is a magnified view of one of the glo-
‘bules of the farina of the marvel of Peru, which is of
a spherlcal form, and is marked with circular spots, thinly
Jdnterspérsed over its surface, and which surface is also
roughened. ‘

Fig. 5 represents two of the nearly square, and curiously
marked portions of the farina of the arbutus, or strawberry
tree, highly magnified.

Fig. 6 a highly magnified view of one of the oval por-
tions of farina, of the tyger lilly, and which is beautifully
reticulated all over its surface.

Fig. 7 a highly magnified view of one of the globules of
the farina of the salvia coccinia, or scarlet sage, surrounded
with its zones or belts; and as described in vol. IV. page
199, when exhibited to us by Mr. Lister, under his Mr.
William Tulley’s excellent achromatic microscope. Mr.
Lister furnished this beautiful object, as well as the trian-
gular farina of the fuschia coccinia, or scarlet fuschia,
highly magnified views of which are given in fig. 8, to Mr.
T. Carpenter; as likewise other curious portions of the
farina of various plants, selected by him, aud mounted
between glass slips, as transparegt objects for the mi-
croscope. The portions of triangular farina of the fuschia
coccinia, ‘are connected together by exceedingly slender
filaments, a circumstance which the Editor has also ob-
served in other kinds of farina. .

Fig. 9 is a magnified view of ore of the compound hairs
on the exuvia of a spider, which Mr. T. Carpenter terms
herring-bone shaped.  Fig. 10, a single hair, winch is
jagged all over like a rasp, and as shown in fig. 11, which
is a still more highly magnified view of a part of it;
this ewrious formation was also first pointed out to the
Editor’s notice by Mr. Lister, and as is mentioned in vol.
1V., page 199.

Fig. 12 is a highly magnifigd view of part of a hair of a
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rat, which, besides the dark coloured spots proceeding from
each side towards the centre of it, hasa sort of pith, of a
vescicular structure in the middle of it,

Figs. 13 to 21, exhibit highly magnified views of various -
hairs cut from different parts of the skin of a mouse,by Mr.
T. Carpenter, and mounted between glass slips, as transpa-,
rent objects for his mlcroscope These exhibit a singu-
lar proof of the vagaries of Nature, in the structure sof
these her minute works. In fig. 13, a hair is seen as
being alternately striped across and spotted. Fig. 14 is
another and narrower hair, marked with bars all across it.
Fig. 15, a broader one, marked with two rows of spots pro-
ceedmg from the edges towards the centre of it, but
not meeting each other. Fig. 16 is another hair, having
rows of three spots each, e‘ctending across it. Fig. 17,
a hair with a row of dark spots on each side of it, and two
vescicles between them. Fig. 18, a hair with two plain
bands running along its edges one on each side, and barred
across between them. Fig. 19 has a very singular struc-
ture, resembling a kind of plait.  Fig. 20 has deeply ser-
rated edges, and a vescicular kind of pith along the middle
of it. 'And fig. 21 is a hair, which, besides being barred
across, has its edges serrated, in a manner approaching in
resemblance to that of the hair of a bat.

Fig. 22 is a highly magnified view of the hair of a bat,
which has been thought to be formed in a screw-like man-
ner; but fig. 23, which is another of these hairs, likewise
shown as highly magnjﬁed does not appear to justify that
supposition.

Fig. 24 represents several highly magnified scales, which
adorn a foreign curculio ; thesc have an opalline appearance
when viewed as opaque objects, and they are also curiously
furrowed like shells. Two stout white hairs are also
shown, which accompanied the scales.

Fig. 25 is a highly magnified view of one of the bnlhant
though minute green scales or feathers, which are thinly in-
teispersed amongst numerous, brown ones, with which the
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wing of a foreign butterfly in Mr. T. Carpenter’s possession
is covered.
Fig. 26 is part of the curious antenna of a moth, in the
.same gentleman S possession.
( To be continued. )

—

XY.—On a new variety of Borax, for the use of Jew-
eller’s, &c. *.

Tue artisan, for whose benefit we professedly write, fre-
quently complains that we use the terms employed by
the scientific chemist, and do not call things by their com-
mon names; and perhaps our present “Tabour may be
thought liable to the same objection. ~ We think that itis
a su{ﬁcieqt answer to this complaint, to say, that bodies
are known to the chemist in forms and states, in which
they have no common name, and there is, therefore, no
choice left, but to mention them by the only names which
have been given to them, or to leave them unnoticed. In
the present instance, as in numerous others, whilst we in-
troduce terms, unknown to the generality of our artisans,
we furnish him with the means of preparing that which may
be useful to him ; although we may not instruct him as re-
gards the play of affinities, and the combination of the
atoms which constitute this new substance.

Jewellets, and other fine workers in metal, prepare their
borax for soldering with, by rubbing it upon a picce of flat
stone, generally a slate, scored acress, both ways, so as
to form a sort of teeth, which assist in reducing the borax
into very fine particles, when it is rubbed upon them with a
few drops of water. Now, the ordinary borax is apt to
crumble at the edges of the lumps or crystals, in this opera-
tion, and small fragments of it thus become mixed with the
finer parts, producing not merely inconvenience, but some-
times causing the metal to melt in considerable portions, to

* Abstracted from a Memoir in the Annates D¢ Chimie. By the Editor of
the Franklin Journal. ¢
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the great loss of the workman *. Borax in the new form
is entirely free from this defect, for, whilst it is not too hard
to rub freely upon the stone, it is yet sufficiently solid and
tenacious to prevent the crumbling away, so much com-
plained of. ' '

This new species of borax, differs chemically from the
ordinary kind, in the watet of crystallization which it con-
tains, this being precisely one-half the usual quantity.
This difference in its chemical constitution, is accompanied
by corresponding differences in its other properties. In-
stead of crystallizing in the form of a prism, of four or six
sides, it assumes that of a octahedron. Its density s very
much increased, and there is a similar augmentation in its
hardness. The common or prismatic borax splits into
pieces when exposed to a temperature of 120 degrees; but
the octahedral remains solid, when thus exposed. Common
borax retains its transparency in a moist atmosphere, and
when immered in water, in a dry air, it becomes opaque,
in consequence of its efflorescing on its surface. The new
kind, on the contrary, becomes opaque when aflected
by moisture, but remains transparent in a dry situation.
To the chemist, the cause of these differences needs no
explanation.

The following is the mode of obtaining the octahedral bo-
rate of soda, practised by M. Payen.  Borax is dissolved
in water at the boiling point, the quantity dissolved should
be such, as to give to the boiling hot liquid, a density
of thirty degrees of the hydrometer of Beaume, which is
equal to a specific gravity of 1.26.  This will probably re-
quire seven or eight parts of water, to one of borax; this,
however, is a mere guess, as we have not made any certain

* If borax be gently heated, so that the crucible be only red-hot, it fuses
in its own water of crystallization, and bubbles up into & white frothy mass,
exceedingly friable, and which may be rubbed to a fine powder with the
greatest ease, even between the fingers ; in this state, it is preferable % that
rubbed in the above manner, as it will not rise up in blisters, as usual. The
Editor has lately been informed, that the watch case manufacturersrub a little
sandiver or glass-gall up with their borax, in order to lessen its tendency to rise
up in blisters, and which defect causes it to displace the small particles of sol-
der. TnrroR of the Technologicul Repogjtoru,
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oo I . .
experiments or calculations on #e subject. The solution
is then allowed to cool quietly and slowly ; when it has de-
scended to nearly 170°, it will begin to deposit the octahe-
dral crystals, and will continue to do so, until it arrives at
130°* At this point the uacrystallized liquid, or mother-
water; must be poured off. If this be not done, the whole
operation will fail, as the octahedral crystals will become
ooated and united by borax in the ordinary state, which is
deposited as the liquid descends to a lower temperature.

The precess of M. Buran differs somewhat from the
foregoing, and is calculated only for operations in the large
way. His solution is made rather more concentrated, being
equal to 32° of Beaume's hydrometer, or about 1.28 sp. g.
He then covers the boiler, so as to cause the solution
to cool as slowly as possible. If operating upon 1000 Ibs.
of boraz, it is allowed to remain six days, when it is opened,
the liquid drawn off, and the mass of borax taken out.
The crust which was last deposited, is of the prismatic
kind, this is detached by means of a hatchet, from the
dense deposit of octahedral borax.

The new kind of borax is intrinsically of much greater
value than the ordinary kind, leaving its utility in"the arts
out of the question. This will be readily understood,
when it is known that the water of crystallization in
the latter, amounts to nearly 50 per cent.; whilst the former
containg but half this quantity. Under the same weight,
therefore, we are presented with a much larger quantity
of borax.

_In laying the two processes before our readers, we have,
in the first place, offered to the jeweller, the information
necessary to cnable him to operate upon a small quan-
tity, for his own use; and by the second process, the ma-
nufacturer may supply the market with an article, which
will always be preferred, where its superiority is known.
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XVI.—An important Error in the History of Barker's
Mill, corrected by a Correspondent to the Franklin
Journal. ‘ ’
SIR, Newtown, Massachusets, U. S. September, 1828.

BeiNG a constant reader of your Journal; I met, in your
number for July last, with the description and history of the
mill, called Dr. Barker’s. About threc years ago, my atfen-
tion was called to the subject, by the account given of that
machine, in Nicholson’s Operative Mechanic ; and being at
that time abont erecting a mill, for the purpose~of pul-
verizing drugs, and performing other chemical manipu-
lations, I had thoughts of trying Dr. Barker’s. I consulted
different books, in hopes of finding more facts relating
to its use in practice; at length I found Dr. Desagulier’s
Course of Lectures on Experimental Philosophy, in the
library of Havard College, and which is the work to which
Nicholson and others give the credit of affording the first
account of this mill ; and saw, to my great surprise, that the
history given of it there, is entirely incorrect, of which you
can satisfy yourself, by“referring to Desagulier’s work, vol.
L., page 453, third edition. He states, indeed, that ¢ now,
by Dr. Barker’'s improvement, the waste water only,
from Sir George’s ponds, keeps the mill constantly at
work ;”” but the fact is, that the improvement was not
the mtroductlon of the mill, commonly called Dr. Barker’s,
but merely the Breast-mill, with the buckets running in
a circular trough, contiguous to the periphery of the loaded
quadrant of the wheel. * I now quote Dr. Desagulier,
omitting only the references to the engraving, ¢ This
wheel is nineteen feet in diameter, with twelve arms, and
twenty-four ladle-boards, and is so contrived, that the ladle-
boards reccive their water a little above the horizontal dia-
meter of the wheel, and do not part with it, till they &ome
to the lowest part of the wheel under the centre, where the
water would not only be ineffectual, but hurtful to the mo-

tion. The contrivance to effect this, is as follows ; there is

VOL. [J. G
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a circular channel, reaching from the level of the wheel’s
centre, quite to the under part, exactly square within ; that
is, the section made’ through this channel, by a plane
passing,through the wheel’s centre, is every where a square,
of eighteen inches the side. “ The ladle-boards being eigh-
ieen inches long, and eighteen inches broad, just pass down
this channel without touching, and scarcely lose any water
at all (the little that slips by the first ladle-board, gomg to
the second), in going round a quarter of the wheel,”

It is by no means strange, that a Breast-mill of considerable
diameter, and adapted to make the most of the water,
without wasting any, should have been of such signal ser-
vice to Sir George Saville’s ponds.

The true history of the machine, that now goes by Dr.
Barker’s cname, may be found in the 459th page of the
same volume, Dr. Desagulier says, that *“ where there is a
fall of water not sufficient to turn even an over-shot mill,
supposing this fall to be of sixteen, twenty, or thirty feet,
it is possible to make it turn a new invented mill, the most
simple that was ever made without wheel, trundle, cog, or
round.  Dr. Barker had this thought, and communicated
it to me, saying, that it would be an experimental proof of
M. Parent’s proposition (that an under-shot water mill does
most work, when the water-wheel moves with only a third
part of the natural velocity of the water which drives it).
{ took the doctor’s hint and made the following working
model of it, which I showed the Royal Society the experi-
ment of, at their last meeting, this summer.” From the
above extracts it appears, that,’ in Dr. Desagulier’s time,
Barker’s centrifugal mill had not been tested, except by a
working model, and that Barker’s Breast-mill did the work,
for which the former has-had the credit.

This is not the only instance I have met with, of careless-
ness shown in the compilers of scientific works, copied by
one from another, until it is almost impossible to find with
whom the error first originated. The error I have here
stated, if not corrected, nkght induce some person, as
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it nearly did me, to expend time and money, which might
possibly end in disappointment.
sl C.

To Dr. Tuonas P. Jongs.
EpiroRn of the Franklin Journal.

Remarks by the EptroRr of the Franklin Journal.

We are much obliged by the foregoing remarks of ‘our
correspondent. We have not Desagulier upon our shelves,
but have no doubt whatever of the correctness of the pre-
ceding statement. The detection of an error of this kind,
is, in our’ estimation, a thing of no small importance ; we
have examined other books, in which the mistake com-
plained of is propagated, and have not met with one in
which the facts have been correctly stated. It shas been
the determination of the Editor, to write an article upon
the subject of Barker’s mill ; and if our correspondent will
turn to our preliminary remarks, p. 2, of the July numbes,
he will find this intention expressed, and also some opinions
given, calculated to discourage the expenditure of time
and money on a mill of this description.

It is much to be regretted, that in the art of book-making,
there is, n general, so little industry used, that an error
committed by a first coynpiler, stands a fair chance of per-
petual succession ; as it is almost sure to be fostered by the
next in turn. Every man of science has experienced the
truth of this to his cost. Whether we should have detected
that which has been pvinted out by our correspondent, we
do not know. The profnised article, however, would not
have been written without consulting Desagulier’s work ;
as one of the objects we had in view, was to ascertain the
respective merits of Barker, and of Rumsey. The article in
our July nnmber, was a continuation of a series of Essays,
from a foreign journal. °

Remarks by the Epitor of the Technological Repository.

We are glad that this corrdspondent of Dr. Jones, has at
c2
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length put an end to the delusion which has so long existed
in favour of Dr. Barker’s centrifugal mill ; by proving that
Desagulier’s supposed approbation of it was a mistake!
In Nordwall’s celebrated Swegish work, on Mechanics, he
has placed this mill at the latter end of it, by way of a
taution against the use of it; the water indeed, being em-
ployed in the most meﬂectual manner, and producing the
least beneficial effect.

XVII—O0n Colouring Prints, and on Coloured Inks*.

THE art of colouring engravings, is very easily acquired,
and can be practised by persons who are unacquainted with
drawing. Only so much skill is necessary, in the com-
mencement, as shall suffice for the imitation of good cxam-
ples; and a little practice will then give facility of execu-
tion, and improve the taste. As this art is very amusing
to children, and furnishes an agrecable occupation to fe-
males, we extract from the Encyclopedia Moderne, some
directions for its performance.

The colouring of books of engravings, and of those which
ornament the volumes in our libraries, are usually executed
by women; it consists in giving, by means of the hair-
pencil, that colouring to printed epgravings which shall
correspond with the native hues of the objects represented.
This art has, in modern times, arrived at great pcrfectlon,
as may be seen in various beautiful collections of flowers
and plants, which have been presented to us, by those who
have obtained the greatest skill in this department. The
magnificent collection of roses by Redoute; the medical
flora of the antilles, by Décourtils, and many others, might
be cited as examples.

This colouring is a kind of bodiless painting, or rather of
washéd drawing; the tints employed ought to be transpa-
rent and thin ; those which have the least body, are there-
fore chosen; or, rather, colours are prepared which are

* From the Journal d¥% Connoisance Usuelles.
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without any, as those which are obtained from flowers, and
which are found to be the most suitable for this kind of
work. When it is necessary to take such as are more
gross, they are repeatedly waghed over, so as eventually to*
procure their finer particles only.

The blue petals of the iris, afford a green fecula ; but this,.
however, is less beautiful than that obtained from the ripe
berries of buck thorn, and which is called sap-green. The
berries of the dwarf elder, afford a violet colour, which may
be changed to blue, by the addition of alum. There are
many other berries, which afford coloured juices; such
as the gooseberry, the cherry, the raspbeiry, the seeds
of madder, and the clder. A decoction of the dye-woods
is sometimes uscd, such as that of fustic and log-wood, A
yellow is prepared by gamboge and water ; a crimson, by
carmine and weak gum-water; the colour of water, by ver-
diter, combined with cream of tartar ; blue, by indigo and
alum, or by Prussian blue; a fawn colour, by tormentil
root ; a black, by uniting sulphate of iron (copperas) with
this last, or by using Indian ink.

All the coloured juices, of which we have bpoken, may
be brought into the form of cakes ; nothing more is neces-
sary but to add to them, when boiled, a portion of fish glue
(isinglass), and, afterwgrds, to allow them to dry in moulds
made of card, which have been rubbed over with butter, to
prevent their adhesion ; by this means, they acquire the con-
sistence of Indian ink, and may be used in the same way.

These colours, when: concentrated, may be employed as
coloured inks. Among these, one only is employed in
common use, in commercial transactions, namely, red ink.,
Occasionally, green and yellow inks are used ; and some-
times, though more rarely, those of other colours. The
following are compositions of some of these, which, when
diluted, serve well for the colourmg of engravings.

Red Ink.—The mode of preparing this ink, reccommended
by M. de Ribaucourt : infuse four ounces of ground Brazil

)
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wood in vinegar for three days; then heat it to the boiling
point, and keep it for an hour at that temperature, after
which it must be filtered. Whilst hot, dissolve in it one-
‘third of an ounce of gum—ar‘ablc, and the same quantity of
sugar, ; and of alum ; allow it to cool, and put it into well-
.stopped bottles.

An ink of a still more beaunful tint, ‘may be made of a
detoction of cochineal, to which ammonia is to be added.

The most beautiful of all red inks, is made by a solution
of carmine in liquid ammonia, allowing the excess of the al-
kali to evaporate, and adding a small portion of colourless
gum arabic.

Green Ink.—Klaprotti’s reclpe for making a beautiful
green ink, is the following ; boil two parts of verdegris, and
one of cream of tartar, in eight parts of water, until it is re-
duced to one-half. Strain it through a cloth, allow it to
cool, and then bottle it.

Yellew Ink.—In a quart of boiling water, dissolve an
ounce of alum; add half a pound of French berries,
( Graines &’ Avignon); keep the mixture at the boilingpoint
for an hour, strain the liquid, and dissolve in it a httle
more than a quarter of an ounce of gum arabic. '

By following the same process, but substituting a much
smaller quantity of saffron for the, French berries, a much
more beautiful yellow will be obtained. A still more du-
rable colour may be made from gamboge, by merely dis-
solving it in water, until it is of the shade required.

By means of concentrated solutiens of the greater num-
ber of colouring substances, inks of every shade may be
prepared ; a portion of gum is in general required to sus-
pend the colouring matter ; and sometimes corrosive subli-
mate must be added to prevent mouldiness.
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XVIIl.—On Preserving Birds, §c., for Gabinets. of Na-
tural History. By Cnaries WaTeRTON, Esq.

(Concluded from Vol. V. page 366.)
IT is now time to introduce the cotton for forming the arti-
ficial body of the bird, by means of the small stick, already
described. With this stick alone, and the aid of your owt
genius, you must produce those swellings and cavities, that
just proportion, the elegance and harmony of the whole, so
much admired in animal nature, but which is so little at~
tended to in forming preserved specimens. After you
have thus introduced the cotton, you must next sew up the
orifice originally made in the belly beginning at the vent,
and keep adding more cotton from time to time, till you ar-
rive at the last stitch, in order that there may be no defici-
ency there. Lastly, dip the stick into the solution of cor-
rosive sublimate, and put it down the throat two or three
times, in order that every part may receive it. When the
head and neck are filled with cotton to your mind, close the
bill, as in nature. A little bees-wax placed at the point of
it, will keep the mandibles in their proper position. A
needle must now be stuck perpendicularly into the lower
mandible, the use of which will shortly be described. The
feet must also be brought togethet with a pin, and a thread
must be run through?® the knees, by means of which they
_may be drawn as near together as you judge proper. No-
thing now remains to be added, but the eyes. With
the point of the stick make hollows in the cotton, within the
orbits, and introduce the glass eyes through the orbits.
Adjust the orbits to them, as in nature, and they will require
no other fastenings.

A close inspection of the eyes of animals will inform you,
that the orbits are capable of receiving much larger bodies
within them, than those parts of the eyes which appear
when in life; so that were you to proportion the eyes
to the size which the orbits are capable of receiving, they
would be far too large. In pttention to this has caused the
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eyes of specimens, in even the best cabinets of natural his-
tory, to be out of all proportion. To prevent this defect,
contract the orbits, by means of a small and delicate nce-
“dle and thread, at those parts of them which are farthest
from the beak. This may be done with such nicety, that
.the stitch in each cannot be obsgrved, and thus you will
have the artificial eyes to preserve their due proportions.

After this, touch the bill, the orbits, feet,and the place of
the oil-gland, at the root of the tail, with the solution, and
then you will have given to the preserved hawk every re-
quisite,excepl attitude, and a proper degree of elasticity,
two qualities, which, however, are yery essential.

Procure any ordinary box, fill up one end of it with raw
cotton, about three-fourths towards the top, forming it into
an inclined plane. Then make a moderate hollow in it, to
receive the stuffed skin of the bird. Next, take the skin
of the bird in your hands, and, after placing the wings in
order, lay it upon the cotton, with its legs in a sitting pos-
ture. The head will now fall down, that need not, be
regarded. Now, take a cork, and run three pins into one
end of it, so as to form it into the resemblance of a small
three-legged stool.  Place this cork under the bill‘of the
bird, and thrust the needle which you formerly fixed there
into the head of the cork. This will support the head
of the bird admirably. If now you wish to lengthen
its neck, raise up the cork, by placing more cotton beneath
it. If the head is to be brought forward, bring the
cork nearer towards the end of the box. But if it requires
to be set backwards on the shoulders, then move the cork
back.

As, in drying, the back part of the neck will shrink more
than the fore part, and thus force the beak to rise higher
than you may wish it to be, you may prevent this fault, by
tying % thread to the beak,and fastening it to the end
of the box, with a pin, or needle. If you choose to elevate
the wings, you may now do so, and support them upon cot-
ton; and should you wish todhave them still higher, you
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may apply a small stick or prop under each wing, and
fasten the ends of the props to the sides of the box, with
a little bees’” wax. ’

If you would expand the tail, you must reverse the order
of the feathers, beginning at the two middle ones. "When

dry, replace them in theiy true order, and the tail will pre-.

serve the expansion you havegiven it. If the crest is to be
erected, also move the feathers in a contrary direction %o
their natural one for a day or two, and it will not after-
wards fall down again.

Place the box any where in your apartment, out of the
influence of the sun, the wind, or a fire, for the specimen
must dry very slowly, if you wish to reproduce every fea-
ture. On this account the solution of corrosive sublimate is
eminently serviceable ; for at the same time that it totally
prevents putrefaction, it also renders the skin moist and
flexible for several days. ~ Whilst the bird is drying, take
it out of the Lox, and replace it in its position once a day.
Then, if you should see any part begin to shrink out of pro-
portion, you can ecasily remedy it. The small covert fea-
thers of the wings are apt to risc a little, because the skin
will coite into contact with the bones which remain in the
wings, you must therefore gently pull the parts which rise
up, between your finger and thumb, for a day or two,
The skin will then no more adhere to the bones, and the
feathers will cease to rise. *

Every now and then you may touch and retouch all the
different parts of the feathers, in order to render them dis-
tinct and visible; at the-same time correcting any harsh-
nesses, or unnatural risings or depressions, flatness or rotun-
dity ; this is putting the last finish to the specimen.

In three or four days’ time the feet lose their natural elas-
ticity, and the knees begin to stiffen. When you observe
this, it is the time to give the legs any angles yowmay
wish ; and also to arrange the toes, either for a standing
position, or to curve them around your finger. If you wish
{o set the bird upon a branchy you can in a moment trans-
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fer it from your finger to the branch, and again remove
it to your finger at pleasure.

When the bird ¢s become quite dry, you may pull

¢ the thread out of the knees, take away the needle and cork
from under the bill, and all is done. Instead of being stiff

- with wireg, as usual, the cotton yill have afforded a consi-
derable degree of elasticity to every part of the bird ; so
that, when perched upon your finger, if you press it down
with the other hand, it will rise again. You need not fear
that the hawk will now alter, or its colours fade ; for the al-
cohol and water have introduced the corrosive sublimate
dissolved in them, into every part, and every pore of
the skin, quite to the roots of the feathers. Its use is two-
fold. First, it has, as beforesaid, totally prevented all ten-
dency to, putrefaction, and thus a sound skin has attached
itself to the roots of the feathers; for you may take hold
of a single feather, and suspend from it five times the
weight of the bird ; you may also jerk it, but it will still ad-
here to the skin, and, after repeated attempts, often break
short off. And, secondly, as no part of the skin has es-
caped receiving particles of the corrosive sublimate con-
tained in the solution; so there is not a spot left exposed
to the depredations of insects; for they will never venture
to attack any substance which hag received the corrosive
sublimate.

Corrosive sublimate is the most faial poison to insects
that is known. It is anti-putrescent,and so is alcohol,
and they are both colourless; of course they cannot leave any
stain behind them. The spirit penetrates into the pores of
the skin with a powerful velocity, deposits particles of the
sublimate, and flies off. The sublimate will not injure the
skin, and nothing can detach it from the parts, where
the alcohol has left it.  All the feathers likewise require to
be wetted with the solutien, in order that they may be pre-
setved from the depredations of moths. The surest way,
however, is to immerse the bird in the solution of corrosive
sublimate, and then to dry itpbefore beginning to dissect it.
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The furs of animals, when immersed in this solution, will
retain their pristine brightness and durability in any
climate. ’

If the finest curled feather, from a ladies’ head-dress, be
dipped into this solution, and gently shaken till it "be dry,
the spirit will fly off in g, few minutes, and not a single curl,
in the feather will be injured ; the sublimate will then pre-
serve it from the depredations of insects. Some years a}o,
I preserved a bird in this manner in Demerara, it remained
there two years. It was then conveyed to England, where
it was kept for five months, and again taken to Dgmerara.
After being four years lapger there, it was again conveyed to
England through the West Indies, and where it has now re-
mained near five years, unfaded and unchanged.

On reflecting that this bird has been twice in the tempe-
rate and torrid zones, and remained some years in the hot
and humid climate of Demerara, only six degrees from the
line,and where almost every thing becomes a prey to insects,
and. that it is still as sound and bright as when it was
first done, it will not be thought extravagant to surmise,
that this specimen may retain its pristine form and colours,
for years after the hand that stuffed it has mouldered into
dust!

Little more remains to be added, except that what
has been stated in regard to birds, may be applied to the
preservation of serpents, and also to insects, and four footed
animals.

mm———

XIX.— Recollections of his Father, the late Mr. Tnomas
Gire. By the Epitor.

(Continued from page 18.)

ALTiouGH the slow motion of the water-wheel answered
most completely for actuating the large forge bellows ; yet,
in the case of grinding and boring gun-barrels, grmdmg
and polishing sword bladesy &c., it was quite different ;
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and, although the water acting by its gravitating power;
produced a much greater effect than when wasted in
the usual manner of applying it, yet, in increasing the ve-
*locity of the machinery, a part of its force was necessarily
expended ; and it therefore became an object of consider-
-able importance, that as little friction as possible should be
created, both in the toothcd wheel-work, and in the bearings
of “the necks or pivots, which were made larger than usual,
so as to allow of a sufficiency of grease to be applied, to pre-
vent the wearing surfaces from coming into contact ; and
the bearings for them to run in were also made of chilled
cast-iron. In consequence of thesp improvements, a single
wooden tooth was never required to be added, during
at least nine years; and indeed it was a long time be-
fore the marks of the chisel, used in accurately shaping the
teeth of the cast-iron pinions, were obliterated, a clear proof
that_but very little rubbing or friction took place in their
action. As, however, the water-wheels were capable, if al-
lowed to run with the ordinary velocity, and therefore
to place the workmen in danger from the bursting asunder
of the grind-stones; so it became necessary to endeavour
to guard against this possible evil, by placing a centnfugal
governor to regulate the supply of the water to the wheels.
The Editor, now thirty years singe, invented the form
which has since become commonly employed in the con-
struction of the centrifugal governor; namely, that of
raising the socket upon the stem of the governor, by short
arms connected with it and the longer ones, upon which
the weights or balls are applied, in the manner of anum
brella; and which had the advantage of acting in a quicker
manner, than when the governor was constructed as usual.
However, the rising and falling of the water in the mill-
pond, produced such differences in the pressure under the
variols depths, that it was found impossible to counteract
them, and the use of the governor was therefore abandoned ;
and a vumber of handles placed within the reach of the
workmen, and cach commumicating with the main levers
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-of the shuttles, which admitted the water upon the wheels,
were substituted instead thereof. The example thus
afforded by Mr.Gill, for the first time ih his neighbourhood ,
of economising the expendityre of the water, although®
at first ridiculed by those who were confirmed in their
old habits ; began at length to be copied, and has now in- -
troduced a better and less wasteful mode of employing it.

Possessed of a forge, actuated by water-power, Mr. Gill
was now enabled to convert the ingots of cast-steel into bars
under his own direction, and thus to prevent the great in-
jury sustained by cast-steel from over-heating it, as, usual.
He thus insured its excellence, and particularly by heating
the ingots in a hollow-fire, by the flame alone, without
bringing them into contact with the pit-coal, to their great
injury; and also carefully working them at the lowest heat
possible.

In consequence of the French introducing the use of
rifles into their revolutionary armics, it became an important
object with government to adopt them likewise; and an
application was thereforc made to Mr. Gill, to enable them
to do so. With his usual energy, he accordingly endca-
voured ‘to meet the wishes of government, and caused a
machine to be constructed, which should be capable of
rifling twenty barrels at once; and, indeed, he contem-
plated the idea of rifling every soldier’s musquet ! In this
great undertaking he was, however, unfortunately for his
country, cut off by the hand of death, and never lived to
see the machine fully act! It was, however, so nearly
finished, that the Editor, after his father’s disease, com-
pleted it, and its performance surpassed.- every thing of the
kind which had been constructed before.

The barrels had seven spiral grooves cut along their in-
terior surfaces, the effect of which upon the ball, in passing
through them, was to give it a whirl around its axis, which
greatly tended to preserve a rectilincar direction in its flight.
As, however, in the usual mode of rifling, these grooves
were irregularly cut, so the ball experienced a considerable
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resistance in passing through them, which greatly injured
its effect. Now, in this improved machine, all the seven
groves were being cut at once, by the action of s many
‘cutters ; and no cutter pasged more than once down and
up the, barrel in the same groove, its position being conti-

. nually changed by the action of, the machine, so that it
passed into the next groove in succession, and so on conti-
ndally. By this means, even supposing that each cutter
did not act alike, yet, by their continually changing their
places, their irregular actions were equalized, and the re-
sult wgs the most perfect similarity amongst the grooves,
whereby the ball experienced no, impediment in passing
along them.

It is-difficult to afford such particulars of a necessarily
complicated machine, as may be sufficient to convey any
accurate idea of its construction. We shall therefore only
state, that the spiral movement of the cutters was obtained
from a straight bar, mounted on one side of the machine
frame, and which was capable of receiving any degree of
inclination requisite for altering the obliquity of the spirals
or twists in the grooves; that the rods upon which the
seven cutters were mounted, had each a pinion of seven
teeth affixed upon its end opposite to that upon which the
cutters were placed; and that a toothed rack extended
across the machine, the teeth of which acted in those of
the twenty pinions, whilst the rods carrying the cutters
were passing down and up the barrels ; the rack being at
the same time pressed into contact with the inner edge of
the straight bar, or inclined plane ahbove mentioned, by the
action of a spring upon its opposite end, the end next to
the bar being furnished with a friction roller. And that
instantly upon the cutters being brought out of the barrels,
the rack ascended upon two inclined planes, which lifted
it up; out of contact with the twenty pinions ; and whilst
in that situation, by an ingenious contrivance, not to be
understood by description alone, it was carried sideways,
50 a8 to enter the next teetht in succession in each pinion,
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upon again descending the two inclined planes to ite ordi-
nary level, as before, and thus effected the important
changes above mentioned, of the seven cutters in the
grooves of each barrel.

As a proof of the perfect equalxty which existed amongst
the grooves, a cylindrical glug of lead, ten inches in length,
might be cast upon an iron bar placed within the barrel,
whilst melted lead was poured into it, and which of courde
received upon its surface projecting spiral ribs, correspond-
ing with the grooves in the barrel. This plug might be
passed down and up the barrel without impediment, and
be then passed into any other grooves at pleasure, in a
similar manner. We need hardly say this could not have
been accomplished but in consequence of this absolute
equality in the grooves.

The fixed part of this machine also held the barrels
firmly which were to be rifled ; the cutters being mounted
in a sliding carriage, which was carried backwards and
forwards, by means of a crank, mounted upon a squared
part of the outermost axis of one of the great water-wheels,
and which crank had a friction roller, acting in a vertical
groove, formed in a cast-iron plate, affixed upon one end of
the sliding carriage, and thus moved it in an equable and
most favourable manner. The sliding carriage was guided
in its rectilinear movements by means of ledges, placed
upon the sides of the fixed part of the machine, ahd fur-
nished with friction rollers. The two inclined planes which
raised and lowered the rack being mounted upon one end
of the fixed frame. Each eutter was a kind of file, toothed
upon its exterior face, and was held in a groove, cut in a
proper spiral direction, in the cylinder which held the
seven cutters ; the ends of each cutter being thinned away,
so as to lodge underneath a steel ferril or hoop, firmly af-
fixed upor the cylinder; and also under another heop,
which could be removed, when it became necessary to
change the cutters; each cutter being also pressed out-
wardly, by the action of a spriag, placed within the groove
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underneath it. The faces of each cutter were made
rounding, or swelling in the middle, and tapered away to-
wards each end, so as to enter either end of the barrel
without catching. And ag the ferrils required to be very
strong, and yet but of little thickness, so it became exceed-
"ingly difficult to form them. And, in fact, it was only
accomplished by raising them by degrees out of plates of
dast-steel, frequently annealed, in sets of dies made on pur-
pose, and which first raised the edge a little, so as to re-
semble a frying-pan in miniature, for instance; then an-
other pair of dies raised it still more ; and, finally, it was
brought into a cylindrical shape, It was now only neces-
sary to cut out the flat bottom, and the cast-steel ring or
ferril was thus formed, without any joining, welding, or
soldering.

The twenty rods which carried the cutters and the
pinions upon their ends, were driven through the barrels
by means of pushing-rods, made conical at each end ; the
one end of each being fitted into a hole formed to receive
it, in the centre of each of the cylinders carrying the cut-
ters ; and the other end was received into another hole,
formed at the end of twenty adjusting and binding screws,
which were affixed into one end of the sliding-carriage.

The barrels were adjusted and, firmly held in the fixed
part of the machine, by mecans of saddles and adjusting
screws ; and when they were once adapted to any parti-
cular kind of barrel, it was easy to take out and replace
them at pleasure, so that numecrous barrels might have
been rifled in a short period of time.

We believe that we have thus enabled a mechanic, and
especially a gun-izaker, to comprchend the principles of
this excellent machine ; and we wish it were in our power
to add, that his surviving children were benefitted by their
fatRer’s great exertions in constructing it. This, however,
was by no means the case ; for any one possessed of a bar-
rel rifled in it, had only to cast a cylinder of lead in it,
after the manner we have above described, and thus to be-
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come possessed of a means of rifling other barrels, not
indeed equally perfect with those executed in the machine,
but much better than usual, and perhaps sufficiently good
to answer the ordinary military purposes.

Mr. Gill, like too many other persons, had a great dlsllke
to making his will, and ynfortunately delayed it till it was
out of his power to do it properly. The consequence was,
that his large property was, after his death, disposed of by
auction, at greatly reduced prices; and when the proceeds
thereof were divided amongst his twelve surviving children,
but little came to cach one’s share. Of these the,major
part are now dead. The Editor, and his two youngest
brothers, being indeed all who have survived out of eight
sons.

Mr. Gill was most deservedly a highly popular ¢haracter
in his neighbourhood, both from the great employment he
was able to afford the various manufacturers and their
workmen in his vicinity, and from the liberality with which
he contributed to the support of the numerous establish-
ments in Birmingham for alleviating their distresses and
ailments. He was also, as we have shown, greatly esteemed

.by government, and particularly by that portion of it con-
nected with the ordnance. During the period of the riots
at Birmingham, his houae, as well as that of his next
neighbour, were threatened by the mob, as belonging to
John Taylor, Esq., the respectable banker at Birmiigham,
and who had several houses cither burnt, or otherwise
greatly injured, by their excesses. In this predicament,
however, so far from removing his own property, as he was
repeatedly ordered by the mob to do, as.they did not wish
to injure him, but only the house he inhabited ; he, on the
contrary, filled it with the valuable effects of his neighbour,
who was a dissenter ; and the Editor, with others, kept an
armed watch, both by day and night, for the space of a
fortnight, over the joint property of both. At length, at
the expiration of that period, the military arrived from
Nottingham, and relieved thermfrom their periloussituation.

VOL. it
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Mr. Gill was thrice nominated high sheriff of the county
of Warwick, and must then of course either have served the
office, or have paid ‘the usual fine. Shortly before the pe-
riod grrived, however, a serjous accident happened to him,
which very nearly cost him his life, from the loss of blood
it occasioned ; and, indeed, for the space of fourteen days,
his physician, the late celebrated Dr. Withering, could give
his family no hopes of his surviving. At length nature,
‘and an excellent constitution, prevailed ; and the first use
he made of his returning faculties, was to direct the Editor
to write to his patron, the Duke of Richmond, master ge-
neral of the ordnance, to inform him of the accident, and
of his being thrice nominated to the shrievalty ; that he
had no vanity to feed, but a family of thirteen children;
and that, under these circumstances, he prayed his grace
to exert his influence with government, both to get him
excused from serving the office, and also to remit the usual
fine. His grace accordingly complied with his wishes ;
and he was not only excused from serving, without being
fined, but the gentleman he recommended to government
was chosen high sheriff in his stead.

Mr. Gill survived the effects of this accident several
years, but it produced a lameness in one of his feet, which
greatly lessened his activity. .

( To be continued.)

XX.—On an improved Methad of making Lithographic
Transfers. By Mr. Josern NeTnprcLier*,

LitHocrArHIC drawings were originally made with a pe-
culiar ink, on paper covered with a coat of size, and werc
then transferred to the stone by warming this Jatter, laying
the drawing on its face downwards, and passing both

* From vol. XLVII. of the Transactions of the Society for the Encourage-
ment of Arts, Manufactures, and Qymmerce. The Society awarded its pre-
mium of twenty pounds to Mr. Netherclift.
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through a rolling-press. Hot water, by means of a sponge,
or in any other convenient way, was then applied to the
paper, till the coat of size, on which the drawing had been
made, was reduced to a soft pulpy state, which allowed the’
paper to be stripped off, leaving the drawing fixed, by the
previous pressure and heat, to the face of the stone.

Many advantages attended this original method, as
compared with that which bas nearly superseded it;
namely, making the drawing on the stone itself: for, in
this latter mode, the artist works on a cambrous unportable
slab, and is obliged to make his drawing in an imverted
position ; whereas, by the use of prepared paper, he had a
light and portable material, together with the great advan-
tage of making his drawing in a natural position, which
being that to which artists are accustomed, the work was
free from stiffness and constraint.

The objection to the method by transfer was, that the
lines were coarse, and only adapted to free sketches, being
deficient in that fineness and precision required in most
works of art, cspecially those intended for illustrations of
objects of natural history, or as specimens of the higher
departments of art, The drawings of all such ebjects are
made on the stone itself. The Society, conceiving that it
would be a great point, gained so to improve the ink and
paper, and generally the whole method of making litho-
graphic transfers, as to make it practicable to most of the
purposes for which drawing on stone itself is now had re-
course lo, offered a premium, which was successfully
claimed by Mr. Netherclift. The Society do not, however,
suppose, that Mr. Netherclift’s process is incapable of im-
provement ; but, from the specimens produced before them,
and from the unanimous testimony of several very compe-
tent judges, they believe that the process which they now
make known, will be found to produce work of a very su-
perior quality to the lithographic transfers which have
hitherto come under the notice of the public.

n2
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Composition of the Materials.

The Transfer Paper is thus made :

Take the following propertions: a quarter of a pound
each of tapioca and arrow-root ; boil them separately to the
consistence of pastes, and then unite them, and pour a suf-
ficient quantity of hot water into them to make the whole
into a thin paste, which must be strained through a piece
of muslin: next add a quarter of a pound of flake white,
previously well ground in water, and stir it into the paste.
The peper, either thick or thin, should be rather porous, or
what is called half-sized paper. Then, with a flat camel’s
hair brush, first lay a coat of common parchment size upon
the paper, and let it dry in; then lay on the above paste,
in the mest careful and even manner, three several times ;
but letting each coat be well dried between each time of
laying it on. Thus the whole surface will be properly co-
vered : if, however, there should be any part omitted, the
work upon it will be imperfect. As soon as the paper is
become dry, it should either be well cold pressed, or be
sent to the glazing mill, and be flattened between iron
rollers, which clears its surface ; and the glazed part should
be on the back side of the paper, which is effected by
rolling two sheets together, face to face. The work, drawn
on the Prepared face of the paper, is, if fine, to be executed
with a steel pen, as the specimen is, which is herewith
sent ; the dark parts are drawn with a common crow quill.

The Lithographic Ink is composed of equal quantities
of yellow soap and shell lac, béiled and burnt together in
the usual manner; with a sufficient quantity of lamp black
added, to make it black ; this forms a cake, which is to be
rubbed up either with warm or cold water, in the manner
of Indian ink. I prefer to use no tallow or bees’ wax in
thetomposition of my ink ; and am prepared to show, that
the art of lithography, as connected with the ink work, is
not founded on the opposite qualitics of acid and fat; for
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the above ink requires no acid to neutralize the alkali of
the soap in it, the resinous part of which is fixed by the
extreme quantity of shell lac added to'it. Thus the use of
the acid is generally avoided, ynd the linés are not sg liable
to be injured as is usual. In extreme cases, however,
where a mass of shade s condensed, a little acid may be
used with good effect. Nitric acid, diluted with water, is
the proper requisite. ’

The Act of Transferring, is easy : let the stone be mo-
derately warmed ; then damp the back of the paper on
which the work has been executed, until it lies parfectly
flat; take care, however, that no wet touches the work ;
then lay the paper carefully upon the warm stone, and over
it lay flat soft paper, which will absorb the wet on the back
of the transfer paper. Now pass it through the press two
or three times, with an increased pressure, after which the
paper will peel off, leaving the composition it was coated
with, as well as the drawing executed upon it, on the
stone. Wash off the former, and rub the drawing over
with a coat of strong gum arabic water. Lastly, lay it
by till it has become cold, and then print from it.

XXI.—On destroying, White Ants, Cock Roaches, Rats,
and other Vermin, on board Ships, by Steam*.

Tue destructive ravages of white ants, when th‘ey once
find their way on board the vessels in India, have long
been the bane of that description of property, aggravated,
too, by the secrecy with which their operations are fre-
quently carried on, and by the absence of all means of
prevention.  Property of acknowledged value, to the ex-
tent, at times, of a lack of rupees, has become, on the pre-
sence of this destructive insect. being discovered, aknost
valueless ; since, hitherto, when once known to have in-
fested a vessel, no instance, we believe, has occurred of

* From * Gleanings in Science,” ’jouma’l published at Calcutta; and
« The Edwourgh Journal of Sciernce.

.
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their ever having been wholly extirpated ; thus not only
attaching a suspicious character to the vessel, but occa-
sioning continued, and sometimes very heavy and expen-
Sive repairs. Indeed it is searcely possible even to trace
the cxtent of the evil with any degree of certainty. A
ship may undergo a very heavy repair of damages, occa-
sioned by the ants, and every possible means may be
adopted, with the view to ascertain the existence of further
damage, without success ; yet a very few weeks may show
another part of the vessel to be infested to a great extent,
rendering necessary a yet further repair.

It may reasonably be supposed, that such destruction of
property would not be permitted to continue, without some
attempts at a remedy ; of these the most effectual have
hitherto been, the application of extreme cold, or sinking.

The former, of course, could only be carried into execu-
tion by sending the vessel infested to a cold climate, there
to be laid up for winter. Indcpendent of the loss occa-
sioned by the non-employment of the vessel, the remedy
has never been, we believe, complete. A stop has been
put to their ravages for a time, but a return to a warm
country has shown that the insects have not been effectu-
ally destroyed ; either they have been reduced to a state of
torpidity, or, if the living insects havg been destroyed, their
eggs have not been deprived of their power of production.
The same remark may be made in regard to sinking, inde-
pendent of which, the expense and difficulty attending the
operation, render it little better than submitting to the ev:l
itself.

That so obvious a remedy as that of filling a ship with
steam, should, in these times, when its employment may
be said to be almost universal, have been so long unthought
of, is not a little remarkable ; particularly when the prac-
tice of smokmg ships, for the purpose of destroying rats,
and other vermin, has long been adopted, and with partlal
success. The destruction caused by rats on board ship, is
only second to that cffected 1% the white ants. Instances



Rats, and other Vfrmz’n, by Steam. 103

have been known of their eating through a vessel’s bottom
and decks ; while their ravages on. the stores, provisions,
and cargo, are almost incredible. Nor are these the only
vermin with which ships in thig country are infested. The-
cock-roach, and black ant, centipede, &c., if not destruc-
tive of the vessel itself, age so of the comfort of every per-
son on board. The first find their way, more or less, on
board every ship in India; the second prevail, at times,4§
an extent almost surpassing belief, on vessels trading to th
eastward, which supply themselves with wood in the
Straights, The appllcatlon of steam, to the destruction of
these latter insects, is of itself an advantage almost incal-
culable. It is obvious, that nothing but the most search-
ing, and, at the same time, powexful agent, could extirpate
an insect like the common ant. The experiment was first
tricd in England¥, at the suggestion of Captain Ford, late
in command of the ship Providence, in this port, on a ship
belonging to him, and we understand with success. We
believe, that the steam was not applied to the utmost ex-
tént of its power on that occasion. It has, however, since,
on the representation wmade by Captain Ford, of the success
of the éxperiment in England, been applied to perhaps as
great an extent as it could be with safety ; and certainly to
a sufficient extent for all practicable purposes, with the
most complete success * since that experiment, too, it has
been applied on several other occasions. -

The first trial in this country was on the honourable
company’s ship Investipator. The experiment was con-
ducted by Captain Forbes, of the Bengal enginecrs, and
Mr. Kyd, the honourable company’s master builder, and,
as might be expected in such hands, would appear to have
been managed in the detail with the utmost cuare and at-
tention, aﬂ'ording a sccure guide for future operations. The
following is an extract from their able and mterestmg
report.

* A patent has been taken out in ﬂ‘is country for destroying hugs, &c., by
means of steam.—Eortiox,
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“1. We had the honourable company’s stcamer Irra-
waddy, moored alongside the Investigator; and having
fitted two lead pipes into the Investigator, put them down
the fore and after hatchwayg into the hold.

« . We had, in the mean time, closed the scuttles of
the Investigator’s sides, as well gs the hatches ; moreover,
the stern and gallery windows, and the entire front of the

eop ; boring, at the same time, a hole in cach gallery cell,
*o allow the steam to come up fron the hold into the cuddy.

“3. We also fitted a pipe, having a stop-cock on it, to
the main hatchway ; which was opened occasionally, to
observe the state of the steam, in case of danger from its
over-pressure.

“ 4, These preparations being made, we had the fires
of the Irrawaddy’s boiler lighted at eleven a. »., on the
7th ultimo, so as to let on the steam at noon the same day;
by six o’clock the same evening, the stcam began to show
itself at the scuttles, and at the hatches; and the poop
and upper deck began to feel hot. We continued the
steaming for forty-eight hours, by which time the whole of
the decks and sides, even to the outside copper, close to
the water’s edge, was so heated, as to be scarcely touchable
by the hand.

“5, On opening the hatches, to ascertain the result of
the operation, we were pleased to see the effectual manner
in whick the penetrating effect of the steam bhad destroyed
the vermin. The white ants appeared reduced to a sub-
stance like soap; and the cock-roaches and rats to a soft
pulp, capable of being washed down into the limbers.

6. The putrid smell of animal decomposition came
on at the end of twenty-four hours, but did not continue
above a day.

“7. The paint on the beams and sides was shrivelled,
and seeled off; and the leather which covered the ring
bolts in the cuddy, was converted into charcoal.

“8. We have purposely delayed sending in our report,
till we could ascertain the offct of the steaming on the
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caulking, a matter regarding which we were anxious, inas-
much as, if that had been disturbed, the operation would,
in future, have had to be confined to a ship about to un-
dergo repair in dock. We bpve, however, satisfaction in
being able to report, that we can discover no injurious
effect on the caulking ; fyrther, that the steaming a ship
for the destruction of vermin, seems perfectly feasible,
either afloat or in dock ; whether about to undergo repa#iy
or to proceed to sea. The only circumstance demanding
attention in the latter case, is, that the ship will require
new painting.

“9. Although the destruction of vermin by steammg,
may be resorted to under all circumstances, yet the steam-
ing of vessels in dock, previous to their undergoing their
usual quinquennial repair of caulking and coppering, will
be the most desirable.

“10. In addition to the advantages already noticed,
the facility of introducing the steam from below ; and the
absence of condensation by the water in contact with the
whole surface of the immersed bottom, when afloat, will
enable the steam to effect its object in one-third less time.

“ 11. The present cxperiment having enabled us to as-
certain an efficient and simple method of steaming ships,
to destroy vermin; we bog here to record our opinion, that,
in all moderately large ships, about to be steamed, the
masts and bowsprit ought to be taken out, as also=all pro-
jecting boomkins, davits, and cat-heads. The whole of
the hammock stantions, and external birthing, should also
be taken away ; and the ship be cleared of all lumber, and
articles likely to sustain injury from the steam.

« 12. For large ships, where the unmasting would be
laborious, we conccive that long bags, made of painted
canvass, might be put over the mast heads, and be nailed
to the deck; and the stecam be then admitted inte the
bags. Pamted canvass also might be tacked with wooden
battens to the deck, and to the outside, enclosing the sides
all round ; and this might de cxtended to hawse-chocks,
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quarter-galleries, and to all p.arts which it would be incon-
venient to remove.

“13. By lifting the ship’s pumps about three feet, one

«of them may be fitted as a sjeam-valve, and the other as a
safety™ air-valve, and thus a communication be made

. quickly with the lower part of thg hold. The steam pipes
should be long enough to introduce the steam into the
b.ot-tom of the hold; as, otherwise, the steam and heat
would be, for a long time, intercepted from reaching the
lower parts of the vesscl, by a stratum of air.

““ 14, Such of the steamers as may be intended to be used
for ste':ming ships, might conveniently, and at a small ex-
pense, be provided with a spare boiler, man-hole cover.

“15. The whole apparatus for steaming could easily
he transferred to any one of the stcamers, and would then
be available for any ship.  Independently of the man-hole
cover, the parts would merely consist of two pipes of cop-
per, fitted with stop-cocks, of five inches i drameter ; to-
gether with a steam safety-valve pipe, for the ship about to
undergo the process™.

“16. In steaming ships afloat, it will obviously occur
to hang the steamer on to the vessel to be steamed ; and
then so to sccure the two, as to prevent the cross motion,
their being separately meored would cause, to the injury of
the steam pipes. For stcaming ships in dock, it will be
requisite to have a boiler set so near to the dock, as to ad-
mit of having pipes fitted, for the conveyance of the steam
to the ship.

«17. It will be requisite, when the stcam has been ad-
mitted into a ship, whether it be afloat or in dock, to have
a cauldron of boiling water ready, to kill those insccts
which may attempt to escape ; and it will also he requisite
to have a few persons in attendance, to shut up those
places where the stcam shows itself; as well as to attend

to the state of the pipes, and of their operation.

* Partial condensotion, sach a%in the case of the Investigator led to the
fracture of the upper dedh pillas, wyald, by thexe valves, be cffcctually
puarded against
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«18. We come now to the consideration of the vast
importance to shipping in tropical climates, which this suc-
cessful experiment of steaming ships td destroy white ants
has indicated. The speedy ridgance of rats, cock-roaches,
centipedes, and scorpions, would alone be of importance.
The waste of property by the two first, is very consider-
able, and fumigation is frequently employed to get rid of
them ; smoking is dangerous, inasmuch as many ships
have been burned in the process; but although smoking
kills rats, it will not kill cock-roaches nor ants; neither
has it the slightest destructive effect on their eggs ; sg that
while the larger tribe of poxious vermin may be got rid of
by this means, the smaller and much more dangerous ones,
the white ants, are left to destroy the ship.

“19. Sinking is, no doubt, an effectual mcasure for
the cextirpation of those insects; but it is onc which can
only be resorted to i small ships, and in them even at a
considerable nsk of entiresloss, and at a considerable ex-
pence; a great waste of time in the employment of the
vessel, and the disadvantage of laying a foundation, by the
introduction of mud, for a future more successful attack.
In fact, it has invariably been found, that vessels which
had been sunk to kill the white ants, were speedily infested
afterwards, and rapidly, destroyed !

“20. The being cnabled to eradicate the white ants
from Indian ships, must have the cffect of giving~an en-
hanced value to this description of property. It is on re-
cord, as well as a truth familiar to the officers of the Ma-
rine Department, that several government vesscls have
been entircly destroyed by the white ants; and further,
that by their ravages, great public loss has been sustained ;
under such circumstances, too much cannot be said in fa-
vour of such an application of steam.

“21. The success of the recent experiment may form
an era in the history of Indian shipping. The steaming
of vessels, to destroy vermin, must speedily come into ge-
neral use.  Then the only wdhder will be, that sceing the
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common application of stcamn to almost every purpose, its
excellence, as a substitute for fumigation, was not, in this
country, sooner suggested.”

It is scarccly necessary tq add a word to the above clear
detail. The expence of the operation, including the re-
quisite pipes, &c., did not amoung to eight hundred sicea
rupees ; and the subsequent charge for cleaning the ship,
whs about one hundred. A complete apparatus, to be at-
tached to the boiler, it appears, would not cost above fifteen
hundred sicea rupees; after which, the expence would be
confined to the expenditure of coals, and the necessary ar-
tificers, and contingent charges.  Oue precaution, however,
would appear to be necessary to be adopted in the steam-
vessel, which 1s, to take care that nouc of the vermin find
their way from the vessel steamed to the steamer.  Such
appears to have beeu the caxe with the Irrawaddy.

Remarks. By the Epvror.

We think that, in many cases, in tropical countries, this
excellent mcthod may be applied, with great success, to
the destruction of the white ants, in buildings on shore,
where they commit such infinite mischicf. A portable
steam-boiler might be readily conveyed from one building
to another, as occasion required.

XXIL—On making Pluster Custs from Medals. By Mr.
W. Kersavr, Lngraver, 8, Clarendon Street, Somers
Town *. .

Tue substance most commonly used for forming moulds

from medals, and other small works of art, are sulphur,

plaster of Paris, and wax. The first of these is, perhaps,
in most gencral usc, from the case with which the mould is
mad® It is, however, objectionable, as it injures the

medal ; and, besides, seldom brings the work up with a

* From the Tiansactions of the Sogety for the Encouragement of Arts,
Manufactutes, and Commnerce, Adelphi,
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sharp edge, occasioned by the oil used on the surface of the
medal to prevent adhesion ; it may also, in some measure,
be caused by the cooling of the sulphur, before it has
an opportunity to run into theyfiner parts of the work, As
it is necessary to oil the mould before a cast can be taken
from it, so it is very rare shat a good one can be procured.
Plaster of Paris, though very useful for forming the moulds
in large castings, is, according to the usual practice®of
oiling*, still more unfit than sulphur for small subjects, as
it requires to be thoroughly saturated with oil, and then it
is by no mcans certain that the cast will not stick to
the mould. The only yay of using it to advnntage is, by
dipping it, when thoroughly dry, into melted wax, and
allowing it to be fully saturated with it ; then to take it out,
and when it has become cold, it is fit for casting, from, re-
quiring only to have a thin wash of wax, dissolved in
spirit of turpentine, applicd over it instead of oil, before
casting in it. Thisz should be allowed to become dry,
which it generally does in about fiftcen minutes, and it will
then bear the wet mixture of plaster and water, to be driven
into the finer parts of it with a camel’s hair pencil (a very
necessary operation in medal casting, to expel the air,
which otherwise lodges in the dcepcr parts of the mould,
and causcs mlpcrfectlons m the casts). When this method
is properly attended to, the cast leaves the mould easily,
and is nearly as good as one taken from a mould oi*wax.
Wax forms a perfect mould, if the operator has the skill
to manage it properly. It is, without doubt, the most diffi-
cult to procure a good mould with ; but when once obtained,
it lasts, and is cast from without trouble. The following is
the best method to have it good : fasten a ledge or border
round the medal, and which may be made cither of paper,
pasteboard, or, which is better, of the thin lead which lines
tea chests, the strip should be about three quarters of an
inch wide, and it should be carefully tied or bouund close

# See nsubstitute for oil, 14 the f\da’&nrms to this Artele, by the Eptror.
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around the rim of the medal ; or, otherwise, the melted wax
will find its way out, when poured upon it. The wax
should be melted in‘a cup, placed in boiling water, as that

| keeps the heat regular, and, gives the wax a proper degree
of fluidity. The surface of the medal should be quite
clean, neither oiling it, nor any ether application being re-
quired. Warm the medal slightly (the blood-heat is suffi-
cient), to prevent the wax from chilling as it is poured in,
then pour in the wax as quickly as possible.  As it cools,
pass the biade of a thin knife horizontally all around the
top of the wax which has been attracted to, or flowed up at
the border, and level its surface, as, otherwise, from its
increased thickness there, it would be likely to crack
the wax through in a ring, all the way round. When the
wax is bgcome perfectly cold, strip oft’ the edge or border ;
and, if the mould does not then separate easily from the
medal, place a fire-shovel over the fire, and let it become
hot ; then place the medal upon it, with a piece of paper
laid beneath it, to prevent rubbing it; and try, every four
or five seconds, what degree of heat it has acquired, by
bringing it into contact with the face.  When the medal
thus feels slightly warm, try to separute it, and, if it will
not part from the wax, warm it till it does. Great care is
necessary to be taken in this part of the process, or, other-
wise, the mould may melt, and thus e spoiled. But,if well
managad, it fiequently saves many moulds wln(,h would
otherwise Le lost.

To cast from a wax mould, it requircs only to be
surrounded with a rim or border, ‘and the mixture of plaster
and water may then be poured into it, taking care to drive
the plaster well into the deeper parts of the mould, with a
camel’s hair pencil.

In mixing the plaster, the quantity of it is always regu-
latee by that of the water; if mixed in a bason, keep adding
the plaster in a conical heap, until its apex reaches above
the surface of the water ; then stir the mixture, and not be-
fore; and it will always be &f the proper degree of thick-
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mess. It should then be instantly poured into the mould,
and remain until it is properly set, which it will usually be
in about fifteen minutcs, no attempt to separate it ought to
be made in a less time.

Additions. By the Epitor.

Many years since, the.Editor possessed himsclf of im-
provements in the art of forming plaster casts from medals,
and other delicate works of art, made by the late Mr. John
Francillon, an eminent jeweller in this metropolis, and who
was possessed of an invaluable rosary, formed of ncctarine
stones, and carved by the celcbrated Florentine™artist,
Benvenuto Cellini. Tach of these stones had either the
head of a Roman Emperor, or of a Pope, most exquisitely
carved upon one side of it, and upon its other side, either
a triumphal arch, a public building, or some other subject,
similar to the reverses of medals. Mr. Francillon, was
in the practice of making casts in plaster of Paris from this
series for his friends, and had formed a set of sulphur
moulds therefrom with this view. In order to form these
moulds, he encircled each model with a rim or border,
of papel, latten brass, or pasteboard otled ; and then poured
in sulphur (which had been previously heated, until it be-
came thick like treacle, which gives it a brown colour, and
prevents it from cracling, and had then been suflered to
cool until it had become thiinner, when it was stantly
poured into the rim or horder); when cold, the sulphur
might be 1emoved, and then formed an exact mould of the
original. When he wished to tuke casts in plaster from
these moulds, he cither previously wiped a mixture of
oil and rum, or of rum only, over them ; and then having
previously surrounded thcm with a rim or border, he made
a mixture of fine and new plaster of Paris, mixed with raw
terra de Sienna, to take off the great whiteness of, the
plaster, and thin gum-water ; a little of this was pourcd
into the mould, in a thin state, and strongly blown upon, in
order to make it fill the hollgws, and drive out all the air-
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bubbles ; he then poured upon it, on one side, the thicker
plaster, and let it run gently to the other side, driving the air
out before it. When this had become hard, he removed
the rim of card, and substituted another of a slip of leather
or pasteboard, which had been previously gilt upon its edge,
and was coiled two or three times around the cast, and then

cemented firmly to it.

XXIIL.—On Chinese Unburnt Bricks. By Henrv H.
Goobpuavr, Lsq.

SINe No. 55, Crutched Iriars, January 2, 1830.
AFTER perusing the article in your Technological Reposi-
tory, on the subject of unburnt biicks, I thought it might
be pleasing to you to know, that many specimens of such
bricks, from so remote a country as China, are to be met
with in London. I send you onc herewith as a specimen,
and others, of various dimensions, you are welcome to see,
if you will favour me with a call.

The fragment sent, we have generally considered as part
of a tile, but from many other pieces being sooty, they pro-
bably formed part of a small flue or chimney. |

The whole of these bricks and tiles have come from
China, as substitutes for their weight of tea, plundered
from the chests in which they werg found, and, most pro-
bably, the roguery took place at Canton, as they have only
appeared in this country since the great fire at that place,
a few years back.

I am, sir,
Your obedient servant,

To'T. Gir, Esy. H. H. Goopnavr.

Remarks, By the Epirox.

The brick or tile sent us by Mr. Goodhall, is an inch and
a qwarter thick, five inches broad, and eleven inches long,
it is colourced red on the outside, and has Chinese paper
pasted upon it. Internally, howevel, it is of bluish grey
colour, and 15 cvidently unbufnt.
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We understand that the above mentioned fraud has
now become so extensive, as to have excited the particular
attention of the East India Company, with a view to prevent
it in future. N

]
XXIV.—On various Improved Pastes and Lutes. By the
EpiTor. ’

Bookbinder’s Paste, of Wheaten- Flour and Alum.—The
bookbinders are in the habit of making a considerable
quantity of paste at once, and it takes a long time to igcor-
porate the wheaten flour and the water together, in the usual
manner of doing it ; Mr. W, H.Kelly, our book-binder, has,
however, greatly shortened this time, by adopting the
following improved method. He first mixes the flour with
cold water, to the consistence of thick batter; then, having
a measured quantity of water boiling-hot, in a tea-kettle, in
which a proper quantity of alum had been dissolved, by
puting it into the water cold, and boiling it, he adds
a little of this boiling alum-water, by degrees, to the batter,
stirrigg it well in, till he sees the effect it has produced
on the flour, by a change in its appearance, when he sud-
denly pours the remainder of the boiling water into it, and
also stirs it well all the while. In this way he soon makes
the whole into paste ; whereas, on the old plan of mixing it
with cold water, and then boiling it; it occupied a whole
day in breaking down the lumps which formed in it.

Lute, or Paste, of Albumen and Wheaten Flour.—
The Editor lately found an ingenious copper-smith fitting
togetherthe inside joints of a distilling apparatus, by putting
between the shoulders of them, stout hempen cloths, coated
on both sides, with a thick mixture of wheaten flour
and the whites of eggs (albumen), made in the cold. In
this judicious way, and without tainting the flavour of the
alcoholic liquors, to be distilled in the apparatus, he em~
ployed a lute, which, instead of dissolving in the hot
vapours, on the contrary was hdrdened by them. He em-~

VoL. 1
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ployed a thick mixture of white lead ground in oil, to coat
the exterior of his joints as usual.

The late Mr. Samuel Varley’s Chemical Lute.~This
congisted of wheaten-flourymixed with cold water, to which
he added a portion of common salt. On applying alittle
of this lute, either to close the joints, or to stop the issue
of vapours in distilling, the heat instantly acting upon the
fiour, changed it into a thickened paste, which had the de-
sired effect. As, however, it might have been difficult to
unlute the apparatus, after the operation was finished,
so tjle salt was added to the lute, by way of introducing
water into 1t, to soften it.

Pyste of Wheaten-Flour and * Resin.—A German manu-
facturer of ladies’ work-boxes, jeweller’s trays, &c., was in
the hahit of lining them with morocco leather, velvet, or
paper, with a paste composed of wheaten-flour mixed
up with water, and boiled ; and whilst boiling, he incorpo-
rated a quantity of black resin with it, which greatly im-
proved its strength, and prevented it from being so easily
affected by moisture. He finished it by straining it through
a coarse cloth, and thus removed all the lumps in it.

Paste of Wheaten-Flour and Wax.—A Mr. Mayhew
informed the Editor of this improved paste, many yeass
sidce ; and which he made in the followmg manner.  After
boiling a mixture of wheaten-flour in water, to form a paste
as ufual, he stirred a piece of wax candle round in it a few
times, and which, mingling with the paste, greatly im-
proved its binding quality. The Editor made some of
it, and found it to have acquired a saccharine taste, from
the union of the wax with the flour.

Paste of DBean-Meal.—Mr. Boyle Godfrey, in a che-
mical work published by him many ycars since, says, that
a paste composed of bean-meal and water, may be uscfully
eMployed in closing letters, and that such closures cannot
possibly be loossened by directing the stcam of boiling
water upon them, as would be the case when the ordinary
wafers were s¢ treated.



On making Raisin Wine. 115

Clay’s Paste, of Wheaten-Flour and Gelatine.~The
paste by which the sheets of whited brown-paper were
so firmly held together, in the celebrated Clay’s, of Bir-
mingham japanncd paper tea-ttys, &c., was a compeaition
of wheaten-ﬂour and carpenter’s glue boiled together.
Each sheet of paper was united singly to the others by
this paste, the air being carefully driven out from between
them by wiping with a coarse cloth from the centre towards
the sides; and thcy were besides carcfully dried in stoves,
between each layer.  Thus combined, they might be sawn,
planed, nailed, and glued together, in the manner of wood ;
but the articles were nuwich lighter and stronger, when
japanned, than if formed of wood.

XXV.—On an improved Mezthod of making Raisin Wine.
By Avtuuvr Aixi~, Esq., Secretary to the Society for
the Encouragement of Arts, Manufactures, and Com-
merce, Adelphi, IF.1..5. F.G.S. §c.*

I nave for some ycars been in the habit of making for use
in my own family, a light dry raisin wine; I have also
noted down, with more or less minuteness, the progress and
result of several of these experiments; and I beg leave
now to offer them to the Socicty, in the hope that thereby
some additional light may be thrown on a very lmportant
branch of domeqtlc cconomy.

It appeared to me, from some previous comparative trials
with black currants, and with others of our native fruits,
that nonc of them are so well adupted to make light dry
wines, as the better kinds of raisins: a farther advantage
attends thc use of this latter fiuit, that the wine may be
made at the season when the temperature is most favourable
to the due progress of fermentation.

The raison which 1 have been most in the habit of using,
and which I prefer, 1s the Muscatel. It is imported in
boxes, containing about twcngy pounds; and, when new,

* From the Society’s Teansactions, just published.
12
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is in common use as a table fruit. In this state it would
doubtless make a wine of excellent quality ; but its price
prolnblts its employment for this purpose. In those which
" remain unsold for about a ytar, the rich pulp of the recent
raisin, becomes mixed with sugary concretions, which ren-
der it less acceptable at the deseri; and the price of such
fruxt, being from ten pence to a shilling a pound, brings it
within the reach of the domestic winc-maker.

That matter, whatever it be, which, through the process
of fermentation, converts a solution of sugar into vinous
liquow, exists in raisins in sufficient abundance to change
into wine a greater quantity of sugar than the fruit itself
contains; and I have found it advantageous, both as re-
gards the price and quality of the product, to add to any
given quantity of raisins from one-tenth to one-third of
their weight of sugar. In order, however, to avoid tainting
the wine with the peculiar flavour of cane-sugar, 1 use
good loaf, at the average price of ten pence or eleven pence
a pound.

In my early experiments, I poured hot water on the rai-
sins, and allowed them to remain therein twelve hours,
more or less; by this time the raisins were plumped up,
and I pressed them between fluted wooden rollers, in order
to break their skins, and press out the juice. This process,
however, by no means succeeded to my wish ; the rollers
were clogged and strained by the fruit which adhered to
them ; and many of the raisins, by reason of the tough-
ness of their skins, passed though the rollers entire. I
therefore adopted the plan of having the raisins chopped
(without previous maceration) on the same kind of tray,
and with the same kind of chopper, as is used in making
minced meat ; and I have had no reason to vary from this
method, except that, of late, I have directed the raisins to
be chopped finer than they were at first. Previous to the
raisins being chopped, the stalks are separated for a use
that will be mentioned hereafter.

I have tried scveral propox‘tions of ingredients, but those
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from which [ have obtained the best results, are three
pounds of raisins, and one pound of sugar, to an ale gallon
of water.

I prepare the must, sometintes by mashing, sometimes
by maceration.

The mashing is performed in the following manner: the
chopped raisins being put into an open tub, or an earthen-
ware pan, I pour on them hot water, in the proportlon of
about a quart to four pounds of fruit. My object, in this
first mash, is to extract the greater part of the saccharine
mucilage, as little altered as possible ; I therefore hesg the
water no higher than abqut one hundred and twenty de-
grees of Fahrenheit’s thermometer; the water and fruit are
mixcd, and after standing for about a quarter of an hour,
the whole is stirred together as accurately as possible by
hand, taking care to break down all the lumps; and, ina
few minutes afterwards, is placed on a sieve over a tub,
where it drains for a short time ; the husks are then lightly
pressed by hand, and are returned to the mash-tub.

The sccond mash is made exactly in the same manner as
the first; and the husks, after pressing, are returned again
to the mabh tub.

They will now be found to have lost the whole of their
clamminess, though they are still sweet; I therefore con-
clude that the saccharine mucilage is now for the most part
extracted, and my principal object in the subsequent
mashes, is to dissolve out the tartar. For this purpose, the
water of the third mash is put on at the heat of one hun-
dred and fifty or one hundred and sixty degrees, and is
conducted in the same manner as the former. The liquor
thus obtained, is considerably acidulous, having t e flavour
of the raisins, and but little sweetness. Three-fourths of
the mash being now made, it is tasted, in order to ascertain
whether it is sufficiently astringent ; and, according to the
intended astringency of the wine, I either altogether reject
the stalks, or use the whole or a part of them. If a some-
what astringent wine is intenddd, the last mash is thus pre-
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pared : I pour boiling water on the stalks, in a separate
tub, and after they have been macerated. for about a quar-
ter of an hour, I'put the liquor on the husks, and mix
the well with it ; in a qutrter of an hour more, the liquor
1s pyt on the sicve, and the husks are well squeezed by
hand. G

While the last mash is preparing, I transfer the liquor
Sf the first three mashes into the fermenting tun, und dis-
solve the sugar in it; T then add as much of the last mash
as is requisite to bring the must to the duc proportions,
viz.gone ale-gallon of must, to three pounds of fruit, and
one pound of sugar. The time occupied by the above
processes is four or five hours, and the temperature of the
must, when put into the fermenting tun, is usually about
scventyedegrees.

If the weather is warm, and apparently more likely to
become hotter than colder, I pour the must into the fer-
menting tun with as little agitation as possible ; but if it
1s cool, and not likely to get warmer, I dash each puilful
against the sides of the tun, pouring it in from as great a
height as I can conveniently reach ; by this mcans, it is
more mixed with atmospheric air; and liquor thus treated
will often begin to ferment in less than twelve hours. If
the must is at the temperature of seventy degrees, fermen-
tation begins in from twelve to thirty-six hours, according
as it7is treated ; and the scum which risés is sometimcs
taken off every day, and sometimes allowed to remain  till
the liquor is about to be removed from the fermenting tun.
If the fermentation is languid, I keep on the cover of the
tun,“and stir the scum daily into the liquor ; if too rapid,
I take off the cover, and remove the scumn as it rises.

The lowest temperature at which I have observed fer-
mentation to take place, is forty-cight degrees. On this
occasion, the must was at forty-eight degrees when it was
put into the tun, the temperature of the cellar being forty-
six degrees. On the next morning, it was at forty-seven
degrees ; and on the sccond moruiny, at forty-six degrees ;
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the temperature of the cellar remaining the same : on the
third morning, both the liquor and cellar were at forty-five
degrees, no signs of fermentation having yet appeared.
The liquor was then placed efore a fire for sume hours,
and fermentation began ; it was then removed to the &ellar,
and on the fourth day,the fermentation was going on
steadily but slowly, at forty-cight degrees. I have never
made wine when the heat of the air was above seventy de-
grecs; and, on the whole, I prefer a temperature of from
fifty-five to sixty degrees. That of the liquor, after the
second day, continues about two degrecs above that of the
cellar, till the cighth or ninth day, when the fermenltation
has usually become languid, and the heat of the liquor,
and of the cellar, scarcely differ more than onc degree.

The liquor is now vinous, but sweet ; and, after carefully
skimming it, [ transfer it to glass carboys, containing about
six or seven gallons, or to stoneware barrels, of the same
size*. [ insert in the bungs glass tubes of safety ; and,
on the second day, pour mto them about an inch of quick-
silver, to exclude the air.  'The cement that I use for co-
vering the bungs, is a mixtare of wax and resin.

Carlouic acid continucs to bubble through the quick-
silver in the safcty tube for some weeks; after which, it
ceases ; but the column of quicksilver in the exterior leg
of the syphon, is always higher than that in the interior
leg. 1 have.never scen a single instance of the onter air
passing into the carboy.

The loss during the fermentation in the tun, is about six
per cent. ; subject, however, to variations from the tempe-
rature of the liquor, from the scum being removed once or
oftencr, and from the cover of the tun being left on or off.

I think the wine ought to remain an entire summer in
the barrel or carboy, in order that the fermentation may
proceed so far as almost entirely to decompose the sugar ;

* As barrels of stoneware are always more or less porous, they should be
warmed thoroughly bofore a fire, and be rubbed over with a mixture of bees’

wax and turpentine (about one part of turpentine to three of bees’ wax):
when thie coatng i grown cold, it thduld be well rubbed in with aliard brush,



120 On making Raisin Wine.

and as my usual times of wine making are April and Oc-
tober, that made in the former month is bottled in the
March following ; ahd that made in October, is bottled
abouf the end of Septembsr, or a week or two later, ac-
cording to circumstances.

" I never fine the wine, being of epinion that the light dry
wine, which it is my aim to produce, would be materially
injured by being deprived of its tannin, through the action
of isinglass, or of any similar substance.

At the time of bottling, I have seldom observed the wine
to haye any very sensible flaxour,—meaning by flavour,
that compound sensation of smell and taste, which cha-
racterises the finer kinds of wines; but after remaining for
a year in bottle, a flavour resembling elder flowers is
strongly developed, mingled, generally, in a slight degree,
with that of prussic acid.

As soon as the wine begins to run turbid from the car-
boy, I pass the whole of what remains through a filter ;
but though I am careful that the wine, when bottled, should
be clear, though not bright, there is always more or less of
flocculent matter deposited, which requires the bottles to
be set upright in the bin, and to he decanted with care.

The wine, when first decanted, is often of a very pale
yellow colour, especially if high flavoured ; but in an hour
or two it deepens more or less, and at ]ength acquires a
tint like that of Bucellas, the prussic acid Havour at the
same time disappearing.

Instead of mashing, as above described, I have some-
times pursued a still more simple way,—that of maceration;
by mixing in the fermenting tun the usual proportions of
chopped raisins and sugar with cold water, and lcaving the
raisings in the liquor during the whole of the first fermen-
tation. DBy this mecthod I obtain a higher-coloured wine ;
buf; the fermentation being generally slower, and conse-
quently longer, it is destitute of that Frontignac, or clder-
flower, flavour, which it generally ucquires when treated
according to the first procels; and is apt to get a les»
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agreeable flavour from the husks of the raisins. Some-
times, however, the method succeeds very well ; and the
clder-flower flavour not being pleasint to many persons,
such wine is more generally aqceptable than the former.

In May, 1827, I made some wine in the way last de-
scribed. The materials were put together on the 3rd day
of the month, the temperature of the liquor and of the
cellar being fifty-six degrees. On the 5th, at night, fer-
mentation had just began, the temperature of the liquor
and cellar being fifty-seven degrees. On the 7th, the li-
quor was at fifty-eight degrees. From that time lo the
19th, the fermentation went on, though languidly, the tem-
perature of the liquor varying from fifty-seven to fifty-eight
and a half degrees ; and that of the cellar from fifty-five to
fifty-seven degrees. From the 19th to the 24th, the wea-
ther became warm, the temperature of the cellar rose to
fifty-nine degrees, and that of the liquor to sixty-one de-
grees. It had now been twenty-one days under fermenta-
tion ; and therefore, though it was still rather too sweet, 1
put it into carboys, and bottled it about half a year after-
wards. This wine i1s now (December, 1828) strong, dark-
coloured, for white wine, but still rather sweet, and tastes
too much of the husks.

XXVL—Omn.the Importance of Improving the Art of Ship-
Building *.

IN no period of the world, has the subject of naval architec-
ture had higher claims on public attention than the present,
and to our own country in particular, it is an art of
such transcendant importance, that no means should be left
untried. Nor isit only in a commercial point of view, that
ship-building is valuable to man, since, by the enterprise
that fortunately characterizes the modern navigator; the
occan is become one of the high roads of civilization, perhaps

* Abridged from a notice on they Article Surp-puiLpine ; published in
vol. XVI1L pait I, of the Edinburgh I!Rruclm ‘edia.  Ldited by Dr. Brewsren.
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the highest ; and, therefore, in the snccessful cultivation of
the various arts connected with navigation and commerce,
every lover of humaun improvement must feel an interest,
sproportionate to the influenqe which they are now univer-
sally allowed to exercise on the improving destiny of man.

Naval architecture may be canten plated under three
points of view. First, as regards the means it atfords for
the purposes of war; secondly, as it relutes to commercial
enterprise and speculation ; and, thirdly, as it is connected
with human improvement, the enlargement of geographical
Lnow]e(lge, and the extension of the blessings of civiliza-
tion. “The cultivation of the first i is unfortunatcly rendered
necessary by the peculiar condition of the world, and
perhaps the second and third arc in some degree assisted
by it; but it is the successful advancement of the latter
that renders the study of naval architecture most pleasing,
and elevates it to rank with those arts which minister
so essentially to the happiness and well being of man.

The author of the article under consideration has
contemplated his subject in the most general points of
view.  Omitting the ewly history of the ait, the materials

which are abundantly supplied by Charnock and
others, he advances at once to its leading and essential
elements, and connects, in a comprehensive form, the
labours of Bouguer and Euler, with those of Atweod,
Chapmen, and Seppings.  Ship-building, though an imper-
fect art, has many great and celebrated names connected
with its history. Assuming, for the first time, in the latter
part of the seventecth century, » scientific form, in conse-
quence of the labours of' Paul Haste, in his Theorie de la
Construction des Vaisseaur, we find it alterwards enriched
by the labours of many mathematicians ; and the masterly
improvements of Seppings in our own times, has added to
it a perfection it never before possessed. The creation of the
College of Naval Architecture, in Portsmouth Dock-Yard,
has also communicated to it a greav impulse. It cannot
now be said, to adopt the ldouage of the author, when
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speaking of its former condition, that the torch of geometry
does not illuminate its path, or that the maxims of mecha-
nical science are not applied to its daily practice. Inquiry
has been awakened, and theyantiquated rules, which fora
merly guided our ship-builders, are now gradually giving
way to methods, authorited by the legitimate deductions of
scicnce. It is a mighty and comprehensive problem, to
contemplate all the essential clements connected withahe
construction of so massive and stupendous a fabric as a
ship, destined for all the terrible purposes of war, which, in
the magnificent voyages it undertakes, has to cross wide
and immeasurable seas; agitated at times by the unbridled
fury of the wind, subjecting it to strains of the most for-
midable kind ; which shall pesscss mechauical strength to
resist these, and at the same time be adapted for stowage
and velocity, which is expected in all cases to overtake Lhe
encmy, and yet must contain within it the materiel for a six
month’s cruize. These, und many other complicated inqui-
ries, which the naval architect has to contemplate, must all
be involved in the general conditions of his problem, the
elements of which he must estimate, while he is rearing his
mighty fabric in the dock, and be prepared to anticipate
their cffects, when he launches his vessel on the turbulent
bosom of the sea. And yet there are men, blind to the ex-
perience of the past,“who deny that science has any thing
to do with the coustruction of a ship. Science, says the
eloquent author of the article, is the basis of every well or-
dered machine. Science was the ground work of all that
Watt, Smeaton, or Wren ever achieved ; and can science,
says he, be unnecessary in the formation of a ship? We
must say in reply, that science is absolutely neccssary
m the construction of a ship, and we cordially agree with
the writer, that the college of naval architecture is hikely to
prove a most beneficial institution to the country. la the
year 1795, we find that the commissioners appointed to re-
vise the civil affairs of the navy, remarked, that the class
of persons (rom whom theYmaster ship-wiights and sur-
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veyors of the navy were chosen, ‘ had no opportunity of ac-
quiring even the common education given to men in their
rank of life, and that they rise to the complete direction of
*the cgnstruction of ships, on Wwhich the safety of the empire
depends, without any care or provision being 4aken on the
part of the public that they should have any instruction in
mathematics, mechanics, or in the science or theory of ship-
building.” The death blow to this lamentably imperfect
system was, however, given by the establishment of the
college.

Ourt author has given a forcible outline of the course of
studies pursued at this admirable institution.  After a
severe contest before admission, the successful candidates
remain seven years at the college, pursuing geometry,
algebra, tyigonometry, in all their important applications,
examining the theoretical and practical details of mechanics
and hydrostatics, and closing their purely mathematical in-
quiries by an enlarged course on the differential and inte-
gral calculus. After obtaining sufficient elementary know-
ledge, they are employed in constructing original designs
of ships of war, ascertaining their dnplacements, and of
the whole masses of the ShlpS and their cqulpmcnts, con-
sidered as heterogenous bodies. To this is added the most
exuact and accurate inquiries connected with the stability,
both according to the metacentric method of Bouguer, and
to the=more perfect and precise investigation of Atwood.
Comparisons are also instituted, the quality of English
ships are compared with those of a foreign build, their
several propertics are analyzed, the good qualities are com-
bined so as to remedy the bad, and to produce in their ulti-
timate application the most perfect design.

But it is not to thcory only, that their attention is
directed. The practical details of the artreceive a large
portton of theirattention. They are effectually taught how
to lay off ships in their practical construction, and in
making drawings which are necessary for the exccution of
the work, in the progress of tife building. The adze and
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the line are put into their hands, like the humble operative
at the dock-side, and a vigilant practical ship-wright ex-
amines into the minutest details of théir duty. Engaged,
therefore, in the morning, we Will suppose, in studying the
theory of the@ profession, in calculating the displacement,
in investigating the properties, of the midship section, or
endeavouring to catch a glimpse of the deep and recondite
laws that regulate the resistance of fluids, they turn in the
afternoon to the practical details of their art, in shaping or
adjusting timbers, fitting up the component parts of the
seppings’ diagonal framing, bolting together the timbers of
his circular sterns, and gbserving in thosc numerous cases,
which the eye of theoretic intelligence is in general so ready
to catch, the actual application of rules which occupied their
morning thoughts. What else, our author asks, is neces-
sary to make a complete and perfect ship-wright? The
members of the college have the amplest and best theories
continually before them, and the most enlarged practice to
exemplify their application.

Our author, however, closes this part of his paper with an
admonition, which will not, we hope, be neglected in the
proper c'luarter. The studies of the members of the college,
says he, are but begun, when the term which marks their
residence has expired. Naval aachitecture is a jealous
mistress, and requires ‘the undivided man. Not the de-
votion of a feiw years, but of a life consecrated to its pur-
suits with unwearied zeal, must be devoted to its interests ;
and the cordial and uninterrupted pursuit of its varied
details, must mect with the reward which attends the
industrious labourer in other departments of the art.

We are glad to find, however, that our author, notwith-
standing his able and vigorous defence of the college, has
not neglected to consider the condition of the working
men. Among the many operatives which a dock-yard
presents, says he, there must be some few, at least, de-
serving of a better fate, than to spend the long term of their
lives in a perpetual state of unteasing labour; some, though
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working at first as humble shipwrights, yet deserving from
their talents torise to command. The great object, says
the author, in a well' regulated community, is to encourage
ability, wherever it appears; and we are persuaded that
the welfare of the country will be essentiallygpromoted by
fostering native talent.” ¢

“ The section on the dimensions and forms of ships, is
orte replete with the most interesting inquiries. 'The gra-
dual augmentation that our ships of war have received in
their dimensions, is connected with the most interesting
and important principles. A first-rate, constructed a century
ago, is a vesscl of quite a difierent class fron: a first-rate ofthe
present day.  Of such magmficent ships as the Britannia,
the Prince Regent, or the St. Georse, our forefathers could
have no ,conception. They are not only magnificent as
exhibiting the mightiest combinaticn of timbers ever con-
structed by man, but in futurc wars will devclope energies
more terrific than any eshibited at St. Vincent or Trafalgar.
The Regent, of 1000 tons, constructed in the reign of
Henry the Seventh, can bear no possiblc comparison to
the Regent, of 2600 tons, counstructed in the reign of
George the Fourth ! Spam was the first nation that in-
creased considerably the dimensions of her different classes
of ships, and France followed her example with better
success. In later times, the Americans have made some
great Steps in this important inquity; and*we rejoice to
find that our own excellent naval administration have not
lost sight of the subject. There are many advantages re-
sulting from the enlargement of the dimensions of ships.
It enables them to possess great stability, and thereby to
carry a great press of sail with a comparatively small body
immersed in the water ; thus giving them a great moving
power, in proportion to the resistance they experience, and
thefeby increasing their rate of sailing. Large dimensions
also, in proportion to the nnmber of guns, gives fine quar-
ters to the men 1 action. It enables a finer form to be
given to ships below the wafler, so that they have a good
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entrance forward, and a clean run aft to the rudder, and
to have the form best calculated to present great lateral re-
ristance to the water, which prevents the ship from making
much lee-way. L]

The only ghjection to this increase of dimension, is the
expense; and possibly there arc some limits beyond which
it cannot be carriecd. We are persuaded, however, that
this limit has not yet been attained, and we carncstly prass
its consideration on our naval engincers.”

XXVII-—O0n Parabolical Cupped Patent Breechel, for
Gun-Barrels. By the Epitox.

IT is now thirty years since the Lditor, at the suggestion of
a scientific mechanic, first applicd the parabola to ghape the
cups of patent breeches for gun-barrels, instead of the sphe-
rical form generally given to them, and the effect of which
spherical form, was to cause the shot propelled therefrom
by the charge, to be continually reflected to and from the
sides of the barrel, during its whole passage through it,
to the great injury of its effect.  Whereas, it is a known
property of the parabola, to cause any body propelled from
its surface, to proceed in direct parallel lines, without any
crossing, as in the case of the spherical cups. This para-
bolical shape hikewise affords great facility and convenience
in cleaning the cups, after the day’s shooting ; wheieas the
spherical cups are very diflicult to clean. The Editor re-
commended this parabolical form of the cups to his friend
Mr. Samuel Nock, a respectable gun-maker in this metro~
polis, twelve years ago; who immediately saw the great
advantages of it, and has coustantly adopted it ever since.
He, however, hag lately complained to the Editor, that
another London gun-maker is now advertizing the parabo-
lical cupped breeches as a new discovery ; and it is ticere-
fore but fair to state the above particulars of the origmal
application thereof by the Editor, thirty years ago ; and its
adoption, twelve vears since, by Mr. Nock.
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LIST OF PATENTS FOR NEW INVENTIONS,

W/vic/t have passed the Greaf Seal since January 12, 1830.

To lelmm Hale, of Colchester, in the county of Eex, machinist’
for a machine or method of raising or forcmg water, for propellm g
vegsels. Dated January 12, 1830.—To be specified in six months.

To James Carpenter, of Willenhall, in the parish of Wolver-
hampton, in the county of Stafford ; and John Young, of Wolver-
hamp®n, aforesaid, locksmiths ; for certain improvements in locks,
and other securities, applicable to doors, and other purposes.
Dated January 18, 1830.—Tn six months.

To William Parr, of Union-place, City road, in the county of
Middlesex ; for a new method of producing o reciprocating action
by means of rotary motion, to be applied to the working of all
kinds of pumps, mangles, and all other machinery, in or to which
reciprocating action is required or may be applied. Dated January
18, 1830.—In four months.

To Edward Dakeyne, aud James Dakeyne, both of Darley Dale,
in the county of Derby, merchants ; for a machine, or hydraulic
engme, for applying the power or pressure of water, steam, and
other elastic fluids, to the purpose of working m'\chmery, and
other uses requiring power, and which is also applicable to raising
or forcing of fluids. Dated January 21, 1830.—In six months,
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XXVIIL—Onthe Microscope. By Tnomas CARPENTER,
Esq. With Remarks and Additions. By the EpiToR.

WITH FIGURES.
(Continued from page 78.)
DEAR SIR, London, February 8, 1830.
THE beginning of last June I met with a cluster of eggs,
attached to the leaf of a water-plant; they were disposed
with so much symmetry, that I took them home to exa-
mine under my microscope, and found I had procured a
very inteyesting object. I believed that they had been
placed on the plant by one of the water-beetles; and
wishing to ascertain the species, I placed that portion of
the leaf’ to which they were agglutinated, on a small piece
of cork, and which I floated on the surface of some water,
placed within a tea-cup. In a few days the larvee had left
the eggs, and bad crawled down the sides of the cork into
the water: there were hundreds of them, and so exceed-
ingly minute, that I could make out nothing without
placing them under the object-glass of my mlcroscope I
then found them to be the larvee of a species of dyticus,
and more interesting microscopic objects I have scarce ever
met with. They were furnished ‘with forceps or jaws at
their heads similar to the dyticus marginalis. 'The minute-
ness of these larve rendercd them fine microscopic objects,
as they would bear a very high magnifying power, under
which their internal structure was plainly seen.
voL. K
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I have also met with clusters of similar eggs attached
to the blades of grags, growing on the banks of the New
River; and, by using the above method, have succeeded
in psoducing larvee from them, with precisely the same cha-
racters as those from the eggs found on the water-plants in
ponds. I herewith send for ybur inspection the empty
shells from which the above inseets had come out; and
also some perfect eggs, which [ had dried, by heating them,
in order to prevent the larvee from coming forth. The cha-
racters on the external parts of these eggs you,will find
veryecurious ; indeed, the eggs of all the insect tribes arc
highly interesting objects ; the various shapes and markings
upon them, arc almost as diversified as the inscets them-
selves. They are to be met with of various colours, some
are foutd of almost every shade of yellow, green, and
brown; a few are red, and others black. Green and
greenish coloured eggs are not unusual; and they are
sometimes speckled over with darker colours, like those of
birds. Some are smooth, and others beset, in a pleasing
manner, with raised spots. We are accustomed to see the
eggs of difterent species of oviparous animals so nearly re-
sembling each other in form, that the very term egg-shaped
has been appropriated to this particular figure. Among
those of birds, with which we are most familiar, the sole
variations are merely shades of differcnce_between a glo-
bular and an oval or ovate figure. The sh'apes of the eggs
of inscets, however, are conﬁned to no such limited model.
They differ often as much, both as to their shape, mark-
ings, and appendages, as one sced does from another.
Their usual forms indeed are globular, oval, or oblong,
with various intermediate modifications. We mect with
them shaped like the common hen’s egg; flat, and orbi-
qular; elliptical, conical, cylindrical, hemispherical, lenti-
cular, pyramidal, square, turban-shaped, pear-shaped,
melon-shaped, hoat-shaped, of the shape of a drum, &e. ;
and sometimes of shapcs gp strange and peculiar, that we
carr scarcely allow their claim to the name of eggs! In
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Kirby and Spence’s cxecllent work on Entomology, plate
XX., you will meet with a great vayiety, both in their
shapes and markings, of the egus of insects, of the accu-
racy of which there is no question ; and, indeed, yousmay
satisfy yourself thercon, by secking for varieties of insect’s
cges during their proper scason. In the mean time, I send
a few specimens from my collection, for your examination.
Some of these are from the vapourer moth, and are cu-
riously embedded in hair.  The female moth is destitute of
wings, and thercfore cannot fly. The males are very shy,
and difficult to capture. The method of taking tham is
very singular: a collectos, having a female moth confined
within a pill-box in his pocket, has only to go into the
woods, and the males, by some powerful instinctive faculty,
will find them out in that sccluded situation, and, *hovering
over the collector, they are casily taken in his net. Mr.
Stone, a celebrated entomologist, assured me that he has
had females confined within a breeding cage in his yard in
London, and the males have even found their way from the
woods, over the houses, and ahghted on the cage in whieh
the fema)es vere confined! 1 have before remarked, that
Mr. Samouclle stated that the males have even been known
to enter the pocket of an entomologist, who had a female
moth thus secured in g, box! In many species of lepidop-
tera, the females are also destitute of wings, and the males
are captured in a similar manner to the above.

With the eggs, I also send you a caterpillar; you will
observe how curiously it is covered all over with hairs and
feathers.  Likewise specimens of the male and female
mnoths, I also send a few eges from the oak-egger moth ; I
have, from good authority, been informed of a singular
circumstance in the economy of ncture respecting the pre-
servation of this species of insect. It appears, that the
fewnale lays a certain number of eggs at one time ; the ca-
terpillars are also excluded from them nearly all at one time;
and after feeding their usual pariod, they pass into the cry-
salis state. The first year, a few moths only come forth ;

K2
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the following year produces a few more ; and again, in the
nest year, others cope out 3 but it is not until the scventh
year, that the whole are produced ! Although it appears
above that the caterpillars went into the crysalis state at
about the same ume.  Does not tlns wode of preserving
the species of inscets show the mybtcuous wavs of the Al-
mjghty even in his smaller works ?

With these you will also receive a few eggs from the cab-
bage butterfly, the Atlas moth, and the magpic moth ; the
characters in thesc arc very singular.  Also some from the
gypsy moth, very curiously embedded amongst hairs, pro-
duced from its own body, it thus forming a nest to lay
them in; a wise provision of nature for the preservation of
its offspring.  Also some other eggs from the buff-tip moth ;
in the cehtre of each egg, you may observe an indentation
or opening, which is covered over with a thin film or skin,
to protect the caterpillar while within it, and also to afford
it an easy way of breaking its way through the egg. There
are likewise some other very singularly marked eggs, which
I found attached to the twigs of the hazel and blackberry ;
and some others which had bceen deposited upop a ripe
currant,

In order to point out to you the amazing number of
caterpillars which are produced frogi a single moth o1 but-
terfly, and which, if not kept within duc limits, would de-
stroy all our vegetation, I send you the bodies of a moth
and of a butterfly, laid open, and in which you will observe
that every part of the interior is full of eggs. These are
not solitary instances, as the bodies of all the {emale moths
and butterflies are filled with eggs in the like mauner.

In Kirby and Spence there is a very interesting statement
of the number of egys laid by various iusects ; the musca
meridiana, a common fly, lays two ; other flics, six or cight;
the flea, twelve ; the burying beetle, uicrophorus vespillo,
thirty ; may flies, under a hundred ; the silk-worm moth,
about five hundred ; the groat goat r. xoth » cossas ligniperda,
one thousand ; acarus Americanus, more thun a thousand ;
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the tyger moth, callimorpha caja, sixteen hundred ; some
cocci, two thousand ; others, four thousand ; the female
wasp, at least thirty thousand ; the qu'een bee varies consi-
derably in the number of eggd that she produces in,one
season, in some cases it may amount to forty or fifty thou-
sand or more; a small Aemipterous insect, resembling a
little moth, alcyrodes proletella, two hundred thousand.
But all these are left far behind by one of the white anbs,
termes fulali, F. bellicosus of Smeathman, the female of
this inscct extluding from her cnormous matrix not less
than sixty eggs in a minute, which makes 3,600 n an
hour, 8G,400 in a day, 2,419,200 in a lunar month, and the
enormous number of 211,449,600 in a year! TPiobably,
indeed, she does not always contimue laying at this rate;
but if the sum be set as low as possible, it will yat exceed
that produced by any other known animal in the creation.
The sturgeon is said to lay 1,500,000 eggs; and the cod
fish 9,000,000. In the British Museum thelc are several
specimens of the above inscct, whose abdomens are dis-
tended to an amazing size, they arc completely filled with
eggs.

I also’send you ihe cgg from a large species of grass~
hopper, and the bodies of two of thcse inscots, which you
will find are filled thh cggs; together with a few eggs
from the common gmt With these you will likewise re~
ceive the head’and thorax of a moth, which are cdvered
with a profusion of delicate scales and feathers ; together
with parts of other moths, displayed as proper objects for
the microscope. Likewise several minute moths, of mosg
exquisite beauty, and which arc profusely adorned with
fine metallic coverings. Among these are several specimens
of the semi argentella.  You will observe, that in the up-
per wings of these minute inscets,, there is a wonderful com-
bination of all the varied shades of molten silver, and bur-
nished gold ; thcy being  entirely adoimed with plates,
which ulubxt i one view the appearance of those costly
metals ; but by varying the Jight from the speculun, they
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will give different shades of the gnost cxquisite colours!
There is also the head of a very singular moth, it having
two single eyes, placed on two pillars, situated at the back
partof each of its two nunlerous compound eyes.

I have likewise sent a specics of panorpa, usually termed
the scorpion-fly; the various parts of this fly are well
adapted to fit up as microscepic objects : the wings may be
vlewed as transparent objects; the head, with its singular
beak-like appcarance, and the organ at the end of its ab-
domen, as opaque objects ; and they will afford you much
entegtainment in the examination of them.

1 also send you a species of ong of our large gnats, which
severely bit me last summer, and have set its jaws open, in
order that you may observe the great power of these parts.
Also anether specics of ants, from Africa, accompanies this.
You will perceive what capability these insccts have for
committing depredations; and when marauding in prodi-
gious numbers, as is the case in the warmer climates,
scarccly any thing can withstand their united attacks.
This, I bclieve, is onc of the visitation ants mentioned by
me in your third volume, page 271.  In addition to the
tremendous jaws with which it is furnished, you will also
perceive a formidable sting protruding from its abdomen ;
it also mjeets a poisonous fluid into the wounds it makes,
the pain from which 1 have been informed is mtolcrnblc.
Of this you will have no doubt, when y.ou c¢xamine the
nsect. 4

You will find the numerous spécies of curculios to be
exceedingly interesting on examining them under your:thi-
croscope. The various maukings, and splendid scales with
which some of them are profuscly iadorned, have a fine
effect when viewed under the opaque speeulum. I send’you
a‘specimcn which T bred from the water betony, curculio
scrophularia ; this inscet is very curiousl)'r matked.  With
it 1 also send a portion of the plant, in which you will ob-
serve mowhat manmer the segd of the plant has been eaten
by the inacot m G larva wate. Also thc case 1t spun when
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changing into the crysalis, and the exuvia or cast skin
within the case, thrown off previous to its becoming the
perfect insect. .

With this I likewise send asfew curculios from the marsh.
mallow ; the wing-cases of these you will find worthy‘your
observation. As also thpse of C. nigrorostris ; with a few
others, which I found on a wild plumb-tree. The proboscis
of these are very long, and they are polished like blgck
ebony. These I observed to run much faster than most
other species of curculios. Others that I send I found on
the mallow and the sallow tree. Also some exceedingly
minute ones, from the furze; these latter are cudously
marked with hairs and longitudinal furrows on their wing-
cases. I also send C. rumices, with a singular case wove
by the larva prior to its changing into the pupa state.
Likewise a few from the willow tree, C. maculatis. These
I bred from the larvee, by feeding them on the bloom of
the tree, until they went into the crysalis state, and even-
tually came forth the beautiful insects you now receive.
You will find among those I send for your examination a
great variety taken from the oak, possessing much splen-
dour irf colour, and particularly C. argentatus. 1 had fre-
quently heard, from collectors, much praise bestowed on C.
Bacchus, for its unrivalled beauty ; and was therefore very
anxious to procure a pecimen or two of it ; but after dili-
gently scarchang for scveral years, I met with no spccess,
owing to the scarcity and locality of the insect: however,
that 1 might not be altogether without one, I purchased a
specimen, and, on comparing it with some brilliant curcu-
lios in my cabinet, I found it very inferior in splendid co-
lours to many of our comimon species ; indeed, it falls infi-
nitely short in beauty to C. mitens, or C. argentatus, in my
opinion ; and I have no doubt that when you compare the
specimens, you will agree with mé.  With C. Bacchus 1
have also sent a wing case of C. imperialis, for you to
compare the two together ; this last is decidedly the most
heautiful of all the coleopterdus insects ; itis so rich, when
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placed under the microscope, that 1t dazzles the eye with
more splendid refulgence and brilliancy than ten thousand
diamonds would whén set in gold.

« I likewise send you sevetal species of the genus elater
for your examination. Many of the colcopterous insects
have a.great difficulty in restoring themselves when laid
on the back ; the apparatus with which the insects of this
ganus are provided for that purpose, is singular and curivus,
An elastic spring or spine projects from the hinder extremity
of the breast ; and there is a groove or cavity in the ante-
rior part of the abdomen. When laid on its back, the in-
sect rYises itself on the anterior p::rt of the head, and the
extremity of the body; by which means, the spine is re-
moved from the groove, where it is lodged when iu its nu-
tural position ; then suddenly bending its body, the spine
is struck with force, across a small ridge or clevation, into
the cavity from whence it was with:lrawn ; by which shock,
the parts of the body before sustained in the air, are so for-
cibly beat against whatever the insect is laid on, as to
cause it to spring or rcbound to a considerable distance.
The antenne are lodged in a cavity, scooped out of the
under side of the head and thorax, probably to Jreserve
them when the insect falls after its singular leap. The ex-
periment of their leaping may be proved by placing a living
insect of this genus o its back in ybar hand.

Therc are ncar two hundred species of tlss genus of in-
sects now ascertained, of which ncar thirty are found in
England. They are all easily distinguished from every
other genus, by the spine at the cxtremfy of the thorax ;
a character which scarcely any other insect possesses. The
phosphoreus, the noctilucus, and several other species of
this genus, give out a strong phosphoric light in the night
time, and which is so luminous, that a person may see to
read the smallest print, by placing them on the leaf of a
book ! Among those I send you will find E. noctilucus.
This remarkable inscct is called in South America, where
it is not uncommon, cocujus.® It is about an inch and a
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half long, and of a brown colour, with the thorax marked
on euch side by a small yellowstransparent spot. These
spots, like those on the abdomen of the glow-worm, are
highly luminous, diffusing dufing the night so brilligut a
phosphoric splendour, that a person may with great ease,
as before observed, read the smallest print by the insect’s
light, if held between the fingers, and moved along the
lines ; but if eight or ten of them be put into a clear phial,
they will afford a light equal to that of a common candle!
It is said that the inbabitants of Hispaniola, &e., before
the first arrival of the Spaniards, made use of no 'otht,r
light than that of these inscets; and we arc informed by
Mouﬂct that when Sir Thomus Cavendish and Sir Robert
Dudley (son to the Fail of Leteester), fivst landed in the
West lndies, and saw the same evening an infinife number
of moving lights in the woods, they supposed that the
Spaniards had advanced upon them unawares, and imme-
diately betook themsclves to their ships ! to this story you
will give what credit you may think it deserves.

You will also find with the above species, . obscurus ;
the larva of this is too weil known by the name of the
wire-worm, and is a dreadful pest; it causing annually a
large diminution of the produce of our ficlds, destroying
indiscriminately wheat, rye, oats, aud grass. When we
are told that it lives in"this state not less than five years,
during the greater part of which time it is supported by
devouring the roots of grain, you will not wonder that its
ravages should be so extensive, and that whole crops should
somctimes be cut oft by it. As it abounds chiefly in newly
broken up land, though the roots of the grasses supply it
with food, yet 1t probably does not do any great injury to
our meadows and pastures.

Therc are many other species of insccts besides” those
before mentioned, which give out a st'l‘ong phosphoric ligfit ;
but the most vivid of all the luminous insects, is the great
lantern fly, fulgora lunter umm, one of which I now send,
together with another specics, fulgora candelaria.  The
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former insect affords a light so great, that travellers walking
by night are suid to be enabled to pursue their journey with
sufficient certainty, by three or four of them being tied to a
«stick, and carried in the maliner of a torch? It is com-
mon in many parts of South America, and is described by
Madam' Merian, in her superb wbrk on the insects of Su-
rinam. She gives an entertaining account of the alarm
info which she was thrown by the flashing light which
proceeded from them in the dark, before she had been ap-
prized of their shining nature.

“ 'l.‘he Indians once brought me (says she), before I
knew that they shone by night, a nuiber of thesc lantern
tlics, which I shut up in a large wooden box. In the night,
they made such a noise, that I awoke in a fright, and or-
dered a light to be brought, not being able to guess from

whence the noise procecded : as soon as 1 found that it
came from the box, [ opened it, but was still more alarmed,
and let it fall to the ground in my fright, on sceing a flame
of fire come out of it; and as many insects as came out,
so many different flames appeared. When I found this to
be the case, [ recovered from my alarm, and again collected
the insccts, much admiring their splendid appcarance.”
“ The light,” she adds, “of one of these insects, is suffi-
ciently bun ht, that a person may see to read a newspaper
by it.”

The light emitted by the fire-flv, proceeds cntirely from
the hollow part or Jautern of the hiead, no other part of the
insect being luminous.  Dr. Dawin conjectures that the
use of this light is mercly to prevent the insects from flying
against objects in the night, and to enable them to procure
their sustenance in the dark. He seems, however, not to
have considered, that very few of the numerous train of
uight insccts are possessed of this luminous property, and
alP the functions of these are perfoimed with perfeet regu-
larity.  Tts most essential use is, no doubt, as in the other
luminous tribas, to pont eut th(, sexes 1y each other; thus
serving t')un the s pnllp()s(‘ in this respect, as the
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voice does in the larger animals. The head in this species
is large, and somewhat oval. The wings are variegated,
and the lower pair are each marked with a large ocellated
or eye-like spot. Somectimes the insect is seen of three
or four inches in length.

Accompanied with the foregoing opaque objects, I like-
wise send you a few transparent ones; among which you
will find dissections of the ovipositors of various speciel of
cynips and ichneumons; a few cast-skins from various
aquatic and other insccts ; some dissections from the shep-
herd spider; within the same slider, is also the dissected «
sting of a small ant;.the dissected piercer or rostrum of
the water insect, hydrometra stagnorum, described by me
in your last volume, page 195; a dissection of the tongue
or trunk of a fly, dioetria rupifes; the tongue.and three
instruments, taken from a groove within it, are placed be-
tween two slips of glass, and which also contain the eyes
from the same fly ; these are very singular, and differ very
much in size and shape, some of them being lozenge-
shaped, some square, and others hexagonal ; and between
the same glasses are the antenna, &e. 5 and also dissections
from small cimices; and the wing-cases of the curcufio
granaria, are hetween other slips of glass.  Also a portion
of u coccoon, spun by « caterpillar, previous to its passing
into the pupa state within it ; the fine threads of which
this part of the case or coccoon is composcd, are di's'played
so as to show their characters.  Also other portions of the
crysalis case of another species of moth, in which are seen
some exceedingly fine characters in the cast-skin from the
pupa. Between other slips of glass, arc some larvee of a
species of moth, enclosed within cases formed by them-
selves ; these, with numerous others, 1 found feeding on
the feathers of a large mackaw, which had been stu{fod,
and placed in a glass case. The plumage of the bird,
about a twelvemonth previous, was in a fine state of pre-
servation ; but at the time Lsaw it, there was scarce a par-
ticle of feather 1eit upon any pnt of it; these insects had
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completely stripped it, and left it a perfect skeleton. Some
of these larvae are partly out of their cases; and in one of
them its jaws are distinctly scen.  There are also two skins
«of the crysalids, from which the moths came forth. In one
the sect had left many of its scales or feathers; these
scales, and other parts of the caséd, atford very interesting
objects, Between other glass slips, are the jaws from a
lawa of the dragen fly; some curious antenne from a
small species of staphalinus, &e. &e.
" In sending you the various objects mentioned in this
‘ ]etter,.l furnish you with much employment for your mi-
croscope ; and when you have exgmined these, I hope to
have the pleasure of forwarding others to you equally wor-
thy of your investigation,
I remain, dear sir,
Your obliged friend,
ToT. Grix, Exg. Tiomas CARPENTER.

Remarks and Additions. By the Epiroe.

In plate 1IL fie. 1 is one of the curious antenne of a
species of staphalinus, consisting of a series of hairy bulbs,
which, in all but the two nearest to the root, are urlited by
a double series of necks or stems, in a very singular
manner.

Fig. 2 is a beautiful oar, scen in the exuvia of a species
of boat-fly, and in which its very singular stificture is finely
displayed. It is furmished with two strong bent spines at
its extremity, and hkewise with rows of long hairs, cach
proceeding from a bulbous root, besides numerous shorter
hairs, and appears admirably calculated for its use in pre-
senting a concave hairy surface to the water, on that side
of it which is intended to act upon it, in propeliing the
insect forwards ; whilst its other side is made smooth and
rovhding, to present the least 1esistance io the water.

Fig. 3 represcuts part of the cleft proboscis, und three
instruments lodged n a groove formed along it, of that
curious mscet, hydrometra stugnorum ; the singular posi-
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tion of whose compound eyes, in the middle of its apparent
neck, was described in vol. V. pages 195 and 197 ; and.
exhibited in plate LV. fig. Y of that volume. One of these
instruments i3 still lodged withlin the cleft in the probgscis
or rostruma ; the othcr two are dislodged from it, and are
both pointed and finely sérrated instruments.

Fig. 4 represents a cleft proboscis, and four instruments
usually placed within it, of an inscet, the dioetria rupifes ;
one of them a broad lancet shaped blade, is still remaining
within the cleft of the rostrum ; but the other three curved,
pointed, and serrated instruments, are removed from it.
One of these has a thin web attached to it; and another
is furnished with a kind of brush ; the whole are admirably
adapted to perforate the flowers of plants, aud to extract
their juices, upon which the insect feeds. \

Fig. 5 exhibits part of the beautiful granulated wing-
case of the curculia granaria, or corn weevil, in which its
very singular structure is scen. A magnificd view of this
destructive insect is given in plate I. of vol. IV. fig. 2, and
its history in page 12 of that volume.

Fig. G represents a concave and convex egg of the va-
pourer moth ; they are of a pale yellow colour, with a spot
of a decper colour in the centre of each; and are granu-
lated all over their surfaces.

Fig. 7 exhibits u portion of the shell of the egg of an
insect, found by Mr. T. Carpenter, deposited upoii'a red
currant. The shell is of a pale metallic or cupreous tint,
and is beautifully reticulated in an hexangular manner,
with white spots in the angles, as represented in our figure.

Fig. 8 represents part of the compound cye of a woth,
dissected by Mr. Curtis, the entomologist, and which has
another single cye, of u beautiful black and shining ap-
pearance, but with a white iris, placed by the sidc of the
compound ecye, at the front of its h(,ad These additiofial
eyes have never been found by Mr. Curtis in any other
species of moth.

Fig. 9 is part of the head and the rostram of an iuseet,
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the panorpa, resembling the beak of a bird, and having
several instruments partly protruded from its outer end,
employed by the inscet in lacerating the flowers, upon the
* juicgs of which it subsists.

Mr. Thomas Caipenter has lately cmployed our artist in
making ‘a heautiful coloured drabving of the fringed disc
or hand of a dyticus or large water beetle, upon a highly
mAonified scale; and in which its two fringed lesser discs,
and numerous transparent Lemispherical cups, each mount-
ed upon a stem, are admirably shown, as well as other cu-
riousgparticulars of its wonderful structure; and we sin-
cerely wish it came within our lgiits (o canse it to he en-
graved for our work.  He has bkewise made drawings for
Mr. T. Carpenter of the singular appendages al the abdo-
mens of wanous fhes and wasps.

(To he conimucd.)

NNIXN—Ovi an Insect found in a Cavity formed in a thick
piece of Spanish Cedar.
WITH FIGURTDS.

In plate TIL fig. 10 1s a top view, snd fig. 11, 2 side
view, of the Lurva of an inscct, of its uatutal size, which
was found in a hiving state, insawivg througha thick piece
of Sphnish cedar; althongh it died in thd coarse of an
hour after its exposure to the open air, possibly owing to
its being injwed by the saw. it is supposed to be the
larva of a species of buprestes or cerambya.

It had formed a cavity in the timber, which was but
little larger than to admit of its turning round init. It
was full of a juicy matter, and had hard and black jaws,
cvidently made for making iucisions in solid materials,
We have selected these two figures from  The Olio.”
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XXX.—Recollections of his Father, the late Mr. Tuomas
GiLL. By tlce Ep1Ton.

(Continued from page 98.) »

IN order to afford our Yeaders an idea of the wretched
state to which the manufacture of Linglish sword blades
was reduced, previous to Mr. Gill's patriotic und successful
endeavours to restore to his country this highly important
branch of its manufactures, we shall make some ex-
tracts from a scurrilous paper, published by three of the
principal London sword dealers, in the year 17875 in which
they wiscly labour to dtprecnto the character of the
English sword blades, in order to exalt those of German
manufacture.

»

“ Important facts addressed to the Officers of the Army.”

“ The superior excellence of the German sword blades
has been attested by our oflicers for a century past, during
which period many attempts have been made to bring the
British to the same state of perfection. The first adven-
turer was a German, supplicd with German materials,
and assisted by Genmnan workmen. The manufuctory was
at Newcastle upon Tyne. Lrom principles of policy, the
government gave all the encouragement possible to the en-
terprize, and a’prohibitory act was passed in its fivour;
but it proved abortive.  Similar atteupts were afterwards
made by Englishmen, at Hounslow, and Lewisham ; but
with no better success. Convinced, by repeated trials, that
the design was impracticable, the manufacturers, we mean
those of integrity and skill, candidly acquiesced in the su-
periority of the German blades. But one GiLy, of Bir-
mingham, publickly declares, he can furnish the army with
better blades than the Germans themselves. To establish
this point, he appeals to a trial at the India house. But
it is easily manifested that nq credit is due to Mr. Gill, and
that the proof at the India house, was an imposition on the
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honourable company, and a flagrant act of injustice to his
neighbours at Birmipgham !

“A copy of this imperfeqt test has been introduced into
* thespublic papers. But as the affair is of national impor-
tance, it is greatly to be wished that a Court of general
officers ‘'would condescend to determine the relative excel-
lence of German and British blades.  For it is not doubted,
tiat those who pay a professional attention to the form and
temper of swords, and spend their lives in the use of them,
will formi the most respectable and disinterested Tribunal
to wlich an appeal can be made *.

“ That we cannot use the British swords in the field
of action, but at the peril of the military glory of this
country, and the lives of our bravest troops, is founded on
the sacred and indispensable evidence of gencral
who solemnly avers (in his memorial to the Lords of the
Treasury), that when he commanded the Royal Regiment of
Ilorse Guards, in Germany, the broad swords which he
received from Birmingham were so unfit for service, that
several of them were absolutely broken in action ; that his
own sword was in a very imperfect state, through the want
cither of honesty or ability in the maker, und that his men
suffered greatly on the occasion.

“Similar instances occurred frequently i Amernica.
And that the Birmingham people have not even now the
powe.r to remedy these defects, is evident from the case of
one of the Resiments of Dragoous, ltely quartered at
York. It was furnished with swords at the commencement
of the present year (not by Mr. Girr, however, Epitor) ;
a particular pattern was orderced, and as the time would
not pernnt of an application to Germany, so the London
tradesman was under a necessity of procuring them fiom

1

L)

MG ind of o vand s the ple e, el the London sword dealers the
great narhpaiuy, of havirg a con e tnal made of hig rsornd blaecs
with Uose of Goreeoy, amd <0 ot e Fighe b makos, by command of his late
majeaty, before o Board of Ghnerel Oticers, a the - orse Guaids; when the
great supetionr’y of ‘hose of ny wasulacine appeared still more mamfest than
upo s the fomey tr!
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Birmingham. At this moment, not one in ten remains un-
broken ! !! !

“Itis easy to conceive what carnage would ensue, if
men were to charge an enem)’ with such weapons as these.

“ The present experience of this regiment has not only
destroyed their confiden’ce in the Birmingham manufacture,
but it may repress their ardour in the field of battle, even
though they have a German blade in theit hands. The
very idea of being disarmed and exposed to the enemy
after the first or second stroke, is sufficient to fill the
bravest heart with terror.” ° .

It is somewhat singular, and not unworthy of remark ;
that, in the year 1779, when a petition was presented to
the Board of Ordnance, to supply them with German
swords, under the fallacious idea that those of England
were inferior; Mr.——————, father to one of the gen-
tlemen whose signature is subjoined to the foregoing paper,
was called to the Board of Ordnance, and his opinion
of the swords of English and German manufacture desired ;
when he clearly proved to the entire satisfaction and con-
viction of the Honourable Board, that Mr. Gill’s were
equal in goodness to any foreign swords whatever; and
the petition was rejected accordingly. What motives
eould influence the son, nine years afterwards, to decry his
father’s judgment, is feft for the public to decide!

It having béen hinted at the two comparative trials re-
specting the merits of Mr. Gill’s sword blades and those
of German and other English manufacturers, that the chief
cause of his great superiority was the partial conduct
of the person who struck his blades upon a cast-iron plate;;
he declared that he would make a machine to strike them,
which could not, of course, be liable to such an imputation ;
and, accordingly, he invented and caused such a machine
to be constructed. 'This machine had two powerful spiral
springs similar to those of time-pieces, but much broader,
and longer, of coursc; indegd each of them was twelve
inches in breadth. The inner ends of these springs were

VoL, L
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united to an axis, turning upon necks or pivots at its ends,
which moved in holes or bearings formed to receive them,
in the cast-iron frame of the machine. Between the two
springs, a cast-iron substitut$ for the hands of the person
who before struck the sword-blades upon the cast-iron
plate, wds affixed upon the axis; ‘having two iron staples
upon it, to receive the tangs of the sword blades within
them, and which were firmly held therein, by two binding
screws. One end of the axis of this machine projected be-
yond its pivot-hole, and had a ratchet-wheel affixed upon
.it, intg the teeth of which a click, having a long handle
affixed to it, was lodged. Upon winding up the springs,
by means of a winch or handle, affixed upon the axis
of the machine, the sword blade, held in the manner above
mentioned, was brought from its horizontal position, when
lying upon the cast-iron plate, and carried as far round, in
an opposite direction, as was judged proper, or according
to the kind of sword blade to be struck ; the click retaining
. it in that position, until its handle being elevated, set the
springs at liberty to strike the blade upon the cast-iron
horizontal plate, with the requisite degree of force. This
machine answered its purpose most completely, and ‘entirely
removed the chance of any unfairness being practised, in
the proving of the quality of any sword blades tested by it;
and all the sword blades made and warranted subsequently
by Mr. Gill, were capable of ‘enduring the severity of
it strokes ! The Editor recollects inscriptions being etched
upon the upper surfaces of the springs, stating, that ¢ all of
Gill's warranted sword blades, are of the same excellent
qualities of steel and temper as these extraordinary
springs.”

We would here appeal to our readers, and ask, what
wauld have been the fatal consequences of our being obliged
to procure our sword-blades from Germany, frequently oc-
cupied bythe enemy, during the long continued wars in
which we have since been engaged ; an'!, as recommended
by the worthics, who signed the above paper? And, con-
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sequently, how greatly the British empire is indebted
to the praise-worthy cxertions of that individual, whose
sole endeavours completely obviated the necessity of
our being reduced to such a pitiable state, and whp in®
deed, completely turned the scale of merit in our favour;
and especially, since the introduction of the sword exercise,
by Colonel Le Marchant, which has given such a decided
superiority to this important weapon ! *

Should public circumstances require it, the Editor, who,
in consequence of the death of all his brothers, excepting
the two youngest, who lost their father in their infancy, is,
now the sole deposlt,ory of his late father’s great and suc-
cessful practices in the manufacture of his supenor articles,
would be glad to have the opportunity of reviving those
practices, with such additional improvements as he has
added to them in the course of his great experience in the
difficult art of treating steel.

In the progress of publishing the Technical Repository,
and the Technological Repository, our readers must have
frequently observed notices by the Editor of improved pro-
cesses, followed by his late father and himself, in the work-
ing of iron and steel. These, although of high importance,
can, however, convey but little knowledge, comparatively,
of the actual methods of carrying them into practicc and
which, indeed, nothing short of actual experience can pos-
sibly effect. ~

It is indced true, that in consequence of the example
afforded by the Editor’s late father, the qualities of En-
glish sword-blades, made by other persons, were consider-
ably improved, in order that they might. be rendered ca-
pable of undergoing the increased severity of the tests to
which they wese subjected. Still, however, no one but
one cducated in the cxtensive knowledge possessed by his
late father, can possibly be enabled to carry his imprdve-
ments into complete effect.

(1o be gontinued.)
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XXXI.—On Silicate of Iron*.

A piscoveRry of the 'greates importance to the manufac-
turere of steel, has lately been made by the respectable Dr.
Eynard, of Lyons, who, at the age of more than eighty
years, has not only preserved all ‘the faculties he enjoyed
when but forty years old, but is likewise continually occu-
piell in whatever can aid the advancement of the arts and
manufactures.

His cabinet is equally accessible to the humble artizan

«as to the lcarned ; and is a true laboratory, where he affords,
with a noble disintcrestedness, his useful advice to thosc
workmen who may nced it.

It is now somne months since, and after the ingenious ex-
periments of Conte, that, wishing to restore their cutting
properties to some files, he plunged them for several days
into a mixture of five parts of water and one of sulphuric

“acid. Upon removing the files, it was with astonishment
that he found the bottom of the glass vessel contained a
matter of a greyish-white colour, and of a shining appear-
ance. He decanted the liquid, and collected and dricd
this matter. He found it to be pure silex, soft and silky
to the fecl, like amianthus. He collected enough of it to
be cnabled to send some to M. D’Arcet at Paris, in order
that he might call the attention of the le'uned to this in-
teleqtmrr discovery.

In fact, although it 1= considercd at present, that in the
cementation of iron, in order to convert it into steel, the
change is cffected by means of carbon or charcoal; yet
we recollect that M. Clouct converted iron into steel by
means of the diamond ; and also, on the other hand, that
he obtained very fine .steel by cementing it with alumine
and pure silex.

In the year 1732, the brothets Perru, of Neufchatel, in
Switzerland, manufactured draw-plates, and rollers or

* Proce De Mowon < Hevaedd Dduarts ol



On Silitate of Iron. 149

cylinders, of steel, for reducing gold and silver. These
cylinders were so hard, as to resist the effects of the file,
and yet had a high polish ; they were, it is said, fused with
silex. It has been found impossible to imitate them &t the
present day ; and a painof cylinders, five inches in diameter,
of their manufacture, zell for 2,400 francs!

M. Boncingo, employed in the mines of St. Eticnne,
published in the sixteenth volume of the Annales de Chimie,
some notices on silex united with stecl ; he pretended that
iron contained none ; but he only spoke of plate-iron, and
not of the white cast iron; and his experiments ware no¢
carried far enough to pbssess much interest.

It is now several years since a founder from Auvergne,
settled at Lyons, cast sauce-pans in white iron, of an ex-
treme hardness; and from some fragments of these, M.
Culhot, an ingenious Lyonese workman, cast cylinders, so
very hard, that it was found impossible to dress and polish
them with the usual cutting instruments; and it could
only be effected by mecans of metal collars, supplied with
cmery, puity, &c.; and then it took two months to effect
it! "The founder did not use any carbon in fusing them;
but what he did employ, he kept a secret.

M. Eynard has found silex in a granular form in cast-
iron, consisting of picces of rollers, for laminating iron ;
but not in wrought or forged iron. He insists that it is
essential to learn

Ist. Whether the cementation or conversion of iron into
steel, be owing to the carbon, or rather to the silex which
encloses it ?

2ndly. What weight of silex does steel contain ?

3rdly. Whether, on cementing iron without the use of
carbon, but with pure silex, steel would be produced ?

4thly. thther, on the contrary, extracting the silex
from steel, and then melting it anew, would produce pure
steel, or rather that the stcel would be reduced to th
state of iron ? ’

Gthly. In what proportions should the silex be mixed
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with iron, in order to obtain a perfect and very hard
steel ? )

Bthly. Whether the comryon soft cast-iron would be-
comewhite and hard by the addition of a given quantity
of silex ?, .

Thesc various experiments, made with all the care of
the fusions in metallurgy, would lead to results highly im-
portant to our stcel manufacturers.

Remarks. By the Epitor.

« Wegrust that these important suggestions will be attend-
cd to; asit is an undoubted factsthat both during the
cementation of iron, to convert it into stecl, and during its
fusion into cast-steel, it is enclosed in, and surrounded by,
alumine aid silex, which enter into the composition of the
chests and melting-pots.

m—emm——
XXXIL~—On Preserving the Skins of Animals.

A corrEspoNDENT in “ The Olio,” states, that the best
method of preserving the skins of animals, is the following:
carefully clean away all the fat, and stretch the skin tight,
cither upon a flat board, with nails, or, if wet, upon a
frame, with whip-cord ; it is then to be placed in a dry
place, and the flesh side of the skin to be well rubbed with
a small quantity of finely pulverized alum ; this is to be
occasionally repeated, and the skin is to be suffered to re-
main. till it is become dry. If it came off a fat animal,
after it is as dry as it can be rendered, it must be placed in
a canvass bag, filled with plenty of clean dry saw-dust,
and be well beaten with a flail for several hours daily, for
the_space of a week ; this will render the skin soft and
clean, and give it 2 beautiful texture. The saw-dust should
be changed daily. This mode of cleaning skins is adopted
by the crews of Greenland ships ; and was also employed
by Joshua Brookes, Esq.
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Remarks. By the Evpitor of the Technological Repo-
sitory.

The Editor was informed l‘)y Mr. J. Wornell, of Ernestr
street, Regent’s Park, lately animal preserver at the British
Museum, that burnt alum is best for the above purpose;
and that such is its astringent quality, that it will speedily
drive out all the fat and moisture from the skins rubbed
with it; and that it is employed by the North American
Indians, for the purpose of preparing them for their various

uses.
s

XXXIIL.—On a fine Scarlet Pigment. By Mr. A. A.
Haves, Roxbury Laboratory *.

WuiLE prosecuting some experiments on the pigments
employed by artists, I prepared a quantity of the bi-iodide
of mercury; and gave it to Mr. Rembrandt Peale, of Phi-
ladelphia, requesting him to make some trials of its working
properties and permanency. This distinguished artist
obligingly commenced them, but they were not finished at
the time he left this country. He found that it readily
mixed with oil; combined with other colours, it gave deli-
cate and beautiful shades, and exposed for weeks to the di-
rect rays of a midsummer’s sun, it remained unch'anged.
These properties induce me to recommend it as an addition
to the number of pigments, among which the artist can
make a choice.

An economical process for preparing this salt, consists in
boiling a mixture of 126 parts of iodine, and 250 parts
of clean iron filings, with 1000 parts of rain water, in a
Florence oil-flask. When the brown colour of the liquid is
succeeded by one of a light green, the clear fluid is to
be decanted, and the residuum washed with warm water,
the washings being added to the green solution ; 272 parts

]
© From S oan Imo e Tana!
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of corrosive sublimatc dissolved in 2000 parts of warm
water, are then to be added to the former liquid, and
the resulting precipitate is {o be afterwards washed and
‘collected.

This salt, either in crystals, or in powder, presents two
distinct 4nd beautiful colours. If the precipitate, obtained
as above, be heated in a small subliming apparatus, or in 2
glss tube, it melts and sublimes copiously, and the vapour
is condenscd in large transparent rhombic tables, of a fine
sulphur yellow colour. These orystals are permanent in the

.air, and unaltered by the direct solar rays; but the slightest
friction, or the touch of a fine point, is sufficient to alter
their interior arrangement. The point of contact instantly
becomes of a rich scarlet eolour, and thc same colour
spreads over the whole surface of a single crystal, and
soon extends to their most remote angles, if a group of
cerystals be the subject of experiment. This change of

* colour is accompanicd by an evident mechanical movement,
so that a small heap of the crystals appcars as if animated !
An ordinary electroscope, does not, however, indicate the
developement of any electricity, nor is there any copsider-
able elevation of the temperature, during the change.

By gently warming the crystals, supported upon paper,
over the flame of a lamp, the original yellow coloured salt is
again obtained ; and the same cxperiments may be often
repeatéd, affording an elegant illustration of the conngction
between colours and the mechanical structure of bodies.
Transparent, but minute, rhombic prisms of this salt may
be obtained, by allowing a hot solution of it, in a solution
of corrosive sublimate, to cool very gradually.



183

XXXIV.—On the Yse of Alumina, in Pigments. By
Mr. A. A. Haves, Rogbury I’,aboratory *

IN preparing his colours by levigating pigments in oil, the
artist is often perplexed by the diversities which they ex-
hibit, after this operation. Some pigments present a che-
mical combination with the oil, while others can only be
suspended in it by considerable labour, and soon separate
again, when left at rest. Thesc differences can, however,
be rendered of but trifling importance, by employing such
a substance as will retain those compounds which possex no
attraction for the oil, in @ state of uniform suspension, and
whose action will be in some respects analagous to that of
gum, used in inks and water-colours. The property which
the hydrate or carbonate of alumina possesses, of mixing
freely with oil, so as to form a transparent, coherent, and
almost colourless compound, admirably fits it for this pur-
pose. At the request of Mr. Rembrandt Peale, I prepared
some pigments by mixing them with alumina while moist.
When dried and ground with oil, he found them to possess
all the raost valuable properties of the best colours. The
tendency to separate from the oil, and the disagreeable pro-
perty which some colours possess of becoming more fluid
when an attempt is made to preserve them, by keeping the
palette under water, disappear after they have been ground
up with a small portion of alumina. The artist has it thus
in his power to diminish or increase the fluidity of his co-
lours, and to render them uniform. Some pigments be-
come valuable as glazing colours, such, for instauce, as the
Prussiate of copper (Hatchet’s brown). While vermillion
and Naples yellow thus acquire new properties.

For printing fiom blocks, as in the manufacture of floor-
cloths, it is often desirable to increase the fluidity of the
colours, so as to prevent the dropping of small thread-like
parts on the work, and yct without causing the colours to

* krom Silliman's American Journal,
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spread. This may be accomplished by adding a small
quantity of whiting to the pigment while grinding it ; the
workman can then load hisblocks with colour, and, conse-
qugntly, give a thick coating to the impression or print
made by it.

XXXV.—On a singular Galvanic Pile. . By Mr. F,
Watkins, Philosophical Instrument Maker, London*.

Tuis pile is constructed with a single metal only, and
witlout the use of any liquid. It consists of from sixty to
cighty plates of zinc, each four inches square, fixed in a
wooden trough or frame, at a short distance from each
other, and having only a thin plate of air between them.
One sid¢ of each plate is smoothed and polished, but the
other side is left rough. The polished faces are all turned
in one direction. If one cxtremity of the pile be made to
communicate with the earth, and the other with an electro-
scope, the latter will immediately indicate the presence of
one or the other of the two electricities, according to the
pole with which it is brought in contact. The humidity
of the air favours the action of this pile, which may be
considered as a kind of dry pile, in which the air is substi-
tuted for the usual paper discs; and the two surfaces of
the ginc plates perform the office of the two heterogeneous
metals usually employed. It appears to be to the stronger
oxidation of the polished surfaces of the zinc plates, that
we are to ascribe the developement of electricity in each
plate; the intermediate strata of air, and perhaps the
frame, permitting this clectricity to accumulate, as in the
ordinary pile.

From Annales de Chimic et de Physigue.
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XXXVIL.—On a new Use of the Chromate of Potash.
By M. Kaecuri¥-Scroucu*.

Tuv new usc of this chromate is to print a white pattern
on a blue or green ground. A blue dye is first given to
the cloth, by means of the indigo vat, more or less deep,
according to the green required ; the cloth is then preparetl
with the alaminous mordant, and passed through hot water,
it is then again prepared with an ungummed solution of bi-
chromate of potash, consisting of two and a half ounceg of
salt, to four pints of wate, It is then printed with the fol-
lowing preparation :

Water thickened by roasted starch . 4 pounds.
Tartaric Acid . . . . . 10 ounces.
Oxalic Acid . . . . . 6 ounces.
Nitric Acid . . . . . 2 ounces.

The nitrie acid is unnecessary, except for delicate designs.
The moment this substance is printed, the blue colour is
destroyed ; the cloth is then instantly put into running
water, and afterwards dyed in quercitron, or other dye
stuffs.

This destruction of yegetable colour arises from the fol-
lowing general fact : whenever chromate of potash is min-
gled with tartaric or oxalic acid, or with a neutral vegetable
substance, and a mineral acid, as the sulphuric or nitric,
a strong action takes place, accompanied with the disen-
gagement of heat and gaseous substances. The principal
product of this reciprocal action, is a new body, having acid
propertics. During the effervescence which takes place,
the mixture has the power of destroving vegetable colours.
Carbonic acid is evolved during the decomposition ; and,
when the mixture is made in a retort, there comes over a
colourless liquid (formic acid), slightly acid, having the

»
* From dnn, de U’ Industre.
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odour of weak acetic acid, and reducing the nitrates of
silver or mercury if heated with them.

When nine parts of tarfpric acid, and ten parts of chro-
mate of potash are boiled with water, a neutral green liquid
is obtained, which being evaporated, does not crystallize,
but bécomes a brittle grecn mass. When acetate of lead
is added to the solution, a precipitate is formed ; which,
Being well washed, and then carefully decomposed by sul-
phuric acid, yields a very acid green fluid, uncrystallizable ;
and, with alkalies, forming either acid grecnish-violet
colgured salts, or neutral green salts. Cold sulphuric or
nitric acids do not act upon this substance; but being
heated, they decompose it. When the acid itself is cal-
cined, it yields a green oxide of chrome.

XXXVIL.—On an Improvement in Fusing Tallow *.

Tue Council of Health, at Nantes, has been engaged in an
investigation of the best means of fusing tallow, so as to
avoid the annoyance which arises from an abundant libera-
tion of stinking vapours, when the ordinary methéd is used.
Much pains have been taken, in acquiring all the informa-
tion possible, and numecrous experiments have beén made,
both on a large and small scale. Fhe best process which
the Council has tried, appears to consist it using, uccording
to M. D’Arcet’s suggestion, a certain proportion of sul-
phuric acid, and operating in close vessels. DBy the use of
the acid, the fumes always evolved, are very much altered,
and ameliorated in their smell ; and at the same time that
the fused tallow is both improved in quality, and increased
in quantity, the fusion is very much quickened, and the
usc of a press dispensed with. By the employment of
elose vessels, the fumes evolved, can either be conducted to
a firc-place to be burnt; or, if that may be thought dange-
rous, in consequence of the occasional boiling over of the
L}

* From the Jnn. de I’ Industiee  and the Frankiin Journal,
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melted tallow, they may be conducted into a condensing
apparatus, and which is found to condense them readily.

M. D’Arcet uses 100 parts oictude tallow, cut into small
pieces ; fifty parts of water, and one part of sulphuric agid
sp. gr. 1,848. In some small experiments, a digester was
used, having a copper plate pierced full of holes, near the
bottom of it, to avoid the necessity of stirring ; 1500 parts,
(516.5 o0z.) of crude tallow, 750 of water, and 124 of oil of
vitriol were used, and the fumes conveyed through a pipe
into a fire-place, half an hour’s ebullition completed the
fusion. The infusible matter, when pressed through a
cloth, weighed only ninety-six parts, and was slightly acid.
The tallow was white, hard, and sonorous, and not acid.
Without the acid, the same effect was not produced in
an hour.

A tallow-melter tried the expeument with two cwt. of
tallow, using the acid, but operating in open vessels; nine-
ty-two per cent. of fused tallow was obtained, and eight of
loss occurred. In a second experiment in the large, with
acid, only a loss of five per cent. was occasioned. The re-
siduum does not require the use of a press, but it cannot
be made ‘into oil-cakes for feeding cattle, unless previously
freed from acid by washing it.

Experiments made on condensm«r the vapours, were
found to succeed well, and thus all fmr of injury from fire,
is avoided. The Council propose conducting the vapours
into the drains of the works, and condensing them there ;
no annoyance being apprehended from the occasional return
of the vapours into the building, as that effect can be coun-
teracted, by the use of stink-traps.
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XXXVIIL—O0n Colza Oil *.

Tur following is an extractpf a letter from Mr. Thomas G.
Clemson Esq. at Paris, to Jacob Green, M.D. professor
of chemistry, in Jefferson Medigal College, Philadelphia,
dated September 18, 1828.

¢ Dear Sir,—In accordance with the wish which you
&xpressed when you were in Paris, I send you the following
remarks, respecting the oil that is burnt through France.

“ It is known by the name of Colza oil, Huile de Colza,
and,is cxtracted from the seeds of the Brassica Arvensis,
or Campestris, a species of cabbage.

“The Colza is very much cultivated throughont France
and the Netherlands, on account of its various and useful
qualities. In the north of France, and particularly in the
environs of Lisle, the greatest possible attention is paid by
the farmers to its production. The seed is sown during
the month of July, as we sow our secd for the purpose
of procuring cabbage plants. They are transplanted in the
month of September ; a cloudy day being preferred. A
man goes first making holes in the carth, at a dxstance of
about twelve inches apart; he is immediately followed by
a child, who puts into cach hole a single plant; a third
person finishes the operation, by closing the earth around
the plants with a hoe. When the sced becomes ripe,
which generally happens in July of the following year, the
plant is cut, tied in small bundles, and put under a shed,
or any covered and airy place, to dry. The’seeds are then
beaten out, and cleaned in the manner of wheat or other
grain; and are then trcated in the usual manner, for
the extraction of their oil. The oil may be used directly it
comes from the press, with potash, for the fabrication of
soft soap ; but if intended for burning, it is necessary that
it should undergo a preparation, in order to scparate its
mucilage and colouring matter, which prevent its ready

(]

* From the Jowraut of the Fvankline Dostitute,
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combustion. We are indebted to M. Thenard, for the
method of purifying it. It consnsts, in mixing two parts of
concentrated sulphuric acid, with a hundred parts of oil,
these are to be well stirred together, until the acid combings
with the mucilage and colouring matter, which are gra-
dually precipitated in ﬂakes, of a blackish-green colour ;
after which, a quantity of water, equal to double that of
the oil, is added ; the whole is then strongly agitated, with
the intention of depriving the oil of the free acid ; it is then
left to settle for ten days, at the end of which time, the oil
which floats upon the surface of the water is drawn off
into tubs, in the bottomg of which are holes filled with
cotton, through which the oil filtres, when it is become
perfectly pure. This method of purification is applicable
to all seed oils. The oil of Colza, thus prepared, has very
little odour, is of a yellowish colour, and is of a sweetish
taste. It is not very soluble in alcohol. When congealed,
it crystallizes in small needles, diverging from a centre.”

Smmm——

XXXIX.—On the Friction and Abrasion of the Surfaces
of Solids. By Georor RENNIE, Esq. F.R.S.*

Tue paper now offered to the consideration of the Royal
Society, comprises the results of part of a serics of experi-
ments undertaken in the yeer 1825, with a view to dcter-
mine the measure of the retardation of bodies in motlon,
when affected by the attrition of their surfaces, and by
mediums of different densities.

From the attention that has hitherto been paid to this
important branch of mechanical science, and from the
many claborate dissertations and experiments that have
appeared at different periods, it would naturally be con-
cluded that the subject had been so, fully clucidated, as tg
admit of little, if any, further investigation. But the di-
versity of opinions still prevalent among philosophers, and

3
* IFrom the Philosophical Tiansactions.
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the difficulty of reducing to a satisfactory state the doc-
trines already advanced, incline me to the opinion, that the
subject is as yet but imperfectly understood. This may be
attributed, in a great degree, to the very defective state of
our knowledge of the properties of materials, and the diffi-
culty, er rather the 1mposmb1h{y, of subjecting them to
geometrical mensuration. The science of mechanics con-
siders forces as reduced to the simple questions of mathe-
matical analysis, without regard to the properties of matter
or the phencmena incident thereto : but in rendering forces
sensxble, we are necessarily compelled to make use of
agents, or intermediate bodies, }crmed machines, the cm-
ployment of which in transmitting motion, in modifying
its action, or in restoring the equilibrium between foices of
different, intensities, constitutes the object of every me-
chanical operation. The solution of this question, there-
fore, involves the conditions of cquilibrium, both of simple
and compound machines ; the transmission of motion under
different circumstances ; the construction and combination
of the different parts of machines, and the properties of the
materials of which these parts are eomposed.

On a former occasion, an attempt was made tb develop
some of the propeitics of solid bodies in resisting the action
of a disruptive force*, the measure of which was repre-
sented by the sma and qualitics of “che particles displaced.
Fhe connexion may be traced, in the presént inquiry, which
relates principally to the resistunce arising from the dis-
placement or rupturc of the superficial asperitics of bodies
in motion, when brought into contact by cxtreme pressure,
and is analogous to the cohesive state of a body, acted upon
by oppositc but contrary forces. But the cases investigated
by experimentalists, have seldom been carried to the extent
necessary to produce a disrupture of the prominences,
Deing generally confined to the definition of friction as de-
signated by writers on mechanics, to be the force expended

* Experiments on the Strength ofsMatenals . Philosophical Transactions,
1817.



On Friction. 161

in raising continually the surface of pressure by an oblique
action, the surfaces being represented by a series of inclined
planes acting against each odrr in alternate succession.
The measure of friction, therefore, being supposed to de-
pend upon the angles of the prominences, and the elemen-
tary structure of the bodids, the effect of polishing could
only be to diminish those prominences, without altering
their curvature or inflections. The expense of force, therer
fore, ought still to remain the same in both cases*. In
this hypothesis it isreasonable to concur, experiment proving
that the amount of friction bears immediate referenee to the
elementary structure of bodies; and although the dootrine
of inclined planes admits of a ready comprehension of the
causes of this kind of resistance under certain circum-
stances, a very slight investigation of the nature of the
bodies themselves, will exhibit their asperities and conca-
vities and the nature of the surfaces of which fibrous, soft,
or hard bodies are composed. To surmount, bend, or detach
these asperitics, under the circumstances of pressure, area,
and velocity, demands a proportionate exertion of force;
and it is by the determination of this force under all cases,
that we can only arrive at an estimation of the performance
of machines.

The nature of friction has excited the attention of most
of the writers on mechasics, from the period of the first two
dissertations of Amontons in the year 1699, down’te
the elaborate rescarches of Coulomb and Vince,in 1779
and 1784. Amontons was the first that attempted to de-
velop and reduce theory to calculation. He affirmed that
friction was not augmented by an increase of surface, but
only by am increase of pressuret; and in a subsequent
paper, illustrated by some experiments on wood and metals,
pressed by springs of known intensities, he drew similar
conclusions, with the addition that friction was one-third of’
the pressure, and that the amount was the same both with

* Leslie’s Experimental Philosoplg.
t Sur la force des Hommes et des Cheviux, et de la Resistance causd dans les
Machines.
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wood and metals, when unguents were interposed. He
likewise concluded, that friction increased or diminished
with the velocity, and varieg iu the ratio of the weight and
pressure of the rubbing parts, and the times and velocities
of their motions. These hypotheses were adopted more or
less by most of the philosophers after Amontons, but parti-
cularly by De la Hire*, who satisfied himself by several ex-
periments of the truth of Amonton’s conclusions ; but they
were questioned by Lambert, although without the test of
experiment. Parent suggested an investigation of the
subject, in his proposition of the spheres, and by deter-
mining the angle of equilibrium at which a body resting on
an inclined plane commenced sliding. And the celebrated
Euler, in a very elaborate papert, conceived it to depend
upon the greater or less approximation of the asperities of
the surfaces brought into contact by pressure, the resistance
to which he allows to be one-third of the pressure, the
same as Amontons. Of the effect of velocities, he was,
however, uncertain ; but observed that when a body begins
to descend an inclined plane, the friction of the body will
be to its weight or pressure upon the plane, as the sine of
the plane’s elevation to its cosine, &c. But when'the body
is in motion, the frietion is diminished one-half. Muschen-
broek and others maintained that friction increased with
the surface ; and Bossut distinguished it into two kinds;
theirst being gencrated by the gliding, dnd the second by
the rolling, of the surface of a bedy over another: and re-
marked, that it was cffected by time, but that it neither
followed the ratio of the pressure nor the mass.  Brisson]
attempted to construct a table of co-cfficients, to denote
the value of the friction of different substances; but they.
are inappheable to practical purposes, for want of proper
experiments. Desaguliers considercd the nature of friction
Wwith a good deal of attention, but principally with reference
to the rigidity of cords. e, howcver, quotes the experi-

* Meinovices del’ Academe des Sewepees.
t Mcmoires de I’ Academie des Sciences.
t Brivon, Tratc de Plaraque.
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ments of Camus, as best calculated to illustrate the sub-
ject ; nevertheless, they were made on teo small a scale to
derive any satisfactory concluslons. Scober and Meister
coincided with Muschenbroek in the opinion, that the
spaces were as the squarey of the times, im the case of a
body uniformly accelerated. The opinions of many other
eminent philosophers, such as Leibnitz, Varignon, Leupold,

Bulfinger, Daniel Bernoulli, Ferguson, Rondelet, Gregory"
Leslie, Young, Olivier*, &e., might be quoted. But it is
to Coulumb principally that we are indebted for the know-
ledge we possess of this kind of resistance.

In the year 1779, the,Academy of Scicuces, at Parls,'
being desirous of rendering the laws of friction, and the’
cffects resulting from the rigidity of cords, applicable to
machines,—Coulumb undertook, in the arsenal at Rochfort,
a very extensive series of experiments, which he afterwards
published in 1781, under the title of ¢ Théorié des Machines
simples, en ayant égard au Frotiement de leurs Parties, et &
la Roideur des Cordagest.” The memoir is divided into
two parts The first treats of the friction of surfaces gliding
over cach gther; and the second enters into an examination
of the rigidity of cords, and the friction of the rotary
movements of axles. Coulumb commences his work by
examining the friction of plane surfaces gliding over each
other, dntmg‘ul\hmg it “into two kinds, the first resultmg
from time, and the sceond from velocity. The first may
depend on four difierent canses, viz.

Ist. The nature of the bodics in contact.

2nd. The extent of surface.

3d. The pressure on the surface.

4th. The time the surfaces have heen in contaet.  And
he even adds a

Hth.  The state of the atmosphere ; which he, however, |
thinks may have little influcnce.

The case of bodics gliding over each other with a certain

* Sur los deverses Eapiees de Frottements »§e. (not published).
t Memoires des Surans Etrungers, tome 103, et 333,
M2
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velocity, he considered to be referable to the first three
causes, besides the.velocnty of the planes in contact.

With regard to the phyfical cause of friction, he coin-
cides with the opinions of Amontons and others, that it
arises from the entangling of {he asperities, which can
only be disengaged by bending or breaking. These expe-
riments led to some important results, viz.

» Ist. That the friction of wood on wood, without un-
guents, was in proportion to the pressure, which attained
its maximum in a few minutes after repose.

2nd. That the effects of velocities were similar; but
the intensities were much less tq keep the body in motion,
than to detach it from a state of rest, oftentimes in the
ratio of 22 : 95.

38d. That in the case of the metals, the results were
likewise similar ; but the intensity was the same, whether
to disturb or maintain the motion of the body.

4th. That with heterogeneous surfaces, such as those
of woods and metals, gliding over each other, the intensity
did not attain its limit sometimes for days.

In general, however, with woods and metals, without
unguents, velocities were found to have very little influence
in augmenting friction, except under peculiar circumstances.

The treatise of Coulumb is lllustrated by a great variety
of interesting experiments, and forms the most valuable
work we possess on the subject. '

In the year 1784, Dr. Vince endeavoured, by some very
ingenious experiments, to determine the law of retardation,
together with the quantity and the effect of surface on
friction. The results were, that the friction of hard bodies
in motion, was a uniformly retarding force, but not so with
cloth and woollen, which were found in all cases to produce
an increase of retardation with an increase of velocity.

That when the surface varied from 1.61 : 1 to 10.06 : L
the smallest surface gave the least friction; and, finally,
that friction was greatly infjuenced by cohesion.

Dr. Vince’s conclusions regarding the laws of retardation,
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were partly confirmed by the late ingenious Mr. Southern,
of the Soho, who, in a letter to Dr. Vince, in 1801, com-
municated the results of seve}al experiments on the sur-
faces of the spindles of grindstones, moviny with great ye-

locities ; when it was found that with the rubbing surfaces
moving at the rate of four feet per second over a length of
surface of one thousand feet, the resistance arising from the
friction of three thousand seven hundred pounds of mattur
only amounted to one-fortieth of the weight.

In the year 1786, and subsequently, the late Mr. Rennie
made several experiments on the friction of heavy ma-
chinery. The results varied under different circumstances ;
but it appeared that an augmentation of resistance took
place in proportion to the quantity of machinery put into
action. In one instance, in the ratio of one to five, when
it absorbed from one-fifth to one-tenth of the power ex-
pended.

This anomaly, as compared with the ratio of surfaces in
the present experiments, can only be accounted for from
the irregularity of the movements, and the difficulty of pro-
ducing simultaneous actions, in complicated machinery ;
the more especially as the results were affected by contin-
gencies which could not be properly estimated ; some of
the elements on whxchlthe deduction is founded not bemg
stated. The resistance was, likewise, increased by reversing
the direction of motion. The velocities being very mode-
rate, and hardly exceeding one hundred and twenty fect a
hinute, appeared to have had no influence ; but the expe-
riments related principally to the resistances produced by
different kinds of machinery. The experiments of M.
Boistard* on the gliding of stones, with a view to develop
the equilibrium of arches, led him to conclude that the re-
lation of the friction to the pressure was constant; that
asperity of surface did not alter its value, which generally
amounted to four-fifths of -the pressure,

)
* Recueil d’ Eaperiences et d° Observations, &c. sur le Pont de Nemours.

-
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From similar experiments M. Rondclet concluded¥,

t. . That the rougher the surface of stones, the greater
the power required to mov{ them.

«2nd. That the greater the insistent weight, the greater
the resistance ; but as the inequglities are apt to be broken,
the maximmm Soree repnived 1o overeome the friction, ounght
to be equal to produce that cffect, whateva be the wa-‘:g‘nt
of the stone.

3d. That this force ought rather to be in the ratio of
the hardness of the stone, than of its weight.

4th.  The amount of friction varied from one-half to oue-
third of the insistent weight,

5th.  The angle of cquilibrium of similar stones was
about thirty degrees. And,

6th. .Tinally, cxtent of swrfuce did not alter its valae.

‘The experiments of Morisot on the grinding and polishing
of stones, and of Mawcl and Paxley on the pressure and
equitibrium of earths, present soe mteresting results; but
it is ouly recently that vur Knowledge of the subject has
Goen nfennlly Miakmeg.

The agitation of the canal and rail-road question in the
years 1824 and 1825, and the invention, or rather revival,
of a mode of applying steam in licu of animals to carringes
on rail-roads, led to the most extravagant conclusions : and
although the doctrines of Coulowh and Vmce, relative to
th€ equality of resistunces under ditferent velocities, have
been sull farther confirmed by the experiments of many
able persons in this country, such as Chapman, Grimshaw,
Wood, Tredgold, Palmer, Roberts, aud others, and much
valuable information elicited ; our progress in the science
has been but slow and unsatisfactory. Sensible of thesc
defects, and being unable to profit by the valuable treatiscs
subscquently published, it occurred to me that.a scrics of
experiments founded on the omissions of former writers,
would be extremely desitable.

]
YLt de Batw, tome 111 1808,
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The present series of experiments relates to the friction
of attrition. This branch of science comprehends the re-
sistance occasioned by solidVbodies, such as ice, cloth,
paper, leather, wood, stones, metals, &c., gliding aver cach®
other simply, or by the sintervention of semi-fluids or un-
guents, such as oil, tallow, &e.

The object has llkewise been ts dotermiing tlie powery to
resist abrasion under the circumstances of surface, pressure,
and velocity. Examples have been sought,

Ist. From ice,by the resistance of its surface to sledges,
skates, &ec. . e

2nd. From cloth, by its remarkable properties of resist-
ance in opposition to the law observed by solids.

3rd. From leather, by its great utility in the pistons of
pumps, &c. '

4th. From wood, in its application to pile-driving, car-
peutry, launching of ships, &e.

5th. TFrom stones, as relating to the equilibrium of
arches and buildings. And,

B $hoih MU, QU (CC wulreed applieation to
machinery ; but more particularly to wheel carriages and
rail and other roads, on which a great many experiments
have been made.

{Experiments on a great scale, however, frequently involve
s0 many contradictions, from the difficulty of obtaining the |
necessary clements, that I have deemed it preferablo to
offer the present series, as comprehending in a greater de-
gree most of the cases in question, and affording a more
systematic view of the nature of the investigation.

(To b continued.)
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XL .—On Improved Melting-Pots, for Iron, Steel, Brass,
&c. By Mr.Cnarres SYDNEY SxiTn *.

I _appeared in evidence before the Committee of Che-
mistry, that Mr. Smith’s pots were made while he was
in the service of a manufacturef of metallic axle-treest,
who therefore .had occasion for a considerable quantity
of, metal castings. The fusions were performed in earthen
pots, cach of which was required to stand an entire day’s
work without cracking, or becoming leaky, by the formation
of small holes, called pin-holes.

* IRe failure of a pot is a serious inconvenience, both
on account of the loss of time, fuel and metal, as well as
of the interruption which it creates. Great variations are
observable in the duration of pots from different makers,
and even In those by the same maker ; arising not so much
from difference in the materials employed, as from a differ-
ence of skill or care in mixing of the ingredients, and

_in the other parts of the manipulation. Whenever a
bubble of air is left in the clay after being tempered, a pin-
holein the pot made of such clay will be the common result,
for the pressure of the melted metal will probably force
a way through this weak part.

In order to submit the pots made by Mr. Smith to a very
severe trial, one was kept constantly-at work for two days
and the intervening night ; during which time it received
twenty-three charges of seventy pounds each, of cast-iron.
Another pot was worked for three successive days, the fire
being raked at night, in order to prevent it from cooling ;
under this management it received cighteen charges of cast-
iron, of the same weight as the former.

Neither of the pots had cracked or leaked in the least,
but were now become unserviceable, from the lip having

. From vol. XLVII of the Transactions of the Socie’l‘y for the Encourage-

ment of Arts, Manufactures, and Commerce, Adelphi. The Society presented

the sum of Twenty Pounds to Mr. Smith.
t+ Mr. William Mason, pateut axle-tree maker, Ma.garet Sticet, Cavendish

Square, whose superio r melting-pots, Rave been frequently mentioned in our
work.—Ep1zon.
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been worn down into the side, in consequence of the neces-
sity of knocking away the sco&-m aften each fusion, which
could not be done without breaking down a llttle of
the lip.

The pots made by Mr! Smith are composed of the fol-
lowing ingredients : Stourbridge clay, coke, and plum-
bago, or black-lead, as it is usually called.

Stourbridge clay comes to market either ground or
in lumps; the price charged for each is the same, and
thereforc the latter is to be preferred, as being less mixed
with impurities. A convenient quantity of this cla
to be put on a sieve one-burth of an inch in the mesh, and
is to be carefully hand-picked, all pcbbles and other impu-
rities being thrown aside ; it is then sifted on a board, and
put into a bin. Those pieces which will not pass through
are transferred to an iron mortar, having a spring-pestle, in
which mortar they are pounded till they are fine enough to
pass through a finer sieve, the meshes of which are one-
cighth of an inch wide. This fine clay is put into a barrel
by itself.

The cake is thus prepared: the masses, in the state in
which they come out of the oven (for gas coke is of inferior
quality), have their tops and bottoms broken off; the
middle parts only whigh are of an uniform firm texture,
being reserved for use. The coke is now to be pounded,
taking care so to manage by moderating the blow of
the pestle, that as little dust as possible be made. When
duly pounded, it is to be thrown on the fincr sieve, and all
that passes through itis to berejected; it is then to be trans-
ferred to the coarse sieve, and what passés through is now
of a proper size *,

The plumbago is Mexican, and is to be reduced to a
very fine powder. >

The board called the walking board on which the mix-

* We believe that bits of coke, only small enough to pass through the
meshes of a sicve onc-fourth of an inch wide, would be too coursc; most pro-
bably the finer sieve wonld be proper —Ep1ion.



170 On Improved*Melting-Pots.

ing and tempering of the ingredients is performed, is six
feet square, having cross-pieccs on its underside, to raise
it about two inches from tht: ground The process com-
“‘mences by mixing on the coarse sieve eight quarts of clay
and five quarts of coke, and sifting them together on
the walking board ; here they are to be still farther mixed
by hand, till the mass appearing uniform, it is to be collected
1l a heap, elean water is then to be added and stirred in,
so as to make the mixture of the consistence of mortar.
One treader (or, for cxpedition sake, two) is then to get

« onghe board, and is to tread the mass well with his naked
fcet, working it chiefly with the RQeels, in a circular manner
from the circumference to the centre. When well trodden
it is to be turned over, or thrown with a spade, and is
again to«be trodden, alternating these two processes for
abont twenty minutes.

Then mix on the finer sicve four quarts of finely pounded
plumbago, and sift a little of it over the mixture on the
board ; tread and throw it over, as already deseribed ; then
sift on more of the fine clay and plumbago, and proceed
in this manner till the ingredients are thoroughly incorpo-
rated, and the air has been all trodden out. The' mixture
should remain for a night in lump, and the manufacture of
melting-pots from it, may begin the next morning.

The apparatus used for mouldmg the pots, consists of a
four-legged board or bench, called a hofse, for the work-
man to sit on, having near its fore cnd, two uprights
mounted upon it, supporting a cross board upon their tops,
through the middle of which a round hole is made, capable
of recciving the stem -of the plug or core. DBelow, and
perpendicular to this hole, a socket is fixed into the bench,
for the reception of a pin, that terminates the stem of the
gore, and tends to keep it upright and steady ; the core,
fixed on the top of the stem, and therefore an inch or two
above the cross board, is shaped soas to form the cavity to
be made in the melting-pot,,and has a border at its lower
part, intended to regulate the thickness of the rn of the
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pot. The best dimensions for the board or bench of the
horse, are, three feet six inches in lgngth, nine inches in
width, and three and a half thches in thickness : it should
be raised sufficiently high to allow the workman to st ofi
it, with his feet restinggupon the ground ; and the parts
where his thighs press against, should be rounded off, and
curved inwards a little. The cross-board, which receives
the stem of the core, should be raised six inches above the
horse ; and upon it is erected the square, or gauge, which
may be cighteen inches high, and ten inches in the cross-
arm or blade at the top of it ; but, of course, varicswitls
the sizes of the pots.. [The cap, which fits the core, should
be made of basil, or sheepskin leather.

Every thing being ready, the core is first to be well
rubbed over with plumbago, to prevent the cap from stick-
ing o it ; the cap is then to be put on the core, and a piece
of the mixed materials or welk, as it is technically called,
large enough to form the intended n.clting-pot, is to be cut
off from the mass. * A pot, capable of holding seventy
pounds of cast-iron, requires sixteen und a half pounds;
one for, thirty-five pounds of brass, requires ten pounds.
The picee is to be worked and beaten well on the walking
board, and is to be carcfully made into a lump, by repeat-
cdly thiowing it forcibly upon the board ; after which, a
cavity being previously formed in it, it is to be placed upon.
the top of the core. The workman then takes a flat picce
of wood, four inches square, with a handle, called a flatier,
and strikes the‘lump with it, beginning at its top, and
bringing down the clay gradually, with his hands and the
flatter, till it has reached as low as the rim or border, at the
bottom of the corc. During this operation, the stem of the
core being occasionally grasped in one hand, and turned
gently round ; the clay upon it i§ gradually brought under
the action of the flatter. Great care is to be taken during
this operation, that no air gets into the clay ; or, at least,
if any air-bubble should appear in it, that part is to be cut
out with a knife. The bottom of the pot is now to be
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beaten quite flat, making it of a proper thickness, as di-
rected by the cross-arm of th gauge ; and observing that
the moulded pot is not made 3 rise upon the core, fromé-any
clay’gettmg between its rim, and the border of the core;
for the consequence of this would®be, that the bottom of
the pot, though regulated by the gauge, would then be too
thm, by all that rising of the pot upon the core. The
workmen now dips one hand into water, and grasps or
presses the pot with it, rubbing from the top to the bottom
of it, whilst the other hand turns the core, and the pot upon
i, roemd. The effect of this is to cause the pot to become
of an uniform thickness all round. Finally, the pot is to
be smoothened all over, as well as at the bottom ; and the
process of moulding upon the core is completed. The first
pot of each day’s work should, however, be cut in two with
a knife, in order to ascertain that there are no air-holes in
. it, and that the tempering has been properly performed.

As a soft new made pot might get out of shape, by being
‘handled ; so the core, with the pot upon it, is therefore
taken off the horse, and carried to a quiet sheltered place ;
and the pot being then set on its bottom, the core i raised
out, leaving the leather cap within the pot, but which easily
parts from the pot, with a little management. The pouring
lip is then formed, by pressing the handle of a trowel from
withig the pot, against the fore-finger and_thumb, placed
outside the pot, one on each side of the part to be bulged,
in order to limit the action of the pressure.

It is by no means an unnecessary precaution, to put the
new made pots into a quiet place; for if they be subjected
to any considerable jarring, before they get dry and hard,
the pots will sink, and not be able to carry their rated
charges of metal.

From twenty to thirty-six melting-pots, of an excellent
quality, may thus be made in a day.
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Remarks. By the EpiTor.

We are informed by Mr. M'ason, that Mr. Smith origin~
ally tame into his employment as a workman at the vice-
bench, having been a plane maker, and, consequently?” an
excellent workman buf that he never had any other expe-
rience in the making of melting-pots than such as hé ac-
quired by Mr. Mason’s instructions.

Mr. Mason never introduced plumbago into the compo-
sition of his superior melting-pots, either during the time
when Mr. 8mith was with him, nor since ; he finding that
Stourbridge clay, of the best quality, and coke, also o tho
best kind, and of a pioper degree of coarseness, neither
being too fine nor too coarse, are fully sufficient to form’
melting-pots of an cxcellent quality. A sieve, the meshes
of which are one-eighth of an inch wide, answers well for
sifting the coke; its finer parts, or the dust, having, how-
ever, been previously separated by a sieve of a still finer
mesh.

XLI,—On Emery Pastes, employed by the French
Cutlers *.

Two specimens of these emery pastes, considered by ‘one
of the most skilful cutlers of Paris, as being excellent for
his use, afforded the following compositions :—

Coarse emery paste. Lmeril dur.

Wax, mixed with a little suet . 20 parts
Colcothar : . » . 20 ditto
Emery . . . ... 60ditto

Another finer emery paste. Emeril mou.
Suet . . . 18.7 ornearly 1 part
Colcothar . . . 167 1 .
Emery (waskhed, or flour) 64.6 4

The oxide of iron, supposing it to be in the state of col-

* From Annal. de I’ Indust. Nat. et Etrang. and Ferussac's Bulletin,
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cothar, may be better replaced by that in a state of crystal-
ized oxide, which is formed by calcining a mixture of
sulphate of iron and commoh salt *. The physical cha-
racters of the powder left after calcination, or destroying
the fatty matters, seemed to accord with this supposition.
In every tase, however, the crystalized oxide of iron may
be substituted, with advantage, for the colcothar t.

Remarks. By the Eprror.

We have formerly given a composition of this kind ; but
wherg emery only, of various degrees of ﬁnenebs, was
melted with suet in the winter scasgn, and used upon his
wheels or tools, by one of the most experienced cutlers in
London ; no colcothar being mixed with it.

XLIL.—Qn the origin of the so termed Rice Paper |.

Tae substance commonly known as zice paper, and which
is employed in preference to paper for certain purposcs,
and especially in the manufacture of artificial flowers ; and
which has hitherto been considered by some persons, as a
product of art; and misled by the name it bears, they have
thought it was prepared from rice. But, upon cxamining
it w:th attention, and c<pccm]]y if it be held between the
eye and the light, it is casy to be convinced, that it 1s
purely a vegetable tissue, and has never been subjected to
any kind of preparation; m fact, we discover that it is
formed of a cellular vegetable tissme, so perfect and deli-
cate, that it would be impossible to imitaic it.

It was Dr. Livingstone who wus the first to introduce
this species of paper into Europe, at least in any consider-
able quantity ; 1t i now about twenty-five ycars smee he
sent some of it to a Miss Janc Jock, who has enjoyed a

* As desenbed e Vol V. page 369.—=Epiton,

t Perhaps for 1azor swops.
t From L’ Urwiersel, und Feruasac’s Bulletin,
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great reputation for the beauty, and the correct imitation
of nature, of the artificial flowers which she manufactured.
And thus this rice paper bechme the fashion at that time,
and was sold at most exhorbitant prices ; the late Prinoes®
Charlotte of Wales, paig seventy pounds sterling, for a
single bouquet of these flowers!

This paper, which Dr. Livingstone brought from China,
was in the form of leaves, of about four inches square, and
which were dyed of different colours; each leaf cost
about six shillings. But latterly their price has been con-
siderably reduced, and the size of the lcaves augmented,,
so that we can actually procure such, of more than a foot
long, and five inches wide, and possessing a perfect white- -
ness. The Chinese employed the coloured pieces to make
artificial flowers, and reserved those which were of a perfect
white for another purpose. This kind of paper still con-
tinues to be valued in Europe, and forms a branch of some
importance in the commerce with China.

This substance is very common, and in great use in the
English possessions of India. The following. extract of a
letter from General Hardwick, who resided a long time iu
these countries, leaves no doubt upon the nature of its
origin :—

“I think myself happy to have it in my power, to afford”
you some precise information on the plant which furnisheg, .
the substance known under the name of rice paper. It is
the marsh ceschynomene, aschynomene paludosa, of Rox-
burgh, of the family of the leguminous plants; and you
will find the figure of it in my Atlas of the plants of India.
It grows abundantly in the marshy plains of Bengal, and
on the borders of the vast lakes, called jeels, which exist
in all the provinces between Culcutta and Hurdwar, It
is a long-lived plant ; its stem rarely cxceeds two inches
and a half in thickness ; it is but of little elevation, but
spreads considerably. Roxburgh, however, considered it as
an annual ; but it is only where it wants water that its
stems dry up and die; as, where it finds the nccessary
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supply of water, it continues green in all parts, and pushes
out new branches every season. The middle of the stem,
when broken across, 1s found to be formed entirely of pith,
«vhich is of a dazzling whiteness, and is about half an inch
in thickness; this is covered with a bark, so thin and
tender, that it may be easily removed with the finger nail.

“ Great quantities of this plant are carried to the bazaars
of Calcutta in the fresh state. They choose the largest
rods to cut into the thin lamina, which constitute the rice
paper, and with which the natives make artificial flowers
Jto decorate their idols on festival days. It is also used to
make hats, by glueing together many leaves of it, so as to

_form it of a sufficient thickness ; after which they give it
what form they please, and cover it with a cloth, or a silken
tissue, Thus prepured, these hats are very strong and
light. Those branches of the marsh ceschynomene which
will not serve to make this paper, are formed into bundles,

" which are sold to the fishermen, and who employ them in

.making floats, with which they furnish those extensive
lines, which they use in the lakes. The lightness of these
rods, renders them exceedingly proper for this purpose.

“In order to reduce this substance into leaves, 1t is not
cut across, but in the direction of the length of the rod,
and in a spiral manner, continually turning it round; so
that when it is uncoiled it forms a kind of leaf.

““*e~[ should not omit to state, that the nate of this plant,
in the language of Bengal, is shola, which is, however,
commonly pronounced sola.”

We shall terminate this notice by a description, which is
given by Hooker, in a new botanical journal, intitled
¢ Botanical Miscellanies,” published in London, of a por-
tion of a rod of the ceschynomene, sent him by Dr. Living-
stone, enclosed in a large leaf of the paper which the plant
furnished :— This plant is evxdently herbaceous ; ; the
fragment is about four inches ‘long; it is hollow in its
centre, and has at cach end a membrineous transversal
diaphragni, which makes me think that the plant has knots
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along it. The diameter of the rod is rather less than an
inch; and the thickness of the parenchymatous substance,
a little more than half aninch. This last is of the most
beautiful whiteness that can be imagined. It is possiBle
to cut this into leaves, which are not more than four inches
wide, but their length may be greater. It becomes neces-
sary to cut this so, that it may be unrolled like an ordinary
roll of paper; and as we see is done in the manufacture of
bottle-corks.”

Remarks. By the EpiTogr., e

We have given an accecunt of the knife, and another in-
strument employed in cutting these leaves, in our fourth
volume, page 381, and to whieh we must refer our readers.
The above particulars, however, furnish the natural history
of the plant, and complete what was deficient in our former
notice of it.

XLIL—On an Lconomical Process for separating Silver
and Copper* .

THE amalgam obtained at the silver works at Freyberg,
leaves, when decomposed by heat, an alloy of silver, eop-
per, and other metals ;" the latter used to be separated by
boiling and dissolving the whole in strong sulphuric acid 1,
and then precipitating the silver.  Of late, a process alto-
gether new has been introdused. The alloy is now heated
in a reverberatory furnace, exposed to air, so as to oxidize
the copper; and is afterwards put into cauldrons of leud,
and heated with difute sulphuric acid, which dissolves the
oxide of copper previously formed ; the operations of roast-
ing and digesting are repeated, and many precautions are,
requisite to ebtain a good result ; but these being attended
to, the process is much more ecomomioul than the former

* From Ann. des Mines, and the Franklin Journal.
t In platina vessels, no doubt. Enpitor.

VOL. 1 N
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one. The silver is not indeed so pure, it retaining about
one twenty-fifth partof copper ;. but this is of no conse-
qugnce for ordinary uses.

¢

XLIV. —On the Manufacture af Scotch Whiskey.

« [ is a remarkable fact,” says Major-General Stewart, in
an article on the prevention of smuggling in the High-
lands, inserted in the Quarterly Journal of Agriculture,
““tit a spirit of the best quality and flavour, has been

. distilled by men, with their appargtus at the side of a burn,
and, perhaps, changing quickly for fear of a discovery;
malting on the open heath, far up the hills, and hurrying
on the whole process to avoid detection; yet, with all
these disadvantages, they received the highest price in the
market, for the spirit thus manufactured! The quantity
might, perhaps, be less than what could be produced by a
more regular process of distillation ; but then the liquor
was so much superior in flavour and quality, as to compen-
sate for the deficient quantity. Several of these neen have
been employed, by way of experiment, in a liccnsed dis-
tillery on the estate of Garth, with directions to proceed in
their own way, only to be regulated {y the laws under the

wveatroul of an officer ; yet, with the advantages of having
the best utensils, the purest water, and the best fuel, they
produced a spirit, quite inferior in quality and flavour, to
what they produced under the shelter of a rock; and it
sustained neither the same price nor character in -the
market.
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XLV.—On Rendering Plaftna Malleable, and obtuining
Malleable Palladium, and the Pure Ogide of Osmium.
By the late WiLLiam Hype WoLLASTON, 8. 0.
F.R.S. &c*. ,

As, from long experience, I am probably better acquainted
with the treatment of platina, so as to render it perfectly
malleable, than any other member of this saciety, I will
endeavour to describe, as briefly as is consistent with per-
spicuity, the processes which I put in practice for this
purpose, during a series of years, without seeing any occa-
sion for further improvgment.

The usual means of giving chemical purity to this metal,
by solution in aqua regia, and precipitation wth sal
ammoniac, are known to every chemist; but I .doubt whe-
ther sufficient care is usually taken to avoid dissolving the
iridium contained in the ore, by due dilution of the solvent.
In an account which I gave in the Philosophical Transac-
tions for 1804, of a new metal, rhodium, contained in
crude platina, I have mentioned this precaution, but
omitted to state to what degree the acids should be
diluted. I now, therefore, recommend, that to every mea-~
sure of the strongest muriatic acid employed, there be
added an equal measure of water ; and moreover, that the
vitric acid used, be what is called “ single aquafortis ;” as
well for the sake of obtaing a”purer result, as of ecéiomy
in the purchase of nitric acid.

With regard to the proportions in which the acids are to
be used, I may say, in round numbers, that muriatic acid,
equivalent to 150 marble, will take 100 of crude platina ;
but in order to avoid waste of acid, and also to render.the
solution purer, there should be in the menstruum a re-
dundance of twenty per cent. at least, of the ore. The
acids should be allowed to digest three or four days, with
a heat which ought gradually to be raised. The solution
being then poured off, should be suffered to stand, until a

* From the Philosophical Transaetions, for 1829, part L
N2
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quantity of fine pulverulent ore of iridum, suspended in
the liquid, has completely subsided ; and should then be
mixed with forty-one parts of sal ammoniae, dissolved in
atont five times their weight of water. The first precipi-
tate, which will thus be obtained, will weigh about 165
parts, and will yield about sixty-six parts of pure platina.

As the mother liquor will still contain about eleven parts
of glatina, these, with some of the other metals yet held in
solution, are to be recovered, by precipitation, from the
liquid, with clean bars of iron ; and the precipitate is to be
re-dissolved in a proportionate quantity of aqua regia, si-
milar in its composition to that above dirccted to be used.
But in this case, before adding sal ammoniac, about one
part, by measure, of strong muriatic acid, should be mixed
with thirty-two parts, by measure, of the nitro-muriatic
solution, to prevent any precipitation of palladium or lead,
along with the ammonia-muriate of platina.

The yellow precipitate must be well washed, in order to
free it from the various impurities, which are known to be
contained in the complicated ore in question; and must
ultimately be well pressed, in order to remove the last
remnant of the washings. Itis next to be heated, with
the utmost caution, in a black-lead pot, with so low a heat,
as just to expel the whole of the sal ammoniac, and to oc-
casion the particles of platina to cohere 3s httle as possible ;
for on this depends the ultimate ductility of the product.

The grey product of platina, when turned out of the
crucible, if prepared with due caution, will be found
slightly coherent ; and must then Dbe rubbed between the
hands of the operator, in order to procure, by the gentlest
means, as much as can possibly be so obtained, of a metallic
powder, so fine as to pass through a fine Jawn sieve. The
coarser parts are then to be ground in a wooden bowl, with
a wooden pestle; but on no account with any harder ma-
terial, capable of burnishing the particles of platina *;

* The following experiment will prove the necessity of attending to this
precaution .—If a wire of platina be dwided with a sharp tovl, in a slanting
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since cvery degree of burnishing will prevent the particles
from cohering in the further stage of the process. Since
the whole will be required to be well washed in clgan
water, the operator, in ghe latter stages of grinding, will
find his work much facilitated by the addition of water, in
order to remove the finer portions, as soon as they are suf-
ficiently reduced to be suspended in it. .

Those who would view this subject scientifically, should
here consider, that as platina cannot be fused by the ut-
most heat of our furnaces, and, consequently, cannot be
freed like, other metals, from its impurities, during ighcous
fusion, by fluxes, nor be rendered homogenous by lique-,
faction ; so the mechanical diffusion through water should
here be made to answer, as far as may be, the purposes of
melting ; in allowing the earthy matters to come to the
surface, by their superior lightness; and in making the
solvent powers of water effcet, as far as possible, the puri-
fying powers of borax, and other fluxes, in removing solu-
ble oxides.

By repeated washing, shakinr, and decanting, the finer
parts of the grey powder of platina, may be obtained as
pure ¥ as other mctals are rendered by the various pro-
cesses of ordinary metallurgy ; and if now poured over,
and allowed to subgide in, a clean basin, a uniform mud or
pulp will be obtained, ready for the further process “or
moulding.

The mould which I have used for this purpose, isa stout
brass tube or barrel, six and three-quarter inches long,
bored rather taper within, with a view to facilitate the ex-

direction, and being then heated to redness, be struck upon an anvil with a
hammer, o as to force into contact the two newly divided surfaces, they will
become fiumly welded together ; but if the sufaces have previously been bur-
nished with any hard substunce, the welding will be effected with very geeat
difficulty, if at all.

When the powder of platina has beon overheated in decomposing the
ammonio-muriate, or has been bumnished in the grinding, I have, in vain, en-
deavoured to give it a welding surface, by steeping it in a solution of sal
ammoniac in nitric acid. .

* Sulphuiic aaid, digested upon the grey powder of platina, thus purified,
extracted less than 1-1000dth pmt of iron.
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traction of the ingot to be formed in it; it being 1.12
inches in diameter 'at top; and 1.23 inches, at a
euarter of an inch from the bottom, and plugged at its
larger extremity with a stopper of stecl, that enters the
barrel to the depth of a quarter of an inch. The inside of
the mould being now well greased with a little lard, and
the stopper being fitted tight into the barrel, by surround-
ing it with blotting-paper (for the paper facilitates the
extraction of the stopper, and allows the escape of water
during the compression), the barrel is to be set uprightin a
jug of water, and is itself to be filled with that fluid. It is
next to be filled quite full with the mud of platina ; which,
subsiding to the bottom of the water in the barrel, is sure to
fill it, without cavities, and with uniformity,—a uniformity
to be rendered perfect, by subsequent pressure. In order,
however, to guard effectually against cavities, the barrel
may be weighed after filling it, and the actual weight of its
contents being thus ascertained, may be compared with
that weight of platina and water which it is known by
estimate that the barrel ought to contain®. A circular
piece of paper first, and then onc of woollen cloth,
being laid upon the surface, allow the water to pass during
partial compression, by the force of the hand with a
wooden plug. A circular plate of cepper is then placed
upsn the top, and thus sufficient consisteacy is given to
the contents, to allow of the barrel being laid horizontally,
in a forcible press; the construction of which will be de-
scribed in the sequel.

After compression, which is to be carried to the utmost

* From the mean weight of the ingots obtained 1n previous operations, it is
known that the barrel described in the text, ought to contain 16 ounces troy,
of dry platina powder.

The weight of the contents of the barrel==16 ounces X j’;g{?y:mn_-_l_

X . sp. grav. of platina
the weight of a cubic inch of water “A capacity of the barnel, in cubic inches=
20.25
a Zl)+'526 ounces X 7.05=18.9575 ounces troy. Should the
contents of the barrel weigh materially less than this estimated weight, there
I'l;lust be a want of nniformity m the dispusation of the powder within the
arrel, '

16 ounces X
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limit possible, the stopper at the extremity of the mould
being taken out, the mass of platina will easily be removed,
owing to the conical form of the barfel; and being now so
hard and firm, that it may be handled without danger pf
breaking, it is to be plaged upon a charcoal fire, and there
heat it to redness, in order to drive off moisture, burn off
grease, and give to it a firmer degree of cohesion.

The mass of platina is next to be heated in a wjnd-
furnace; and for this purpose it is to be raised upon an
earthen stand, about two inches and a half above the grate
of the furnace, the stand being strewn over with a layer of
quartzose sand, on whigh the mass is to be placed, stafidin}y
upright upon one of its ends. It is then to be covered with
an inverted cylindrical pot, formed of the most refractory
crucible ware, resting at its open end upon the layer of sand ;
and carc is to be taken, that the sides of the pot do not
touch the mass of platina.

To prevent the blistering of the platina by the heat,
which is the usual defect of this metal, in its manufactured
state, it is cssential to expose the mass to the most intense
heat that a wind-furnace can be made to afford, more in-
tense than the platina can well be required to bear, under
any subscquent treatment; so that all impurities may be
totally driven off, which any lower temperature might other-
wise render volatife.  This furnace is to be fed with Staf-
fordshire coke, and the action of the fire is to be contiiued
for about twenty minutes from the time of lighting it, a
breathing heat being maintained during the last four or five
minutes.

The mass of platina is now .to be removed from the
furnace, and being placed upright upon an anvil, is to be
struck, while hot, on the top, with a heavy hammer, so as
at one heating cffectually to close the metal. If in this
process of forging, the cylinder should become bent; it
should on no account be hammered on the side, by which
treatment it would be cracked irremediably ; but must be
straightened by blows upon the extremitics, desterously
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directed, so as to reduce to a straight line the parts which
project. The work of the operation is now so far complete,
that the ingot of platina may be reduced, by the processes
of heating and forging, like that of any other metal, to any
form that may be required. (

(To be continued.)

XLVL—On Enamel Paintings executed upon Stone. By
M. MoRTELEQUE™.

Tue ‘application of cnamel painting upon the species of
Jarva termed_wolvic, is a new service which the sciences
and the useful arts have rendered to the fine arts. Since
the ingenipus processes employed at the church of St.
Genevieve, in Paris, under the direction of M.M. Thenard
and D’Arcet, the preservation of the master-pieces in
painting, executed on the interior of these cdifices, has been
msured ; but it yet remained to discover the means of
guarding against the inclemency of the weather, so that
painting might also be employed in their exterior decpration.
The beauty of the paintings executed in enamel, and their
great durability, render them eminently proper for this pur-
pose, had not the nature of the substances, upon which
they had hitherto been applied, opposell this use of them ;
Biitthe shrinkings and changes of form, which metals and
porcelain experience in the fire, greatly restricted the di-
mensions which could be given to enamel pictures.

It therefore became a matter of high importance, to dis-
cover a substance which should not be subject to the above
inconveniences, and upon which enamel could be applied
with facility.

This problem is now resolved in a most satisfactory man-
nef, by the employment of this stone from Volvie, which
endures a very elevated temperature, without experiencing

* From De Moleon's Recuerl Industreel.
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any alteration ; and which may also be obtained in extended
surfaces, at little cost. It is principally to M. the Count
de Chabrol, whose zeal contributes to the progress of all
the fine arts, that we are indebted for this fortunate resut
but it was M. Morteldghe, who applied with great skill,
and a rare talent, the indications afforded him by M. the
prefect of the Scine.

M. Morteléque placed in the exhibition of 1827, a plc-
ture, representing the head of an old man; and which, al-
though it abounded with the imperfections inseparable from
a first attempt, yet it presented important results; aad o
landscape, twenty-one inches high, and sixteen wide, which
this able artist executed, after a sketch in sepia, by M.*
Baltard, belonging to M. the Count de Chabrol, gave birth
to the most brilliant hopes. These were subsequently real-
ized in the most complete manner, by the execution of an
altar-piece, intended for the church of St. Elizabeth, which
M. the Count de Chabrol entrusted to M. Abel, de Pujol,
and which was exhibited in the salle &’ Angouléme, at the
Hotel de Ville.

It is gomposcd of three medallions, surrounded by orna-
ments, and the subjects are, Faith, Hope, and Charity, re-
presented by three female busts, of the size of life. M.
Abcl de Pujol was dlrected by M. Morteléque, in the em-
ployment of the peqdisite colours, and he made an excellent
usc of them ; the tlesh and the draperies possess a high
degree of truth, and the head of Hope is especially remark -
able for the purity of the design, and the freshness of the
colours ; he has, from these cncumstances, given new proofs
of his fine talents.

The paintings upon the Volvic stones, are made with co-
lours analogous to those employed upon porcelain. The
changes which it was necessary to make in their prepaza-
tion,were directed with complete success by M. Morteldque;;
but they acquired a great degree of lustre by a double
burnm«r before receiving which, they wanted that bril-
lIrancy of varnished pictures, which produces so fine an
effect.
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In the first experiments undertaken by M. Mortel¢que,
the surfaces of the stones prescnted many asperities, which
could scarcely be made to dlsappe'lr, and caused the incon-

-ccnience of applyiug two successive coats of enamel, and
also produced surfaces rcsembling those of oil-cloths, pre-
pared for pictures.

The discovery of M. Morte]oquc opens a vast field to
peinting, as applied to the external decoration of monu-
ments; and affords the possibility of making tablets of
great dimeasions, which are unaltcrable ; and whose hard-
. ness cqudls and even surpasses, that of mosaics; as these
last are, in time, attacked by the action of the air; whereas
the Volvic stone is neither altered by fire nor water; and
there is no doubt, that the effect of shocks may be easily
guarded 2gainst, by giving to the plates of stone, intended
for painting upon, a sufficient thickness. It may likewise
be used to save expensc in the marbles, and other ornaments,
which arc necessary in the decoration and embellishment of
our public and private cdifices.

The Volvic stone is granulated, and has a grey colour ;
it acquires a great degree of hardness when exposed to the
air, and is generally considered as a volcanic product.

It is procured in the neighbourhood of Volvic, a village
near Clengent, in the department of Puy de Dome, of
which M. the Count Chabrol, of Volvic, prefect of the
Semne, possesses the proprietorship ; and where he has
founded a school for architecture, in which are taught
drawing, stone-cutting, and the clements of architecture, to
the persons employed in working the quarries. It is for-
tunate that the name of Volvie belongs to one who has
made uscful discoveries in the arts, and whose name is
dear to artists ; this administrator is an ancient é/¢ve of the
Polytechnic school, and was for a long time illustrious for
the carcer which he pursued ; and he will leave a name in
the capital, which its monuwmnents will often recal to remem-
brance, many of them being consuucted by his orders ;
and nearly all of them were (.1thcr restored or embellished
by him.
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XLV.—On the Manufacture of Carmine*.

Tu e manufacture of carmine, was, formerly, considerably
limited ; but since the disfovery of its solution in ammoni®,
it is much employed in forming superfine red ink, in the
manufacture of artificial flowers, in silk-dyeing, &c., and
has, consequently, become an article of considerable
demand. *

We know many processes for preparing carmine : we
shall now describe several, and arrange them in such a
manner, as that the thcory of their preparation, and theire
relative value, may be reddily apprehended.

Carmine is the richest and purest colouring matter of
cochineal, and may be separated by different means, easily
understood. It is evident that the cochineal contdins divers
colouring materials, all capable of being subjected to the
action of acids, and either forming matters which are but
little soluble in water, as with insoluble bases they will
form insoluble salts; or, on the other hand, with potash,
soda, or ammonia, we shall obtain all the colouring matters,
combined with such bases as we shall have employed. 1If
we now add a quantity of acid, but insuflicient to set all
the colouring matters at liberty, the less soluble of them
will necessanly be pyecipitated singly, or nearly so.

This explanatsn will be sufficient to euable any one to
comprehend the manufacture of carmine; in practice, the
cochineal is gencrally boiled, cither with the carbonates of
potash or soda ; and the solution then precipitated either
by means of a weak acid, or an acid salt. When the quan-
tity of these boches is not too great, the carmine will preci-
pitate in the pure state presently ; but if the precipitate be
in the state of a finely divided powder, it is only by repose
that it can deposit itsclf; and this will require a certain
number of days, according to circumstances. In order,
however, to expedite the process, they are in the habit of

* From the dnne de i Indictiic, and Faussac's Bulletin,
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treating the liguid containing the matters to be precipitated
with tho whites of rggs, or isinglass, as in the usual modes
of clarifying. Either of these two substances, on coagu-
1iting, seizes the carmine, and *,\forms combinations there-
with, more or less clotted, and which deposit themselves
in a few minutes.

These preliminary observations, will suflico for tho un-
dcrstanding of the processes, which we shall now proceed
to describe ; and the object of all which is to scparate the
carmine from the other colouring matters, which the cochi-
neal contains.

German Carmine.—The procéss followed in Germany,
in manufacturing carmine, consists in boiling six pints of
river water, and two ounces of cochineal, in powder, in o
copper busin,  After having boiled for six minutes, they
add sixty grains of powdered alum, and then boil them
again for three minutes. The basin is then removed from
the fire, and the liquid drawn off with a syphon ; this is
then passed through a silken sicve, and placed in several
carthenware or porcelain vessels, here it is left at rest for
three days ; it is then again decanted, and placed in other
vesscls, and where it must again remain for three days.
The deposits which are formed, must then he placed to dry
in the shade ; the first contain carmine of the first quality;
but the others are inferior. -

The cochincal is here boiled without the addition of any
alkali ; but a small quantity of ammonia 18 always formed,
which serves to dissolve part of the colouring matter; but
the quantity of the ammonia is variable, and often too
weak.

As neither the whites of cggs, nor isinglass, are used in
this process; so it is clear, that thesc substances are not
recessary to the formation of carmine; indeed, they only
serve, as we have above stated, to collect it more rapidly.

As we only sepaiate, by means of a sicve, the carmine
from the powdered cochincal, before it is coagulated, and
whilst it is held in suspension in the liquid, and as it always
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requires three days for it to deposit the carmine, so it is
evident that the precipitate must be exceedingly light.

This process may answer for the artidt, who practises it
for his own use; but it woyld be absurd to employ it in the,
large way. ?

Carmine made by using the Salt of Sorrel, termed,
“ the Superfine Carmine of Madame Cenelte, of Amster-
dam.—We commence by boiling six buckets of river wateg
in a copper basin ; and at thc moment when the ebullition
begins, we add two pounds of Mexican cochincal, fincly
powdered. We suffer it to boil two hours, at the end of
which time, we add three ounces of pure nitre, and a mo-
ment afterwards, four ounces of salt of sorrel, and suffer
the whole to boil for ten minutes. This done, we remove
the basin from the fire, and leave it at rest for four hours;
we then draw oft’ the supernatant liquid from the dregs,
with a syphon, and deposit it in glazed earthen vessels,
where it must remain at rest for three weeks ; if any mould-
iness should form, at the end of a certain time, it must be
removed with a sponge. The water must be drawn off
from the vessels with a syphon, and which should be
plunged o the bottoms of the vessels, as the carmine ap-
pears to adhere thercto. This carmine must be dried in
the shade ; it is very beautiful, and of such a lustre as to
fatigue thc eye. .

We do not see thiec use of the nitre ; it may, possibly, be
an error of the copyist, for natron. The quantity of salt
of sorrel also appears enormous ; for the rest, the tedious
delay of this process, gives room for similar observations
with the last; as the decantation is made at the end of
four hours, but without the carmine depositing itself, and
which it requires three weeks to cffect.

( To be continned )
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LIST OF PATENTS FOR NEW INVENTIONS,
~Whick have passed the Great Se»f{l since January 23, 1830.

To George Vaughan, of No. 10, Cleveland-street, Mile-end-road,
in the parish of Mile-end, Old-town, in the county of Middlesex,
qugineer ; for a machine or pump, for raising water or other fluids.
Dated January 23, 1830.—To be specified in two months.

To John Yates, of Hyde, in the county of Chester, calico printer ;
f%i'a method or process of giving a metallic surface to cotton, silk,
linen, and other fabrics. Dated January 26, 1830.—In six
months.

To Gearge Stocker, and Alexander Stocker, both of the parish
of Ycovil, in the county of Somersct, gunsmiths; for a cock for
drawing liquor from casks, which produces a stop, superior to that
which is effected by commeon cocks, and will continue in use for a
onger period of time. Dated January 26, 1830.—In two months.

To John Arnold, of Sheffield, in the county of York, powder
flask maker; for an improved spring latch, or fasteneir for doors.
Date d January 26, 1830.—In two months.

To George Frederick Johnson, of Canterbury, in the county of
Kent, Tunbridge ware manufacturer; fof a machine or apparatus,
which is intended as a substitute for drags for carriage whecls, and
other purposes.  Dated January 26, 1830.—In six months,

To Thomas Bulkeley, of Richmond, in the county of Surry,
doctor of physic; for a method of making or manufacturing
candles. Dated January 26, 1830.—In six months.

To James Cobbing, of Bury St. Edmonds, cordwainer; for
(certain improvements on skates, Dated January 1826.—In six
months.

To Samuel Wright, of Shelton, in «ne Staffordshire potteries ;
for a manufacture of ornamental tiles, bricks, and quarries for
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floors, pavements, and other purposes. Dated January 26, 1830.
—In six months.

To Robert Bush, of Leeds,in the county of York, gentlemanj,
who in consequence of a corznunication made to him by a certain
foreigner residing abroad, is in possession of certain improvements
in the apparatus used for distilling and rectifying. Dated January
26, 1830.—In six months.

To John Revere, of New York, in the United States of America,
but now residing in the parish of Saint James, Westminster, M.D.;
for a new alloy or compound mectal, applicable to the sheathingmof «
ships,and various other usef8l purposos.  Dated January 28, 1830.
—In six months.

To Joshua Lambert, of Liverpool-street, in the city of London,
esquire ; for an improvement in the process of making iron, appli-
cable at the smelting of the ore, and at various subsequent states
of the process up to the completion of the rods or bars, and a new
process for the improving of the quality of inferior iron. Dated
February 4, 1830.—In two months.

To Gedrge Pocock, of Bristol, gentleman; for improvements in
making or constracting globes for astromomical, geographical, and
other purposes. Dated February 4, 1830.—In two months.

To John Gray, yf Beaumorris, in the county of Anglesea, gen-
tleman ; for a new and improved method of preparing and putting
on copper sheathing for shipping. Dated February 4, 1830.—In
two months.

To Charles Taverner Miller, of Piccadilly, in the county of
Middlesex, wax chandler; for certain improvements in making or
manufacturing candles. Dated February 4, 1830.—In six months.

To Joseph Clisild Daniell, of Limpley Stoke, in the parish %f
Bradford, in the county of Wilts, clothier ; for certain improve-
ments in the machinery applicable to the manufacturing of woollen
cloths. Dated February 6, 1830.-—In six months.
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To Melvil Wilson, of Warnford-court, Throgmorton-street, in
the city of Lendon, merchant; who in consequence of a communi-
cation made to him by’ a certain foreigner residing abroad, is in
possession of an improved method fi;f preparing and cleansing
paddy, or rough rice. Dated Februal'y 6, 1830.—In six months.

To Thomas Robinson Williams, of Nelson-square, Blackfriars-
road,in the county of Surrey, esquire ; for improvements in power-
lobms, applicable to the weaving of wire, and other materials.
Dated February 6, 1830.—In six months,

Jo Edward Cowper, of Streatham-place, in the county of
Surrey, gentleman; who in consepuenge of a communication made
to him by a certain foreigner residing abroad, is in posscssion of
certain improvements in the manufacturc of gas. Dated Fcbruary
12, 1830.—In six months.

To Jehn Frederick Smith, of Dunstan-hall, Chesterfield, in
tho county of Derby, esquire ; for certain improvements in pre-
paring or finishing piece goods, made from wool, silk, or othe1-
fibrous materials. Dated February 12, 1830.—In six months.

To Joseph Marie Ursule La Rigandell Du Buisson,of Fen-
church-street, in the city of London, merchant; who in conse-
quence of a communication made to him, by a certain foreigner
residing abroad, is in possession of a new method of extracting, for
the purpose of dyeing, the colours from dye- ~¥00ds, and other sub-
stances used by dyers. Dated February 12, 1830.—In two
months.
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XLVIIL.—On the Microscope. By TnomAs CARPENTOR,"
Lsq. With Remarks and Additions. By the EpiTOR.

WITH A PLATE.
(Continued from page 142.)

DEAR SIR, London, March 8, 1830.
I nerewiTH send you a few objects on a much larger
scale than those I have before submitted to your inspection.
These are more properly adapted for exhibiting under the
lantern, lucernal, and solar microscopes ; yet, under your
compound or single microscopes, you will find much to
admire, in the various characters and markings they pos-
sess; but on viewing them under the instruments first
mentioned, and using a moderate power object-glass, the
effect produced wil®be strikingly grand. In four of the
glass sliders are the wing-cases, wings, and hind legs of
the blatta, or cock-roach; in another slider are the four
wings of a species of osmylus; and between the sixth sli-
der you will find scales from the sea perch, the river perch,
the flying fish, and the dolphin. In exhibiting these ob-
jects under your Adams’s lucernal or lantern microscopes,
you may thus make choice of suitable ones for those instru-
ments; as I have always found that those objects which
are strongly marked are the best adapted for them; as
those with delicate lines or characters do not show to any
advantage under them.

With the above you will also receive several other obh-

VYOL., L o
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jects, adapted for viewing under your Varley’s single mi-
croscope, which I have selected from my cabinet.

In the month of October, 1821, I was walking by the
=ide of the New River, near Toftenham, and observed se-
veral large fresh water muscles)lying in the mud, which
had been thrown out of the water. On my looking into
one of them, I observed it was filled with thousands of
erceedingly minute young ones ; these were enclesed within
large membranes, which completely filled the parent fish,
from one end to the other of its interior. I took a small

. Rartion of the mass on the point of a pin, and placing it
on a slip of glass under my microscope, I was astonished at

+ seeing in that small portion upwards of one hundred perfect
muscles in a living state, opening and shutting their shells,
apparently in scarch of fecod. In order to preserve them
for future examination, I boiled the parent fish. A few of
the young ones, with a portion of the membrane, I now
send. The shells of many of them you will observe to be
open, and they are very curious objects, as well as are the
characters on the envelope containing them.

I also send you several specics of the genus chrysis, or
golden fiy ; among them you will find e. ignita ; this may
be considered one of the most beautiful of European in-
sects. The fore part of the head is green and gold, and
the hinder, azure. The thorax is likewise azured over, with
a mixture of green, and it términates at the extremity with
sharp points on both sides. The abdomen is green and
gold before, and of a copper red behind, imitating molten
copper, highly polished. The whole inscct is also dotted
on its upper part, which gives it a great resplendency of
colour. The antennz are black, and the legs green, inter-
mixed with gold. This species dwells in holes of walls,
between the stones, and in the mortar that cements them ;
and where it nestles and performs its work. When it has
prepared its nest, and previous to depositing its egg, it goes
in search of a caterpillar, and will even frequently enter
the nest of the wild bee, and bring from thence to its own
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nest, the larva of the bee, on which it will deposit an egg ;
this egg soon produces a caterpillar, which immediately
begins to feed on the larva of the bee, and is thus provided
by its parent with food,funtil its change into the pupa
state ; it then remains in a torpid state, until its last change
into the perfect fly.

I likewise send you a curious insect, whose death took
place under singular circumstances. I found it ina cellar,
in a cold damp situation ; and, on placing it in the window,
the sun’s rays falling powerfully upon it, the insect ap-
peared to be strongly convulsed, and instantly expired.®
With this are likewise tWwo curculios, found on the cherry-
tree, they are embellished with much delicate work on their '
exterior; also a small insect, necedalis carulea, the colour
of this insect is very fine, it is also remarkable’in having
extraordinary thick hinder legs compared with its size.
Also several specimens of the genus kemerobius ; the wings
of these arc fine transparent objects for the microscope,
particularly the species h. variegutus, and may also be
viewed as opaque objects, in which situation they will ex-
hibit a variety of most splendid colours. Their eyes and
antennw, also arc interesting objects. Several specimens
of the genus donacia accompanying these, which you will
find highly intcrestﬂyg objects, in the characters with which
the head, thorax, and wing-cases are adorned; as also in
the rich colours on every part of the insects. I likewise
send you a specimen of the wild bee, singularly fortified
about the head, in having a couple of strong horns on it,
situated under its antennm. Another specimen of a wild
bee is also sent, anthrophora retusa ; the middle legs of
this insect are covered down to the feet with very long
hairs; the proboscis is extended from its head, but not se-
parated ; but, on a piece of card, I have placed another
head, with all the parts belonging to the mouth displayed
and named ; which you will find interesting in the exa-
mination of them. Also another wild bee, eucera longi-
cornis, the long horned bee. Mr. Kirby, in speaking of

o2
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this bee, says, “ A singular circumstance distinguishes the
antenne, which, to .the best of my knowledge, has never
before been noticed ; and which may possibly lead to the
discovery of the use of these Vrgans. Placed under a
powerful magnifier, the last ten joints appear to be com-
posed of innumerable hexagons, similar to those of which
the eyes of these insects consist. If we reason from ana-
logy, this remarkable circumstance will lead us to conjec-
ture that the sense of which this part, so essential to insects,
is the organ, may bear some relation to that conveyed by
* t# eyes. As they are furnished with no instrument for
receiving and communicating the impressions of sound,
similar to the ear, that deficiency may be supplied by ex-
traordinary means of vision. That the stemmata are of this
descriptioh secms very probable ; and the antennzw may, in
some degree, answer a similar purpose : the circumstance
just mentioned furnishes a strong presumption that they do
this, at least in the case of these males ; else why do they
exhibit that peculiar structure which distinguishes the real
eyes?” With this bee I send one of the horns, placed on
a slip of card, in order that you may examine the characters
on it, as described by Mr. Kirby. With these 1 likewise
send two flies of the genus Musca, covered with hairs of a
feathery appearance; also a cluster {)f eggs, laid by the
large blow fly. Some exceedingly minufv.cynips, whose an-
tenna highly deserve examination, they being extremely
delicate, and of a beautiful form. With these 1 send you a
variety of the genus podura, these I found on various plants
in the hedges, and they are very different from those found
in cellars, which have furnished us with such exquisite test
objects for our microscopes. These I now send are covered
over with long. hairs, and do not appear to be furnished
with scales, nevertheless, they are very curious objects
when viewed under the opaque speculum.
On the willow leaves you have, no doubt, often observed
numerous tubercles or swellings, each of which is occasioned
by a small fly piercing the Jeaf, and depositing an egg
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within it. ‘The sap flowing up to that part, is stopped by
the puncture made in the leaf, and occasions those swel-
lings, which form a case and food for the young gnat when
excluded from the egg., After the caterpillar has fed its
accustomed time, it undé‘goes its changes into the crysalis
state, and perfect insect, within the tubercle, and eventually
makes it way out. In order to ascertain this fact, I cut
one of the tubercles open, and found a caterpillar withinsit,
which I enclosed in a pill box, and in the month of October
a perfect fly was produced. I have sent you the fly, and
also the tubercle cut open, and in which you will percgive,
the exterior or cast-skin ghe caterpillar threw off, previous
to its change into the perfect inscct. ‘o
Varies flies as well as many other insects deposit their
cggs in almost all the food we take into our .stomachs,
among other articles subject to their depredations, I found
in a pot of preserves a number of larva, these I kept, and
occasionally examining them, found they underwent their
changes into the pupa, and afterwards into the fly, state,
I have sent them to you in their various states of larva,
pupa,and imago. The colours of the wings are very beautiful.
Inthe autumn of 1823, [ made a cask of grape-wine,and
put a picce of brown paper over the bung-hole, on which
paper I also placed a piece of slate, to prevent wasps, flies,
and other insects«{rom getting into the wine, and on
my cxamining the wine in the following March, I observed
under the slate, and on the upper side of the brown paper,
several laiva, resembling those of the flesh fly, but not half
their size ; they were feeding very greedily on the liquid
produced from the wine, and whicli had soaked through
the paper. At that time I suppose they would eventually
change into small flies, like those I had frequently found
in vinegar, as mentioned by me in a former letter, and to
prove which, I put several of the larvee into a phial, with
some of the paper saturated with wine for them to feed on,
and also covered the mouth of the phial over with paper,
which I perforated with a pin, in order to admit air; but
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instead of flies coming forth, as I fully expected, the larvae
became pupa, and changed into a small species of beetle,
of the genus cryptophagus, in the month of June. I send
you a few of the dried larvee, the grysalis cases, and several
of the perfect insects. You will find the antennz, the eycs,
and various parts of these insects, very curious objects
under the microscope.

I send you a singular species of spider; at the time I
caught it, its colour was perfectly white ; though it has
now changed colour a little, The eyes are eight in number,
Jbut are differently situated in the head to those of most
other spiders. 'With this you will also reccive a foreign
. species of spider, which is covered with fine metallic scales,
and what in fact is the case with most of our British
hunting spiders, indeed the vast profusion of scales with
which many of these species are covered, makes them very
interesting objects when viewed under the opaque speculum.
I clso send a few specimens of cerambyz, the capricorn
beetles. This is a very beautiful and finely variegated
faniily of insects, consisting of upwards of tive hundred
specics, some are of a most gigantic size, measuring near
seven inches in length; the devastation they make in
timber, while in the larva state; is astonishing! The larva
of cerambyx demicornis is a native of many parts of America
and the West Indian Islands, where Mg in great request,
like that of the palm curculio, as an article of food, being
considered by the transatlantic epicures as one of the
greatest delicacies in the western world. We are informed
by authors of the highest respectability, that some people
of fortune in the West Indies keep Negroes for the sole
purpose of going into the woods in quest of these admired
larve ; and who scoop them out of the trees in which they
reside. Their general length is about three inches and a
half; and their thickness that of the little finger. They
are commonly called by the name of macaccos or macokkos.
The mode of dressing them, is first to open and wash them,
and then carefullv broil them over a charcoal fire,
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The circumstance of the larvee of cerambyxr violacus
attacking only such timber as has not been stripped of its
bark, ought to be attended to by all persons who have any
concern in this article y for the bark is a temptation not
only to this, but to various other insects ; and much of the
injury done to timber might be prevented, if the trees were
all barked as soon as they were felled. The female is fur-
nished with a retractile tube. This she inserts betweer the
bark and the wood, to the depth of about a quarier of an
inch, and there deposits a single egg. I have displayed
between two slips of glass an ovipositor from a very gmpall
species of this genus, in which you will observe numerous
muscular fibres, with characters highly interesting. I likes
wise send you an insect of another genus, callidium baju-
lum, whose larva is very desttuctive to deal .palings, on
which it feeds. The genus crysomela affords abundance
of very splendid insects for the microscope. I send you
¢. vitelline, a small but splendid species; together with
various others, which you will find very beautiful.

I also send you a few bectles which I found in a small
poo! of,water on Epping Forest, hydrochus elongatus, and
helophorus dorsalis ; the characters and colour on the head
and wing-cases of these, are very fine when viewed under
the speculum.

I likewise send-+you a small insect, the necrobia ruficollis,
highly intcresting to entomologists, on account of a similar
species, which was, in a great measure, connected with the
means of preserving the life of a worthy and most useful
man. Latrielle, the celebrated entomologist, was, during
the French revolution, arrested and thrown into prison,
and, like many others, he was condemned to death. Mid-
night was the time appointed for his execution. The officer
arrived at his dungeon unperceived by Latrielle, and fov
him busily engaged in examining a species of this insect,
and uttering pious ejaculations to the Almighty ; throwing
himself under the protection of that Being who, manifesting
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so much wisdom in forming and providing for the wants of
so minute an insect, would not overlook the situation in
which he was at that time placed ! The officer had studied
entomology, and had experienced much gratification in
that delightful part of natural history. He had also heard
a very favourable account of Latreille, and now became
warmly interested in his behalf. He entered into conversa-
tion. with him, and determined on saving his life if possible.
He was enabled to do so, in consequence of a person having
died in the prison whose figure resembled his. He liberated
ang secreted him until the storm was blown over; substi-
tuting the dead body in the room of- Latrielle’s !

. Talso send you an object, the poison from which occa-
sioned the death of a collector of insects. Mr. Sharpe,
who, while collecting insccts in Combe Wood, met with a
viper ; he had often been in the habit of catching and
selling them, and therefore made no hesitation in laying
hold of this. But, in consequence of his taking up some
dried leaves with the viper, his grasp was not sufficiently
tight, and the animal bit him twice. Sharpe, not thinking
it of any consequence at the time, continued collecting,
until he became so ill as to be incapable of joining his com-
panions; who, some time afterwards, found him on the
ground, in great’ agonies, and very much swollen. The
poison had done its work ! He was coteyed home, and
in a few days died. The object is the fang from the jaw
of this identical viper, and in which you will perceive the
aperture through which the poison was ejected.

There_are some curious remarks made by the Rev. W.
Derham, on the poison of vipers, in the second volume of
his Physico-Theology, page 339.

You will_find the wood louse, oniscus sellus, a very in-
tegesting object to examine its various parts, and particu-
larly its brilliant and numerous eyes, which appear like
clusters of diamonds, neatly set. I have sent you two spe-
cimens, placed in different’positions, in order to exhibit the
various characters. Swammerdam relates a ludicrous wmis-
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take of a servant maid, who, finding in the garden a great
many of these insects in a globular form, imagined she
had discovered some handsome matetials for a necklace,
and betook herself to stringing them with great care; but,
on suddenly perceiving them unfold themselves, she was
seized with a panic, and ran shrieking into the house !
Though considered but of slight importance in the present
practice of physic, yet these animals once maintained ,a
very respectable station in the materia medica, under the
title of millepedes ; they being regarded as bcing aperient,
resolvent, &c. They were ordered in cases of jaundice,
asthma, and many otheg disorders; and were either taken ®
living, being swallowed like pills, in their contracted state,
or variously enveloped in syrups and marmalades ; but were
more generally reduced to a powder, and thus njixed with
other ingredients.

I likewise send you a piece of card, on which I have
placed some minute muscles, that I met with in a pond,
swimming about with great velocity. These are not larger
than the head of the smallest pin! T have placed them in
different,positions, in order to procure a view of the various
parts of the shell ; some of the shells I have set open,
within which the fish may be seen ; on one of these I ob-
served the exterior of the shell to be covered over with the
habitations of minrte aquatic animals; the form of these
habitations are very singular, regular, and curiously marked.
Although this muscle appears to our eyes so minute, yet
how large it must have appeared to those animals that had
constructed such numerous habitations on its surface !

I have before observed, that the various species of cimices
offer an almost unbounded field for the collection of splen-
did objects for the microscope. I now send you a few,
among which you will find one very rich in colour ; another
minute one, beautifully marked on the antenna, head, and
thorax ; this is a very scarce insect, and, according to the
modern system, coustitutes a new genus, berytus clavipes.
Also some which I found 1unning very nimbly on the sur-
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face of the water, cimer paludum. These are covered with
fine down, rescmbling a coat of velvet. The back appears
hollowed out, giving that part the appearance of a boat.
These insects, I find on dissection, are furnished with a
proboscis, within the sheath of which are contained several
insttuments, adapted for the purpose of extracting ‘the
juices from plants, &c.

.1 also send you a curious specics of ptinus, p. sulcatus,
the antennwm of which are beautiful, and covered with mi-
nute scales, as are also the legs ; the larvae of this insect
make sad depredations in llbnarles, by perforating those
'found holes which are so frequently observed passing
through all the leaves of a book ! I have before observed,
that several volumes, which had lain some time on a shelf
undisturbgd, had been so regularly perforated by a single
larva of this species of insect, that a string might have been
passed thyough the hole in each, and all the books suspend-
ed by it! The genus attellabus you will find a fair object
for the microscope, in the markings of the proboscis and
wing-cases ; as such I send yon a specimen.

I also send you a very singular fly, bombylius pajor, or
sword bee-fly; so termed in consequence of its having a
very long straight proboscis, within which are enclosed
four instruments, for opening, piercing, and sucking the
nectarious juices of flowers ; and whemin the act of doing
this, they do not settle, but kecp constantly buzzing upon
the wing. I have dissected the proboscis, and have placed
the trunk, with the four instruments displayced, between
slips of glass; as also its numerous eyes, which are of
various shapes and sizes. These dissections you will find
exceedingly fine objects for the microscope.

I likewise send you a species of the leaf-cutting bee,
apis centuncularis, with a dissection of its head, sting, &c.
And as the habits of these inscets, in the construction of
their nests, are somewhat singular, so I furnish you with a
brief statement of them, These insects form cylindrical
nests, of the leaves of the rose and other trees, which are
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sometimes of the length of six inches, and generally con-
sist of six or seven cells, each shaped like a thimble. They
are formed with the convex end of ona fitting into the open
end of another. The partions of leaf, of which they are
made, are not glued together ; nor are they any otherwise
fastcned than in the nicety of their adjustment to each
other ; and yet they do not permit the liquid honey to drain
through them. The interior surface of each cell consijsts
of three pieces of leaf, of cqual size, narrow at one end,
but gradually widening at the other, where the width equals
half the length. One side of each of these pieces is the
serrated margin of the, leaf from which it was cut. In
forming the cell, the picces of leaf are made to lap one,
over the other, the serrated side being always outermost,
till a tube is thus formed, coated with three, four, or more
layers. In coating these tubes, the provident little insect
is careful to lay the middle of each piece of leaf over the
margins of the others, so as by this means both to cover
and strengthen the junctions. At the closed or narrow end
of the cell, the leaves are bent down, so as to form a con-
vex termination. When a cell is formed, the next care of
the bee is to fill it with honey and pollen, which being col-
lected chiefly from thistles, form a rosc-coloured paste.
With this it is filled to within about half a line of the ori-
fice; and she then deposits in it an egg, and closes it with
three perfectly circular pieces of leaf, which coincide so
exactly with the walls of the cylindrical cell, as to be re-
tained in their situation without any gluten. After this
covering is fitted in, there still remains a hollow, which re-
ceives the convex end of the succeeding cell. In this
manner the patient and indefatigable insect proceeds, until
her whole cylinder of six or seven cells is completed. This
is said to be generally formed under the surface of the
ground, or in cavities of walls, and in decayed wood, in a
fistular passage, which it entirely fills, except at the en-
trance. If by any accident the labour of these inseccts is
interrupted, or the edifice is deranged, they exhibit asto-
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nishing perseverance in'sctting it again to rights, Their
mode of cutting out pieces from the leaves for their work,
deserves particular nétice. 'When one of these bees selects
a rose-bush with this view, she flies round, or hovers over
it, for some seconds, as if examining for the leaves best
suited to her purpose. When she has chosen one, she
alights upon it, sometimes on the upper, and sometimes
on, the under, surface ; or, not unfrequently, on its edge, so
that the margin passes between her legs. Iler first attack,
which is generally made the moment she alights, is usually
near the footstalk, with her head turned towards the point.
A% soon as she begins to cut, she is entirely intent on her
Jabour, nor does she cease till her w0rk is completed ; this
is done, with her strong jaws, with as much expedition as
we could gxert with a pair of scissars. As she procecds,
she keeps the margin of the detached part betwcen her
legs, in such a manner, that the section keeps giving way
to Ler, and does not interrupt her progress. She makes
her incision in a curve line, approaching the midrib of the
leaf at first; but when she has reached a certain point, she
recedes from this towards the margin, still cuttmg in a
curve. WWhen she has nearly detached the portion "she has
been employed upon from the lcaf, she balances her little
wings for flight, lest its weight should canry her to the
ground ; and the very moment it parts,ighe flies off with it
in triumph, held in a bent position between her legs, and
perpendicular to her body.

The larvae of the leaf-cutting bees do not differ in appear-
ance from those of the hive-bees. When arrived at their
full size, they spin a coccoon of silk, thick and solid, which
they attach to the sides of their cell. Those produced first,
are from the first laid eggs; so that when ready to emerge
into the air, in passing through the bottom of their cells
they do not interrupt each other’s progress. These larvie
are exposed to the attacks of other insects, that make their
way into the cells and deposit their eggs there. This mode
of forming & uest is not confined to the present specics, as
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several others pursue similar operations, adopting the leaves
of other trees than the rose for this purpose, as the horse-
chesnut, the elm, &e. One of the cells constructed in the
above manner T now send for your inspection.

In June, 1826, in walking through a lane near Englefield
Green, I discovered in a bank, the holes or passages leading
to the nests of several species of wild bees. Among them
I observed many of the larger white and orange-tailed
kind. This bank, for thirty or forty yards in length, was
perforated in many places, at a distance from each other,
with holes sufficiently large for the entrance of those jees,
many of which I saw ge in and come out. One species of
orange-tail T found dead on the bank ; it being a very fina
specimen, I preserved it, and now send it to you. You
will observe the sting protruding from its abdomen ; and if
you examinc the pair of darts under your microscope, you
will find them interesting objects.

With this I send you the dissected head of scarabeus
pilularis, for your examination. I likewise send a female
specimen of the genus sirer, the tailed wasp ; this species
is s. drqmedarius, the larva of which is very destructive to
timber, that being its principal food. You will observe, at
the end of its abdomen, a serrated sting, and which the
insect also uses as a saw, in perforating the trees, in order
to deposit its eg;s. When the young grubs or larve are
excluded from them, they commence their depredations on
the wood. Although this material is their principal food,
yet they also frequently eat their way into the bowels of
other insects, their larva living upon and consuming their
vitals. But the perfect insect lives on the juices from the
nectaries of flowers. This insect deserves your close in-
8pection under your microscope, and particularly the jaws,
wings, and the saw or sting; with the sheath divided into
two parts, &c. One of these saws I have dissected, and
placed between slips of glass. You will observe it is com-
posed of three separate pieces, each piece being serrated,
and also toothed ; the sheath is also between the same slip
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of glass, and appears to answer a twofold purpose, viz. of
containing the saws when in a state of rest, and zalso by
forming a tube, conveys the eggs from its abdomen into the
hole made by the insect with its saws. 1 have sent you
the abdomen of this insect, which you will perceive is filled
with eggs ; also its wings, which are curiously ribbed. I
also send a species of byrrus, b. pilularius, this is a very
singular insect, of a convex shape, and when disturbed it
withdraws its head, contracts its limbs, and lies in an inert
state, resembling a seed or a pill, whence its name pilula-
7iug., I have partially opened this insect, in order to show
you in what manner it folds up its head, legs, and particu-
larly the last joint of the leg, it lying under the second
joint. The characters about the head, thorax, and antennz
are well adapted for viewing under the microscope. As are
also the curious flat shaped heads of two species of Ayme-
nopterus insects, I took near Windsor, in June, bethylus
punctata, and which I also send you for that purpose.
With the foregoing I likewise send you a species of
aquatic hunting spider, which 1 observed seeking for its
prey in a very singular manner ; and as I had never before
witnessed any circumstance of the kind, I was highly inter-
ested in watching the motions of this little hunter, in
catching its prey. I was walking on the bank of the New
River, when my attention was directed testhe surface of the
water, on which I saw several gnats undergoing their trans-
formation from the pupa state into that of the perfect in-
sects. While I was viewing this interesting scene, and
considering how liable they were to the attacks of their
enemies, the fish, my attention was suddenly taken off from
them, to a species of hunting-spider, which sprung from
the bank to the surface of the water, and, with rapid
bounds, proceeded to the nearest gnat, which had just
quitted its pupa case, and was resting itself, in order to re-
cover from the fatigue of the exertions it had undergone,
in eflecting ita great change. The spider immediately
seized it in its fangs, and was bringing it to shore, when I
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secured both the captor and the captive! The gnat I lost,
but the spider I have placed on a pin, with its fangs set
open, and which you will find in the box containing the
other objects.

In your present volume, page 101, you make mention of
the devastations committed on various species of property
by the white ants and other insects. I herewith send you
a Bible, which has been the object of attack by the foriner
insects ; together with the following statement of facts con-
cerning it, from a friend. He informed me, that two thou-
sand copies of this Bible had been sent from this couptyy
to the Missionaries in India ; and that when the vessel was
unladen, it was discovered that the white ants had actually.
destroycd cighteen hundred cepies ; and the remaining two
hundred were in such a state as to be renderod useless!
The copy which I now send is the only one out of the itwo
hundred that is legible in every part; yet in this you will
observe how far these insects have eaten into the margins
of the leaves, and also into the cover.

In thus furnishing your readers and yourself with nu-
merous lists of objects for the employment of your micro-
scopes, I trust that they and you will be enabled in future
to follow up the subject, which is certainly inexhaustible.
This unrivalled instrument, the microscope, will teach them
and you that even a single grain of sand may harbour
within it the tribes and the families of a busy population !
Witness the numerous cells contained in the grains of sea
sand, many of which I have before shown you, composing
the habitations of minute polypes. It will teach you, that
in the leaves of every forest, in the flowers of every garden,
and in the water of every pool, there are worlds teeming
with life, and as numberless as the glories of the firmament;
to prove which, you have only to observe the numeroys
aphides on the leaves of trees and plants; the incredible
numbers of various species of minute insects, found within
pinks and other flowers, in the summer months; and the
countless myriads of animalcule in the green scum cover-
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ing ponds, or even in a minute drop of water, in which hay
or pepper has been infused ! Nature shows her wonders in
the minutest as well as in the largest objects. Whether we
consider the structure of the mite, or that of the towering
elephant, we shall find her alike excellent ; she has formed
‘them both with the same degree of propricty of construction,
It is our senses which are not sufficiently acute to perceive
the organization of very small bodies, which often escape
our observation, unless we have recourse to foreign assist-
ance. Were we not assured of it by daily experience, could
wgimagine that there are animals, which, being a million
times smaller than a gran of sand, have yet organs of nu-
«trition, motion, and generation. There are shell-fish so
minute, that even when seen through a microscope, they
scarcely appear so large as a grain of barley. Nature is as
regular and as exact in diminutive objects, as in those im-
mense bodies, the circumference of which we are obliged
to calculate by millions of miles. The Creator extends the
same beneficent care to the mite that crawls in the dust,
as to the whale which floats upon the waves. The more
we contemplate the works of God, the more will the proofs
of his power be multiplied. We are confounded by the
two extremes of Nature, the great and the small ; and we
scarcely know whether to admire the Creator most in the
immense spheres which roll their orbs in. the heavens, or in
those minute productions which are almost imperceptible
to our eyes, assisted by the most powerful microscopes !
The invention of this instrument has increased our know-
ledge of the variety of organized beings in a most amazing
degree ; it extends the boundarics of the organs of vision,
enables us to examine the structure of plants and animals,
presents to the eye myriads of beings, of whose existence
we had before formed no idea; opens to the curious an
inexhaustless source of information and pleasure ; and fur-
nishes the philosopher with an unlimited field of investiga-
tion. It leads, to use the words of an ingenious writer, to
the discovery of a thousand wonders of Ilis hand, who
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created ourselves, as well as the objects of our admiration ;
it improves the facultics, exalts the. comprehension, and
multiplies the inlets to happiness; it is a new source of
praise to Him, to whom all we pay is nothing of what we
owe; and while it pleases the imagination with the un-
bounded treasures it offers to the view, it tends to make
our whole life one continucd act of admiration! Let us
therefore make the contemplation of the works of God dur
most agrecable employment. The trouble that we take in
studying them, will be amply compensated by the pure
and innocent pleasures that they will procure us. FEwesy
thing in nature is connetted together. No creature is use-
less, or placed without design; although the use of many*
animals is unknown to us. Thus, seeing the apparent de-
struction and disorders in Nature, it ouglit to mdke us look
up to a God who has crcated nothing in vain; who pre-
scrves nothing without a reason, and who, if he permits
any thing to be destroyed, it is not without a wise design.
If we are thoroughly convinced of these truths, all the
works of God will lead us to glorify and bless Him.

"w
¢ Nature with open volume stands

To spread her Maker’s praise abroad ;
And ev'ry labour of His hands
Shows something worthy of a God.”

I remain, dear sir,
Your obliged friend,
7o T. Girt, Bage Tuomas CarpPENTLR.

Remarks and Additions. DBy the EpiTor.

In plate IV, fig. 1 is a very singularly shaped scale,
taken from a dolphin.

Fig. 2, part of the membranous envelope, contained ip
the body of a fresh-water muscle, together with the minute
shells of several young muscles utt'\chcd to it, and as they
appeared when highly magnified under the power of Mr.T.
Carpenter’s microscope for opaque objects.

VoL, 1L, r
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Fig. 3, several of the irregular hexagonal cells, with cir-
cular spets in the middle of each, which surround the black
antenna of a bee, eucera longicornis, viewed on a highly
magnified scale.

Fig. 4, the head, and singularly curious antennw, of a
species of cynips, highly magnified.

Fig. 5, one of the poison fangs of a viper, which caused
the‘death of Mr. Sharpe, the naturalist, as described by
Mr. Thomas Carpenter. The aperture near its end, through
which the poison was ejected, is very clearly shown in this
maggified view of it.

Fig. 6, part of the antenna of: the ptinus sulcatus, a
single tuft of which is shown on a still more enlarged scale,
in fig. 7, and in which the hairs and scales which cover it
are clearly xeen.

Fig. 8, one of the antenna of the berytus clavipes, highly
magnified.

Fig. 9, the rostrum and four instruments of bombylius
major, shown on a greatly magnified scale.

Fig. 10, the saw of sirex dromedarius, shown as united ;
and in fig. 11, as divided into three scparate parts,upon a
highly maguified scale.

The Bible mentioned by Mr. T. Carpenter as being one
of the two hundred which escaped entire destruction by
the white ants, out of two thousand sent out to India by
the Missionary Society, exhibited a curious instance of the
mischief occasioned by those insects. The margins of the
leaves had been perforated close to the letters, and entirely
converted into a white powder, where the insects had at-
tacked them.

(To L continued )
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XLIX.—On diminishing Human Labour in the Cul-
tivation of Cotton, Sugar, §c. By Josias BookER,
Esq.*

Tue large gold medal, being the premium offered for the
most successful attempt to apply machinery worked by
cattle, in aid of the labour of Slaves, in our American co-
lonies, has been awarded to the .above gentleman. The
object of the Society, in offering this premium, was to
induce the planters to make trial of agricultural and other
simple machines, adapted to their circumstances ; and thus®
to convince themselves’ experimentally, that, of all the
modes of performing common agricultural operations, and
bringing the rough produce into a marketable state, the
labour of slaves is by far the most expensive and unprofit-
able: a farther object was to mitigate the situation of the
slave, by transferring the severcst labour to cattle and
machinery.

Mr. Booker’s communication, in claim of the premium,
is a simple and very interesting detail of the gradual
adoption*by him of cattle labour, and simple machinery,
in aid of Negroes, in cultivating a cotton plantation at
Demerara, and preparing the produce for exportation. On
many kinds of work, the saving of expense amounted to no
less than fifty per cent.; and as this took place chiefly in
the most laborious departments, namely, by the substitution
of the plough for the hoe ; and in working by cattle, the
machine for ginning the cotton; the situation of the Negroes
was proportionally amended, not only by diminishing the
sum total of labour to be performed, but by making that
diminution to fall chiefly upon the oppressive forms of it.
What is better still, Mr. Booker’s wise humanity was not
confined within the bounds of the estate committed to his
management, but his neighbours had the discernment to
sec the advantage that he was deriving from it, and the

From Vol. XLVIIL. of the Transactions of the Socie‘ty for the Encourage-
ment of Arts, Manufactures, and Commerce, Adelphi,
P2
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good sense, in several instances, to follow his example,
May the good seed that has thus been sown, grow and
prosper; and may the Society have the satisfaction of
bestowing more medals for this object, and of recording the
names of those, whose enlightened good sense has demon-
strated, that the interest of the muaster is inseparably
connected with the content and case of his bondsmen !

) Poplar Groce, near Leverpool,

SIR, November 20, 18¢8.

I nave the honour of transmitting to you a detailed account
of the methods adopted on Plantation, Broom Hull, for the
Jpurpose of diminishing human lahour in the cultivation of
cotton, by the substitution of agricultural machinery, and
the use of cattle.

My brother, Septimus Booker, who is the bearer of this,
will leave with you a plan of the estates, which will show
the relative position of the places better than I can explain
them. The cultivation on Broom Hall, Fairfield, Land of
Promise, and Palmyra, is conducted by the people on
Broom Hall; I have therefore included the whole under
that name in the detail. :

Should I have failed in making myself fully understood,
I shall have great pleasure in giving any further explana-
tions you may wish for.

I am, Sir, &e. &ec.
A. Ay, Esq. Sec. §c. &c. Josias BookEr.

This part of the colony of Demerara was originally laid
out in lots of 400 yards broad, commencing at the sca-
beach, and running in a straight line nearly from north
to south. Some of the plantations cousist of one lot, and
others of two lots and upwards.

* The depths usually granted for cultivation being 1500
rods, or 6,000 yards; the land best adapted for cotton is
most commonly within the first depth of 3,000 yards. The
whole coast of Dutch Guiana, of which Demerara is hut a
portion, is a regular flat; and the first operation of the
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planter, on getting possession of a new lot, is to enclose it
by a trench, of from cight to twelve feet wide, and four feet
deep ; the earth thrown up forms a regular bank round the
plantation, for the purpose of excluding the Savannah
water on the onc hand, and the overflowing of the spring-
tides on the other.

Up the middle of cach lot, and about thirty feet apart,
are two trenches, of similar dimensions to the one hefoge
named, the carth from both being thrown up together,
forms what is usually called the middle dam, which is used
as the principal rcad to visit the different parts of the
cstate. ’

The before-mentioned trenches divide each lot into two ,
cqual parts of 200 yards broad, so that each part, or di-
vision, is enclosed by a trench of from eight to tavelve feet
wide, or wider sometimes, when the depth of the plantation
is greater ; of course, the more land you have to drain, the
wider the trenches will be required to be, to let off as much
water as possible, duriny the ebb tide.

On cach division of 200 yards, between the-trenches,
are trangverse open drains, of about two feet wide, and
one and a half feet deep; these drains are apart from each
other, from twenty to forty feet, according to the nature of
the soil.

As cflicient drainage is an object of the first consider-
ation, the judicious planter takes care to have his sluices
of suflicicut dimensions, to drain the land in time, to pre-
vent injury to the cultivation.

The nature of the land in this district, to which I shall
confine my observations, is stiff, adhesive clay; and, from
frequent hand-hocings for a petiod of thirty years, it has
hecome incrusted, and impervious to the rains,—the water
lodging, where the beds, or spaces between the transverse
drains, are not sloped ofl fiom the middle.

"The cotton trees are in size and shape nearly similar to a
Juxuriaut currant-bush, and thrive best on porous land,
kept fice from weeds, &c., and with a trimming or pruning
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once a year. The trees are raised from the seed, and are
in full bearing from the second to the fourth year; they
continue bearing to the seventh year and upwards, upon a
favourable soil. I have always found it most profitable to
renew the cultivation every fifth year. It has been ob-
served on cotton land generally, that the trees lose their
size and vigour, when the land has been some time in
cyltivation, and more particularly in a clayey, adhesive
soil.
I have heard some of the old planters remark, that when
this coast was first planted, the trees were so vigorous, as
*fo cover the ground at a distancg from each other of ten
. feet. Weeding once a year was then quite sufficient, and
in some cases, once in two years; the crops hardly ever
failed of being most abundant; but now, the common
practice is to plant at three and four fect apart, in conse-
quence of which the trees are stunted, and frequent hand-
heeings, or weedings, are necessary, to prevent the couch-
grass from smothering the trees. Now, I apprehend this
falling off does not proceed so much from the exhaustion of
the land (nothing being taken from it but the cofton), as
from an increased compactness, occasioned by repeated
hoeings and tramplings; and the consequent difficulty
which the roots have in penetrating the neighbouring
earth in search of proper nutriment. Another disadvan-
tage has arisen from the want of porousness in the land,
namely, that the water lodges on the beds, if great attention
is not paid to their shape. If they happen to be too much
rounded off, the best part of the soil is washed into the
small drains, and carried away through the sluices, of
course to the injury of the land. It is no unusual oc-
currence, to lose one-fourth of your stand of trees, ina
heavy wet season, from bad drainage ; together with small
pools of standing water, on the inequalities of the beds. In
this state of things, it seemed to me absolutely necessary,
that something should be done towards destroying the
sour-grass, and giving to the land a perfect surface drain-



in the Cultfvation of, Cotton, Sugar, &c. 215

age ; and, at the same time, to loosen the texture of the
soil ; ploughing, of course, appeared to be the only re-
medy ; but that had frequently been attempted, and as
often failed ; and the idea had been given up, as a thing
impracticable in a tropical climate. Again, it could not
be performed with horses, because of the open drains, into
which they were liable to slip, and get fast.

Never having seen oxen worked, I laboured under a dis-
advantage ; however, seeing with what great facility Mr.
Tongue formed a team of oxen, on a neighbouring estate, in
1820, I commenced the use of cattle, Our first work was
hauling timber, and dragging punts, or boats, to "th®°
buildings. We found great advantage in a draught-horse
being put before them, until they got accustomed to the ~
yoke. The cattle were yoked as in Devonshire, myself and
assistant constantly superintending them, until a young
Creole, named Douglas, was competent to take the entire
management of the cattle and plough. I am indebted to
Mr. Lucas for the gift of the first plough we used ; it was
made near Lancaster, of the description commonly used in
that neighbourhood : the ploughman was considerably eased
by the use of the wheel.

The field selected for our first operation, was one of about
eight acres, in a low part of the estate, of an inferior soil,
and notorious for a bad stand of cotton. Not having
suflicient time to give it a regular deep ploughing, before
the scason for planting was too far advanced, we com-
menced with making ouly one-bout ridges, or banks,
parallel with the transverse drains, eight feet apart, the
intervals remaining as before: both head-lands were simi-
larly ridged across the beds, the furrows answering as
small drains, through which the water was conveyed into
the head-land furrows, and thence into the open drains.
In a few days the land thus thrown up pulverizes, thef
the cotton-sced is planted on the tops of the ridges, six
fect apart. The labour bestowed upon this field, and others
similarly treated, will be shown in the comparative state-
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ment of labour, at the end of these notes. To the practical
planter, it is an object of the first consideration, to get his
cotton-trecs to cover the ground, and keep down the
weeds,—a considerable saving is thereby effected in the
labour of weeding. The trees in this ficld, at five or six
feet” distance, covered the ground better than those which,
according to the usual mode, are sct at three or four fect
distance. One of the advantages attending this method is,
that the young trees, being on the bank, and a little
elevated, and also partially cleared, thus get the start of
the grass and weeds, and are raised with less labour than
‘1% conimonly bestowed upon young,cotton in the old system;

. and, especially, as no trees are lost, from the water stand-
ing in the hollow parts of the beds. The quantity of cotton
picked fiom this field, was equal to that gathered from the
best land on the property ; although the year was not
what is usually called by the planters “a good cotton
year.”

In the year 1822, I bad given to me the materials of an
old mill, imported by the late Mr. Rutherford ; these we
formed into a cattle-mill, for turning ten of the gins in
common use. Invalids, and children of from ten to fifteen
yeurs of age, after a little practice, would bring 751bs. of
clean ginned cotton per day ; which is one-third more than
the gencral average of work done in that part of the country
by the strongest men in the gangs, with hard labour! 1
have a letter, dated 24th of September last, whetein my
brother, who Is my successor, slates, that they received
from one gin 500Ibs. of cotton per day. This gin 1 had
made by Messrs. Fawcett and Co., of Liverpool, who have
afforded me a drawing of it to accompany this.

In the year 1823, as we began to fecl the advantages of
our cattle and machiunery, more breadth of land became
necessary to employ our means to advantage ; accordingly,
the abanduned plantation, Fairfield, was added to Broom
Hall.  This estate cowprised a loc and a half, with a
frontage of G0V yurds; the cultivation had been neglected
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for a length of time, and the whole estate allowed to run
into high grass, or black sedge. By this time our people
felt, and loudly expressed, the ease they derived from the
usc of the plough.

We continued extending our cultivation on Fairficld,
chiefly on the principle of the one-bout ridges, until our
cotton-ficlds were as extensive as when the property had
2550 people upon it, without having given up more than 50
acres of the old cotten ground on Broom Hall.

As the advantages of the system were demonstrated,
applications were made by persons, both in Berbice, and
Demerara, to be allowgd to send Negroes and cattle; 10t
instruction and training, in ginving and p'mwhin The
estate was bencfitted by their gratuitous services, for six,
cight, and somctimes twelve months tozether ; 'and, as an
encouragement to Douglas, and his assistants, the owners
of the paitics so instructed, paid twenty-two guilders * for
cach ploughman, and one guilder a-piece for the oxen fit
for general work.

No plartains can be raised where this estate is situated,
for want of suitable soil ; and the supply of that article, as
pxovmon for the Broom Hall negroes, was derived from one
of the new locations for provision ground, above all the
former scttlements, in DMuhaica Creek, obtained m the
year 1819, The front of this lot was four miles from the
builldings on Bicom Tall. The plantains had been brought
from it overland, on the Negroes’ heads, once a fortnight ;
and, when the tide suited, in a punt, drawn by men,
throuch a navigable canal.  In the first instance it occu-
pied the whole gang half a day ; and in the alternate weck,
thice men for thiee suceessive days.  The whole of this
work was afterwards performed on Saturdays by a team of
oxen and two boys ! I well recollect the satisfaction ma-
nifested among the people, when the punt brought one ‘of
the first loads of plantains, by the aid of cattle, through the

* A guildey is one Slatling and eight-pence, when the exchange is at twelve
to the pound, heing the par,
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canal ; it happened at a time when the tides were low, and
consequently there was very little water in the canal ; and
even in some places actually nothing but soft mud. The
punt had a load of 300 bunches of plantains, weighing
from seven to nine tons. After the punt was once put in
motion, it appeared to move with the same ease as when
afloat. I asked a Negro, named Cudjoe, who was present
on, that occasion, what he thought of it? and if he had
cver seen any thing like it before? His answer was
(translating Negro jargon into English), ¢ No, master,
never; the longer I live, the more I see: these oxen are
our Aegroes now—they do the hardest work at this time,
and if master were to give them a regular allowance of
provision every day, they deserve it certainly ; and had
all the men on the plantation been put to drag the punt,
they would not have moved it.”

The saving of manual labour by the use of the cattle, in
various ways, is immense. We not only brought the
plantain, but timber, posts, spars, gin-roller wood, &c.
from the Creek, and all other materials necessary for
building, and repairing buildings. The -cattle were
also employed in carting shells to the public road,
which had heretofore been brought by the Negroes on
their heads.

In the course of time, when our fields of cotton were ex-
tended and well covered with what was considered a good
stand of trees, we devoted a little more attention to a
couple of fields, measuring about twenty acres, by putting
them under a 1egular course of tillage. One clean plough-
ing and harrowing in the dry season was suflicient to
pulverize the ground and destroy the weeds. While 1
remained in the country, which was above twelve months
afterwards, neither of those fields had been weeded, except
just about the roots of the cotton-trees. We made use of a
moulding-plough, with a very broad-winged sock, to loosen
the carth and destroy the weeds in the intervals, A short
time before 1 resigned the charge of the estate, we used for
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the same purpose a cultivator, set with coulters, and duck-
footed lines.

One of the fields above alluded to, was nearly in the
middle of Fairfield, on what we called ““ Congo ground.”
The land was completely covered by the trees at seven feet
apart ; it yielded well, and was less affected than the other
fields with drought. The other ten-acre field had been
salted, by the tides running in and out, for upwards of four
months, for the purpose of destroying what is usually called
“ the devil's-grass;” it was afterwards ploughed, har-
rowed, and planted with cotton-trees at four feet aparf;
the trees barely covered the ground at that distance, yet
were very productive. The smallness of the trees I attributed.
to the land being so very salt.

From my own observations, I have no hesitation in
saying, that the horse-hoeing husbandry can be employed
with great advantage in cleaning cotton crops; and had
I remained in the colony, I should have put the two estates
in succession under tillage ; and, I may say, I regretted
leaving the colony beforc 1 had set this branch of improve-
ment fairly on foot. However, what has been done by our
feeble attempts at lesscning manual labour, is proved by
the memorial and accompanying documents to Sir B.
D’Urban, the Governor of Demerara. It is also pleasant
to reflect, that it was not done by overworking the slaves ;
as there was only one estate on which the increase of po-
pulation was so great as that of Broom Hall, at the last
registration. The estate, whose births over deaths equalled
Broom Ilall, has however a gang of about 330 negrocs,
which is 148 more than that of Broom Hall.

The people on this latter property are comfortably sup-
plied with food and clothing Ly their respectable owners* ;
and when the apportioned work of the day is over, it fre-
quently occurs that the industrious have spare time to
cultivate their plots of ground, the produce of which, if

* Johu Bond, Esq. Lancaster, and Abraham Rawliuson, Esq. Fakenham,
Norfolk.
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not given to their stock of poultry and pigs, is disposed of
for some auticle of luxury, either in food or clothing. As
an cncouragement, we prepared the land for them, by
ploughing and harrowing.

I witnessed with pleasure the manners and habits of the
Negroes to improve with their property. I had more reason
to complain of their want of thought and consideration
thun any deficiency of talent,

Before I left the colony, in May, 1827, my example had
been followed by several other planters, both in Berbice
and, Demerara.  There were then eight ginuing-mills at
work ; and several estates, both «cotton and sugar, had
centered into a system of tillage with great prospect of
success.  I'ive or six of the wood-cutters had intioduced
oxen intoe their establishments for hauling timber, therchy
eflecting an immense saving of manual labour; besides
this, there are many others employed in drawing carts and
punts for transporting the produce of the estates to
the places for shipping it, and in bringing home the
supplies.

The labour of the cattle, instead of being a cgst to the
cstates, has been a source of revenue: the cattle being
worked while they are young, pay by their growth the
interest of their purchase-money and grazing. They are
not worth more than six joes* a-head when first brought
to labour; and after two ycars’ work,are readily sold at
eight and nine jocs each.

The cost of the ploughs, harrows, harness, &c. was more
than covered by the carnings of our ginning-mill, after our
crop was ginned off.

¥ A joeis twenty-two guilders,
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A Statement of Labour required for Ten Acres of Cotton,
for two successive Years.

OLD SYSTEM.

Days.

Weeding and levelling the beds, preparatory to planting O

Running the lines and placing the line-sticks . . . 4

Planting the seed, three and a half fect apart . . . 23

Moulding, singling the plants, and supplying the va-
cant places with seed,»180 rows, six to each person

foraday . . . . . . . . . .. 0.0 30,

Five weedings in two years, six persons to an acre . 300

Oune pruning the second year . . . . . ... . 20

et

437

e

NEW SYSTEM.

Running the lines and placing the line-sticks . . . 4
Ploughiag 103 banks, with six oxen, one man, and
three boys, two and a half effective men, six days . 15
Ploughing head-lands . . . . . . . . . . 3
Planting 103 banks . . . . . . .« . . . 13
Weceding, moulding, and singling the plants . . . 17
Three times weeding during two years, five persons to
anacre eachtime . . . . . . . . . . . 150
Oue pruning the second year . . . . . . . . 20
Balance in favour of thismethod . . . . . . . 215

The difference in labour in favour of the new system is
215 days, which is annually a saving of ten and three
quarter days for each acre in cultivation,
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A Statement of the Labour expended on a Ten-Acre Field
under tillage, for one year only ; the second year it is
supposed would be less.

. Days.

One clean ploughing, with one man and three boys,
which occupied them fifteen days, the man and boys
reckoned at two and a half effective days . . . 42

Harrowing ditto . . . T |

Running the lines and plantmg seven feet apart . . 17

Weeding, singling, and moulding the rows twice . . 34

Once running the plough, with abroad-winged sock,

. through theintervals between thecotton . . . . 10

—_—

110
Ginning Cotton.

To gin a bale of cotton, 300lbs. Dutch weight, with
foot gins in this district, did not take less on an
average than seven days, allowing for rests, the work
beingveryhard . . . . . . . . . .

Cleaning, six personstoabale . . . . . . . . 6

13
According to the method now adopted, it requires one
man and four boys to gin a bale and a half; there
being little or no broken seed in it, three persons are
sufficient to clean it, which will be for a bale and a
half ginning and cleaning . . . . . . . . G}

Being a saving of eight and two-thirds of a day’s labour
upon each bale of cotton, and very easy work to the people
employed. Four well-grown cattle are sufficient to work
two gin-heads, which would gin from 900 to 1000lbs.
per day.

Josias BookEr.
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George Toun, Demerara,
DEAR SIR, May 5, 1827.

HavinNc been proprietor of the cotton estate, Prospect,
in the neighbourhood of Broom Hall, for upwards of twenty
years, I may be presumed to possess some experience in
that branch of cultivation.

I well know the soil in the vicinity of what is called Little
Courabund, is, perhaps naturally, as unfertile as any on
the coast of these colonies, and that it had for several years
back been exhausted by long cultivation.

I have therefore witnessed with much gratification the.
great incrcase in your cibps, which may be attiibuted to
your system of management. .

I am persuaded that its general adoption would produce
the most beneficial effects, especially by the greatsaving of
labour to the working classes.

Wishing you success, and a prosperous voyage,

1 am, Sir, &e. &e.

Josias Booker, Esq. Broom Hull.

J. D. Goppanrn.

L. —On English Bone Glue*.

Mr. Warter MacQuEEN, of 8, Marine-street, Brighton,
communicated to the Society of Artsa sample of bone glue,
prepared by him in the following manner:

The bone, previously deprived of its fat, is to be mace-
rated in muriatic acid, diluted with twice its bulk of cold
water. When the phosphate and carbonate of lime have
been thus removed, a mass of glutinous fibre remains, which
is to be repeatedly washed in warm water, till the whole of
the acid is got rid of. It is then to be put into a covered
digester, furnished with a valve, with a proper quantity of,
water, and is to be kept at a heat not exceeding two hun-
dred degrees of Fahrenheit, without stirring, till the solu-

* From vol. XLVIL. of the Trausactions of the Society for the Encourage-
ment of Aits, Manufactures, and Comwmerce, Adelphi.
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tion is completed. The thick lignor is then {o be poured
into a box, and allowed to become cold, when it will be
found to have acquired the consistence of a stiff jelly, and
Is to be cut into cakes, and dried in the usual manner.
Five pounds of bone, and five pounds of muriatic acid, yield
‘one pound of glue, of an orange-yellow colour, dry, hard,
brittle, and of less specific gravity than glue from skin.

‘Part of the specimen sent by Mr. Macqueen, was put
into the hands of the carpenter usually employed by the
Society ; and who reported, that he took equal weights of
Jbone-glue, and the best London-made glue, and soaked
them for a night in water ; they were then put into separate

* pots, were just covered with water, and were boiled. The
bone-glue was quite thin, and did not requirec more water ;
the other'glue boiled thick, and it was necessary to add
more water, in order to bring it into a state fit for use.
The solution of bone-glue was found to chill, i. e. to become
gelatinous much sooner than the other; and is, therefore,
not applicable to cementing long joints, but it answers very
well for small work. It is also well adopted for laying
veneers, being stronger than common glue, making a closer
joint, and not being liable to be affected by damp.

The Committee of Chemistry directed the secretary,
Arthur Aikin, Esq., to make some comparative experiments,
which was accordingly done, with the following result :

Two varicties of London glue were taken.

No. 1. Common glue, of a yellowish-brown colour,
somewhat flexible, and with an odour like that of stale
liquid glue.

No. 2. Best London glue, of a darker colour than the
preceding, hard, brittle, inodorous.

No. 3. Mr. Macqueen’s bone-glue.

. Two hundred grains of each were put into separate equal
coffee-cups, with two liquid ounces of river water.

On the second day :

No. 1. 1as swelled the least, and has a putrid odour.

No. 2. Has swelled the most, and is inodorous.
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No. 3. Han swelled nearly as ‘'much as No. 2, and is
also inodorous.

On the third day :

No. 1. Is less swelled than the others, much of the
water remaining unabsorbed, and its odour is very putrid.

No. 2. Has absorbed nearly the whole of the water,
and is inodorous.

No. 3. Isin the same state as No. 2. ,

Each cup was put over the fire, in a vessel of cold water;
and by the time that the water began to boil, each of the
glues was perfectly dissolved. No. 2 made the thickest
solution. No. 1 was thinner. No. 3 was almost as thil
as water. ' .

The water lost by evaporation, since the beginning of
the experinent, was, in No. 1, 125 grs.; in No. 2, 124
grs.; in No. 3, 78 grs. The real proportions, therefore, of
glue and water, in the respective solutions, were,

No, Glue. Water.
1 . . A . . 835
2 . . A , . 836
3 . . .1 . . . 8.82

On cooling, all the three solutions became gelatinous
nearly at the same time. No. 1 was an imperfect tremu-
lous jelly. No. 2 was less tremulous. No. 3, considerably
stifler than No. 2.

The glues, thus prepared, were put into the hands of the
same carpenter who made the former trials.

At a subsequent meeting of the Committee, three pieces
of mahogany were produced (each composed of two pieces),
cemented by the three samples of glue. The carpenter
reported, that all the solutions were thinner than glue as
usually prepared ; that No. 3 was by far the thinnest, and,
if used quickly, before it had time to chill, a smaller quan-~
tity of it than of the others, was required ; and that it
.made a rather firmer joint. He also stated, that, in laying
veneers, and in certain kinds of cabinet work, the bones

VoL, f. Q
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glue may be used with great advantage ; because, from the
extraordinary fluidity of its solution, a glue might be pre-
pared, containing twice the proportion of solid gelatine that
is contained in other liquid glues, and yet remain quite
fluid enough for use. Such a glue would, in many cases,
be- of great advantage, where extraordinary strength is
required.

. Of the three specimens of mahogany,

‘ No. 1 broke altogether in the joint; and is, therefore,
decidedly the weakest.

Nos. 2 and 3 broke partly in the joint, but chiefly in the

“wood ; and there does not appear to be much difference

between them.

LI.—On the so termed French Glass-Puper. By the
Eprtor.

WE have received from France, of late years, thin trans-
parent sheets of this substance, and which have been found
by artists to be greatly preferable to any tracing-paper hi-
therto employed by them. It is evidently a preparation of
gelatine, most probably, bone-glue, and seems to have been
formed by pouring a solution of it upon plates of polished
glass, and leaving it to become dry. We are not aware
‘that it has hitherto been prépared in this country.

Mr. W. Kelsall, the ingenious engraver, whose method
of taking casts of medals in plaster of Paris we have given
in page 108 of our present volume, has, we ure informed,
employed this glass-paper, in making tracings, in the fol-
lowing novel mauner. He places it upon the original de-
sign, which he wishes to copy, and to transfer, in a re-
versed position, to the surface of the etching-ground, laid
upon his copper or steel plates; and, with a fine etching-
needle, and light and even strokes, he draws the outlines
of his subject upon the surface of the glass-paper. This
done, he rubs over it some patent calomel, which enters
into and fills up the lines so drawn ; the remainder being
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carefully removed from the surface of the glass-paper. He
then places the surface of the glass-paper thus treated in
contact with the etching-ground, and secures it from slip-
ping; and then, by dexterous light blows upon its opposite
surface, he transfers the calomel from the slight incisions
made in the glass-paper, to the etching-ground upon his
plate.

ae———
LIL—On Substitutes for the French Glass-Paper. By the
Epitor. -

Ti1s material, although txcellent for the purpose described
in the former article, being, however, scarce and expensive,®
the Editor thinks it will be acceptable to artists, to be in-
formed of other means of procuring similar, and éven more
important, results.

Many years since, a person submitted to the Society of
Arts, 2 method of drawing perspective representations of
objects, and of transmitting them to the surface of paper.
His method consisted in coating the surface of a piece of
plate-glass with a solution of gum arabic, and letting it
become dry. This glass he then mounted perpendicularly,
by placing it in a groove made to receive it in a wooden
basis, and which also carried a sliding arm, which sup-
ported a metal plate, having a small orifice in its centre, to
serve as an eye-piece. The outlines of any object were
then to be traced upon the gummed surface of the upright
glass, with a fine needle, fixed in a proper handle ; the eye
of the artist heing at the same time applied to the orifice in
the eye-piece ; and thus a perspective outline of the object
might be readily drawn in the thin coat of gum. The glass
plate being removed from its stand, the lines traced in
the gunumed surface were then to be filled with copper-
plate printing ink, which was wiped off the surface as usual.
A moistened paper being then laid upon the inked surface,
‘the outlines might be transferred therefrom to the paper,
by buri-hing the hack of it with any proper and smooth

QY
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instrument. The Editor put this method to the proof, and
thus obtained the outlines of the object he drew upon the
gummed surface of the glass, transferred upon the paper.
The success of the experiment was not, however, sufficient
to merit the reward of the Society.

Now, he would suggest, that a thin plate of glass, coated
either with a solution of gum arabic, or with a mixture of
gnm arabic and isinglass, or simply with one of isinglass,
might be substituted for the French glass-paper with every
prospect of success ; and the outlines of any object traced

LUpon it, might be filled with calomel, be reversed, and
transferred to the surface of etching-ground, in the manner
done by Mr. Kelsall, and as described in the preceding
article ; and when done with, a fresh coat of gum, &ec.
would render the glass again fit for service.

We also think that a thin plate of lantern-horn might be
conveniently employed as a substitute for the French glass-
paper, and at a much cheaper rate ; although it would not
possess the great advantage of being capable of being used
repeatedly, which the prepared glass plates do.

LIII.—On French embossed and other 'works, in flattened
Straw.

I~ a late volume of the Dictionnaire Technologique, we
find an interesting article on this subject. This manafac-
ture, before the French revolutionary war, had been con-
fined to religious establishments, and especially to those of
the Carthusians; and it is to an artist of this class, that
the editors of this respectable work are indebted for the
first publication of the particulars of the several processes
employed in it.
. On the choice of the Straw, and its preparation.

The straw of all the cereal plants is not equally fit for
these kinds of works; we must chioose that which is the
whitest and the thinnest, and whose tubes are the largest
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and longest. The two-rowed barley, kordeum distichon, L.
possesses all these desirable qualities. It differs from the
common or square-eared barley, in its head being flat, long,
and having only two rows of grains; its beards and stems
are rough to the touch.

At the approach of the season for gathering it, and when
the heads are formed, they visit the fields where it is grown,
and sclect the finest straw, of a yellow colour; they thén
cut it with scissars, near to the ground, deprive it of its
leaves, and examine whether or not it be spotted. The
mists and the rain in the spring, produce black spots,
which it is impossible td remove; and we must therefore
give the preference to those parts of the country where the
straw has least suffered from this defect. Before collecting
it, an agreement is made with the proprietor of "the field,
for leave to cut it carefully, provided that the heads be
given to him, and which must also be cut off with scissars.

The stems arc also separated into lengths with the scis-
sars, by cutting them above and below the knots, which
are rejected as uscless, as are likewise the sheaths, and the
small stems at top, which have too little width to be of any
use. 'The most beautiful tubes are those which are the size
of an ordinary writing quill, thin, and free from spots.

When the straw has thus been deprived of its uscless
parts, the tubes are selected according to their lengths, and
placed in boxes, divided into compartments.

On Bleaching the Straw.

When the selection has been made, it is necessary to
bleach the straw, and especially that which is intended to
be dyced of delicate colours ; as we cannot he ignorant, that,
in any ordinary dyes, we cannot procure fine colours, unless
the matters intended to be dyed approach near to a perfect.
whiteness. And, although the straw is generally yellow,
yet it is not difficult to give it a fine white appearance.
We cmploy the liquid chlorate of lime for this purpose, in
a similar manner to that used in the ordinary bleaching

‘.
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processes ; but it is blanched much more easily than linen,
and even than cotton.

We need only take this trouble for the most delicate ¢ o
lours, such as a light rose colour, flesh colour, a tender lilac,
a pale yellow, celestial blue, or azure, &c. For the less
delicate colours, the bleaching of the straw by means of
sulphur, is sufficient.

On bleaching the Straw with Sulphur.

The vessel most commonly employed for this operation,
4 a hooped cask, about three feet high, and open at both
ends. About the middle of this veSsel, a net, strained upon

*a hoop, is lodged, the hoop resting upon several nails,
driven into the sides of the cask for that purpose. The
straw, in Randfuls, bound round with thread, 1s laid upon
this net, and crossed with other similar bundles, till the
vessel is full. It is covered with a lid, similar to that of a
snuff-box, the inside of the rim of which has woollen list
nailed around it, in order to cause it to perfectly close the
top of the vessel. The whole is also enclosed within a
woollen envelope. We must also not forget, either to nail
or glue paper all over the inside of the vessel, in order to
close all the crevices, which might otherwise sutler the sul-
phureous acid gas to escape through them.

All being thus disposed, we place underneath the vessel,
a chafing-dish, full of burning charcoal, over which we
have placed a sheet-iron pan, containing a layer of sulphur.
The sulphur, on being heated, inflames ; and the sul-
phureous acid gas disengaged, fills the inside of the vessel,
and bleaches the straw. Three or four hours are sufficient
for this operation. Care must be taken that the sulphur is
thinly spread over the bottom of the iron pan, as, should it
‘be laid in too great a quantity, it would unite, and forin a
flame, which might rez}'ch too high in the vessel, and tinge
the straw with an unchangeable blackness. This operation
should always be performed in the open air.

When we no longer perceive the odour of the sulphurcous



in flattened Straw. 3t

acid gas, we uncover the vessel, and remove the bleached
straw.

On the preparation of the Straw before dyeing it.

There are certain colours which the straw will not well
take, unless it has been previously opened. This operation
used to be a tedious one, but we have considerably short-
ened it by an instrument of our invention.

The straw must not be in a perfectly dry state, when we
proceed to open it, as then, on seizing it at one end, it
would break, and be unfit for use. We therefore let it lie
all night on the ﬂagged-pavement of a ground-floor ; this
communicates a humidity to it, and damps it sufficiently to
cnable us to open it readily, and to dress and flatten it.

Formerly, we used a taper wooden spindle, to open the
straw with ; and, taking the tube of straw in the left hand,
with the right hand we introduce the smaller end of the
spindle into the bore of it, and, by inclining the spindle in
a proper manner, we form a cleft, which we extend the
whole length of the tube, by quickly pushing the spindle
along in, the direction of the cleft. The straw is then
spread open upon the spindle, by rubbing it with a bone or
ivory polisher, formed in the shape of a folding-knife.
The flattening of the straw is then completed by rubbing
it forcibly with the polisher on its bright side, whilst it is
laid upon a strong and smooth plank of apple tree. This
operation, which is to be performed upon each tube of
straw, we think is too tedious; and we have, accordingly,.
substituted the following in place of it.

We employ a pair of cylindrical rollers, mounted in a
frame, in a similar manner to those commonly used in the
manufaeture of straw-plait to flatten it; and, in front, we
affix to the cheeks of the frame, by means of Screws,.a
steel instrument, made in the form of a snipe’s bill, which
is pointed at the front end, and spreads or widens towards
the rollers ; the underside of this instrument is made flat,
and its npper’side is angular, its sides being formed into
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sharp edges. This instrument serves both to open the
straw, and to guide it beneath it between the rollers. This
construction being understood, the following is the manner
of using the machine. We take the moistened straw in
the left hand, and cause the pointed end of the snipe’s bill
to enter the tube of it, and thrust it forwards; the straw
rends, and we continue to push it forwards, at the same
time turning the rollers, by the right hand, applied to the
winch or handle of them, until we sce that the straw is
seized between the rollers. We then loose hold of the
straw, and continue to turn the handle, until the straw has
Pussed through the rollers, and falls completely opened
and flattened, at the back of the rollers. We can thus
prepare as many as ten thousand straws in a day ; whereas
before we were only able to prepare about a hundred! The
straw thus prepared is now ready to be dyed.

Oun the process of dyeing the Straw.

Blue.—We take an ounce (thirty grammes) of fine Gua-
timala indigo, in powder, and place it, in a medical phial,
upon a sand-bath; we then add to it two ounces (sixty
grammes) of the sulphuric acid of commerce. When the
effervescence bas ceased, we add fifteen grammes of pue
potash. It is then left in digestion for twenty-four hours.

This composition serves to dye blues of various shades.
To use it, we put into a proper boiler, placed over a fire,
the .necessary quantity of water to completcly cover the
straw which we would dye. When the water boils, we
then add the prepared sulphate of indigo, by the help of a
wooden spoon, fastened at the end of a stafl, and by small
portions at a time, until we see that the bath has attained
the shade we desire. 'We then remove the boiler from the
fire, and throw the straw into it, but which, however, bas
net previously been opened or fattened. We keep the
straw immersed, and when it bas received the proper tint,
we withdraw it, wash it in cold water, and leave it to dry.

Sky-blue or azure~Prior to receiving this delicate co-
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lour, the straw must be opened or flattened ; it must then
be arranged in layers, in a square vessel of glazed earthen-
ware, the layers crossing each other. We then take a por-
tion of the remaining part of the blue dye, put it into an-
other vessel, and add warm water to it ; also stirring it to
complete the mixture, as well ag also adding more water,
until we have obtained the required shade ; when the bath
is thus prepared, we pour it upon the straw, disposed s
above mentioned, and with pieces of wood placed in the
vessel, and bent in the form of a bow against its sides, we
force the straw to continue immersed in the dye. When it
has received the proper tint, we wash it, and leave it to dry”

Yellow.—This colour is prepared with curcuma, in pow-_
der, which we boil in water, until it has received the shade
we desire; we then throw into it the straw, in, its entire
state, not opened, and lect it boil, until its tint is satisfac-
tory, when we treat it as directed for the blues.

We dye with the residue of this bath the pale yellow
shades upon unepencd straw.

Green.—The straw dyed of these shades of yellow, when
plunged into baths more or less blue, aflords greens of dif-
ferent hues.

Red.—We must use for this colour, and all its shades,
straw which has been opened and flattened in the manner
above described, for receiving the sky-blue or azure dye;
and it must also be disposed in a similar manner, in glazed
earthen vessels. So likewise the finest straw, perfectly
free from spots, must be chosen. The following is the
composition of the bath.

We must procure fiom the dry-salters the dyed woollen
threads, in skains, tinted with a red colour, approaching
to scarlet; and boil them for several minutes in water,
which holds a little alum in solution ; the wool gives up
nearly all its colour to the water, and when it has attained
the required shade, we pour it upon the straw, and suffer
it to remain till cold. The dyed straw must then be washed
and dried.



234 Oun L'rench embossed, and other works,

In default of scarlet wool, we may dye a red with cochi-
neal, in the manner practised for silk dyeing.

Rose and flesh colours.—These are dyed with the resi-
duums of the red dyes, which are to be heated, and be
poured boiling hot upon the straw, disposed in the same

. manher as for dyeing azure.

Violet.—For this colour we employ the dyed sky-blue
straw, and tint it in a rose bath, according to the required
shades.

Lilac.—This s traw is first dyed azure, and then flesh-
colour.

“We likewise dye straw of different shades of red, with
Brazil wood, and by means of orseille.

" Browns,—The various shades of these colours in straw,
are first dyed green, then vellow, then red, and, finally, in
a bath of Campechy wood (log-wood).

Black.—The straw is first to be treated with galls, then
in n bath of pyrolignate of iron, and, lastly, in one of Cam-
pechy wood.

On pasting the Straws.

The straw, whether of its natural colour, bleac.hed, or
sulphured, is never employed until it has been previously
formed into plates or sheets ; that is to say, that it must
be polished anew, flattened, and pasted, the one straw by
the side of the other, upon leaves of thin paper, in order to
prevent them from becoming too thick for use.

Each plate or sheet generally consists of from fifteen to
twenty straws, according to their width, They commence
by selecting them one by one, in order to regulate their
tints; as it is proper to mention, that all the straws, al-
though dyed in the same bath, will not equally present the
same tint.

"After being thus selected, their edges are cut straight.
In order to this, they are placed upon a stout plank of
apple-tree, well planed, the straw being spread upon it,
with its polished side downwards; it is then nearly covered
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with a thin blade of iron, the edges of which are perfectly
straight, in such a manner, that a thin thread of straw may
project beyond the edge of the rule or blade; this thin
thread is then to be cut off, by means of a very sharp
knife, passed along it, close to the edge of the rule; the
knife resembling in form an erasing knife, or a lancet.

After having thus regulated each straw, on both its sides,
and having prepared a sufficient number of all colours, they
are to be cemented upon paper, by means of flour paste.
We must have at hand a good screw-press, formed wholly
of iron, of an improved construction, and of which we shall
presently give a description. Upon the flat' table of thé
press, on which the screw is destined to act, we place se-
veral small and thin planks of walnut, and between every
two planks, three or four leaves of paper. It js between
these planks, and in the midst of the paper, that we place
the leaves of pasted straw.

This press is, as before said, constructed entirely of iron.
Its top and sides are formed of a flat bar of iron, with
spreading shoulders, and tenons below, the tenons passing
through, holes made to receive them, in the bed or table of
the press ; and holes are made through the lower ends of
the tenons, to receive wedges, by means of which, the sides
and top of the press-frame are securely bound to the table
of it. The sides and top are formed, as before mentioned,
of a single bar of iron ; the top being flat, and having a
circular hole in its centre, to receive the upper end of the
stem of the screw of the press, and to steady and guide it ;
this smaller part, or elongation of the screw, being made
cylindrical for that purpese. The sides of the press-frame
are formed by the iron bar being bent at a right angle on
each side, and prolonged until they reach the table of the
press, and are secured by the wedges underneath it, as be-
forc mentioned. A cross-bar is passed through holés,
formed in the sides of the press to receive the ends of it,
at about one-third part of the height of the press, and is
firmly sccured by screws and nuts,  The female screw of
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the press is formed in the centre of this cross-bor, which is
thickened or strengthened there for that purpose; and two
diagonal stays or braces pass from the sides of it, and are
inserted in the upper corners of the frame, thus affording a
great resistance to the upward movement of the female
-screw. The screw has a fine sharp thread ; and below it,
cross holes are made through the solid part, to receive an
iron pin or lever, by which the screw is turned either way,
as required. Below these holes, the lower end of the screw
is connected with the moveable iron plank of the press, by
means of a garter-piece, in the usual manner, so as to hang
ffom the end of the screw, and yetsallow the screw to turn
round within the central aperture formed in its upper sur-
face for that purpose. The ends of the moveable plank
have gaps formed in them, which receive the sides of the
press-frame within them, and thus the plank is steadied in
its movements upwards and downwards.

A dozen thin walnut planks are placed upon the table of
this press, and between every two of them a small paper
book is laid, which is compozed of two sheets of paper, or
of eight quarto pages, and thus there are uniforjly dif-
fused among them nine books of paper. Finally, these
thin walnut planks are surmounted by another of oak, of
an inch in thickness, the same size as the smaller or thinner
planks.

By the help of these instruments, we now proceed to
paste the straw, prepared as above directed.

We first spread upon a smooth table a leaf of very thin
paper, the size of the intended plate of straw. We then
cover this paper all over with flour paste, by the aid of a
proper brush, and we then paste upon it one straw after
another, side by side, beginning at one edge of thc paper,
and thus proceed, taking care that the straws neither
overlap each other, nor leave any gap between them ; we
then wipe them over with a proper cloth, in order to be
assured that we have thus removed all the superfluous paste,
and with a sharp scissors we cut off, not only those ends
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of straw which exceed the paperin length, but alsoa small
slip of the paper itself. We then place this pasted plate
under the first plank in the press, between the leaves of
paper, and, by means of the iron pin or lever, placed in
one of the holes made through the lower end of the screw,
we give it a slight degree of pressure, taking care not to
compress it too forcibly.

We then take another leaf of paper, and paste straw
all over its surface, in the above manner, and place it
beneath the second plank in the press, between the leaves
of paper. We then withdraw the first pasted plate of straw
from the press, and remove it from between the leaves of
paper, and which can ‘be readily done, because the paste
has not become quite dry; we then leave the damp papers
to become dry, and replace the sheet of pasted straw be-
tween dry papers. We next lay it between the two lower-
most planks in the press, and give it a considerable degree
of pressure.

We continue proceeding in the same manner until we
have finished as many leaves of straw as the press will
contain. We also change the papers at least once, and
when ail are finished, give them a powerful pressure, and
do not touch them until the next day. We then unscrew
the press, and remove all the plates of straw, which are
then placed between the leaves of a large book.

ITaving thus procured a complete collection of plates of
straw of all colours, in order that we may not be stopped
in the completion of any works we may desire to make, we
shall proceed to describe the methods of working it.

Manner of working the Straw.

The works in straw with which we are now occupicd,
ave those in relicf, or more properly speaking, in bas relief.
The manner of giving this rtlief to the designs is, by em-
bossing them in moulds, by means of the press. But
before describing these extraordinary works, it is of im-
portance to make known the instruments which are indis-
pensable thercto,
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On the Manner of making the Moulds.

In order to execute all kinds of works, it is necessary to
have a great number of moulds. An example of a me-
dallion will be sufficient to understand the mode of
operating. Supposing that we would take the portrait of
Charles the Tenth, we employ a five-franc piece. We
likewise chuse the newest piecce which we can procure ; we
then take a plate of horn, well extended, flat, and polished .
on one side (the cutlers and comb-makers prepare these
flates of horn). We then cut it square, a little larger than
the coin; we next heat strongly, but not red-hot, two
plates of forged iron, each an inch thick, and larger than
the hérn plate, and place one of them under the press;
these iron plates should not be heated so hot, however, as
to burn the horn. Upon this hot plate we lay two or three
pieces of thick pasteboard, moistened a little, and upon
these we place the coin with its reversed side downwards,
or that which bears the Arms of France, from which we do
not intend to take a mould ; and upon the face of the coin,
which is oiled a little, we place the polished side of the horn
plate in such a manner, that the sides of the square should
be upright, or correspond with the position of the portrait
on the coin; upon these we then lay the other iron plate,
heated in the manner above described, so as not to derange
their position ; we then lower the screw of the press, and
squeeze them by degrees. The horn, on becoming heated,
softens ; we continue to press gently until we perceive that
the thickness of the horn is diminished sufficiently to cause
us to judge that all the parts in relief of the coin are well
impressed into the horn ; we then cease to press, and leave
the whole to become cold, but do not unscrew the press
until twenty-four or thirty-six hours afterwards.

When all is become perfectly cold, we release the press,
and shall find a hollow mould of horn exceedingly sharp
and well defined, without the coin being injured in the
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slightest degree®. We next pierce a hole at each angle of
the horn plate, and fix short brass wire pins in each, ri-
veting them firmly by blows of a hammer applied upon the
back of the plate. These pins are tapered a little on the
face side of the mould.

The mould being thus prepared, we proceed to make a
force, or counter-mould. In order to do this, we take
several leaves of pasteboard, which we paste together one
upon another, and whilst they are still moist, we apply them
upon the horn mould in order to receive the impressions of
the four pins, and then bore holes through the pasteboards,
to correspond therewith, with a pointed instrument. W3¢
must employ at first a sufficient thickness of pasteboards so
as not to endanger the pins, and add to them successively
until the thickness of the force, or counter-mould,*when
laid underneath the press, shall exceed the length of the
pins the eighth of an inch at least.

We then place the whole under the press, and squeeze
them carefully, so as not to damage the pins. We also add
to the thickness of the pasteboards, if necessary, and when
it is become sufficient, we give a strong degree of pressure,
and continue to increase it, until we have obtained a perfect
impression from the mould in the pasteboards. Sometimes
we are obliged to paste small pieces of paper upon the im-
pressed side of the pasteboards, in order to fill the large
cavities of the mould, which we could not otherwise ac-
complish ; but every time that we make these additions,
we should likewise paste a leaf of paper over the whole
surface, in order to retain these additional parts in their
places, which otherwise would be liable to become de-
tached.

(T be continued.)

* The Editor has a horn mould in his possession, evidently taken in this
manner, from an exquisite medal of Maria Theresa, two inches in diametey,
and in which the most delicate markings of the hair, the embroidery, &c. &c.
are adinirably preserved. e mot with this mould at a broker’s shop in So-
mer’s Town a few years since ; it, no doubt, having been brought over from
France by one of the emigrant priests, at the commencement of the Revo-
lution, and was evidently intended to have been employed in cmbossing straw
wn the manner described in this article, [t however also forms un excellent
mould for muking casts 1 plaster of Paris,
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LIV.—On preventing the Dry Rot in Ships, By Mr.
Epwarp Carey, R. N.*

Every one knows that deciduous trees are full of sap
during the period, which begins in early spring, and ter-
mindtes with the complete expansion of the leaves. If at
this time a branch be cut off, or if a hole be bored into the
trunk, an exsudation of the sap, in a greater or less abun-
dance, will follow. The bark at this time may be stripped
off the wood with ease, and in large flakes ; and every part
of the tree is, so to speak, bathed in moisture. A chemical
“analysis of sap shows it to be a watery liquor, containing
some sugar, mucilage, and extractive matter. In several
“trees, as the birch and sycamore, the sap is sufficiently
copious and saccharine to furnish a fermentable liquor,
from which a weak, though perfect wine, may be made;
and the sugar-maple of North America produces a sap, from
which sugar is annually made in considerable quantity, by
boiling it down to a proper consistence. At the fall of the
leaf, the wood of a living tree is considerably dryer than it
was in spring, and contains a less quantity of sugar, and
other easily decomposable vegetable principles. *

The old method of preparing ozk timber for naval use,
appears to have been, to cut down the tree in winter, and
after lopping the ends of the branches, to let it remain
where it fell tiil the next ‘summer, without stripping the
bark from it. During the spring, the buds in the bark,
and those in the sprays which had not been removed, began
to vegetate and grow; and in so doing absorbed, con-
sumed, and removed a part, probably nearly the whole, of
the sap which was contained in the trunk at the time of its
being félled. The imperfect condition of the roads ren-
dered it impossible to convey heavy timber along them,
except in the height of summer, so that a tree grown in
the weald of Sussex, or even in the remote parts of the

» From 'Vol. XLVII. of the Transactions of the Society for the Fncou~
ragement of Arts, Manufactares, and Cosnmerce.
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New Forest, often did not reach Portsmouth Yard till the
second year after it had been felled. Here it was stripped
of its bark, and stacked either in the open air or under
cover, till by continued exposure to a free draught of air,
it was seasoned, that is, dried.

During this method of management, fungous rot appears
to have scarcely existed in our shipping, whether naval or
mercantile. .

Of late, within the last fifty years, a great increase has
taken place in our navy, without a corresponding supply of
oak timber of home growth; and, at the same time, the .
price of oak bark, for theruse of the tanner, has been con-
tinually augmenting. These circumstances have led to the
practice of felling timber in spring, when, from the abun-
dance of sap, the bark is easiest stripped. But, ‘Wwith the
removal of the bark, that vegetation which used to take
place during the summer after felling, and which probably
was so advantageous in seasoning the wood, is prevented.
The naked wood, full of moisture, is exposed to the drying
winds of spring and the heat of summer; in consequence
of which it,becomes shaken and injured by numerous wide
clefts, occasioned by partial drying, which admit the rains
and probably also the microscopic seeds of fungi to the
heart of the tree. The immense demand of our dock-yards
during the last half century of almost incessant war, ne-
cessarily occasioned a diminution of the time requisite for
seasoning. Hence the timber employed in the construction
of shipping has probably of late years been defective, not
only from insufficient drying, but also from containing
sugar, mucilage, &c. the elements of sap, which, when not
acted upon by the living power of vegetation, are suscep-
tible of vinous and acetous fermentation, and, finally, are
resolvable into a matter, in which the seeds of fungi will
grow with great vigour.

To the duration of timber so circumstanced, its situation
in the hull of a ship is singularly unfavourable. The ex-
ternal surface, both without and within the ship, is covered

voL, 1, K
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with pitch, turpentine, or paint, by which the further
escape of moisture (or the process of seasoning), is entirely
prevented. The other surfaces of the timber are exposed
in darkness to the action of a warm, moist, stagnant air ;
thaf is, they are in a situation the most favourable for spon-
taneous decomposition, the rapidity of which is probably
hastened tenfold by the growth of fungi, the slender roots
of which penetrating into the pores of the wood, occasion
the destruction of its substance to proceed even more ra-
pidly than that of its surface.

It is well known that a saturated solution of common
salt is destructive of vegetable' life, even in those plants

" which flourish only in eca water, and a still weaker solution
is fatal to all cxcept the maritime plants. Hence it might
be argued that ship timber would be sgcured from rot
(as far as this is occasioned by the growt(il of fungi), by
irjecting its sap vessels with a solution of salt; and this
treatment has been found eflicacious in practice. Merchant.
vessels that convey salt in bulk, are not liable to fungi.
A frigate, infested with fungous rot, was accidentally sunk
in the Mediterranean, and when wecighed again; after re-
maining under water for some months, was found to be.
free from fungi, and so continued. In the United States
of America, many vessels are built of timber quite green,
and in these it is by no means uncommon to fill up the
spaces between the timbers with salt, and vessels so salted,
it is understood, bear a higher price in the market, on
account of their greater durability.

Again, it might be argued, that oil would be cfficacious,
by penetrating into the sap vess:ls of timber, and thus
preventing the access of moisture : in confirmation of which
it may be observed that Greenland ships, and other whalers,
‘are not liable to fungi.  Agrecable to this theory, is the
practice which prevailed at Boston more than forty-five
years ago, to hollow the heads of the timbers, and to fill
them with oil, during the building of the ship.

The efficacy of oil, combined with salt, may be argued
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from the known fact, that vessels engaged in the New-
foundland fishery, in which the salted fish are stowed in
bulk, are not at all liable to fungous rot, and that the
bottom of the hull of such vessels will last as long as two
or three successive tops.

From these and similar facts, Mr. Carey was convinced
that a mixture of oil and salt, applied to the timbers of
ships, would be very efficacious in preventing rot. He also
thought that it would be found useful to add to this com-
position a qnantity of powdered charcoal, in order to
increase its bulk, at small expense, without introducing
any noxious ingredicnt, and which should have the farther
advantage of being so light, as in the least possible degree
to aﬂect the buoyancy of the vessel.

In the year 1785 he built two schooners, of elghty tons
each, in the Island of Cape Breton, for a Mr. Simmons,
and filled up all the spaces between the timbers and else-
where with a composition made of the before mentioned
ingredients.

The next year he removed to the Gut of Canso, and there
built, of gréen wood, fresh from the forest, a brig of 200
tons for a Mr. Williams, an American refugee. In this
vessel, before he put on the plank sheers, he bored a hole
in the centre of each timber-head, fore and aft, on each
side, as dcep as he could without injuring the treenails,
keeping clear of the bolts and nails. These holes he filled
up with a mixture of cod or seal oil, salt, and fine char-
coal, brought to as thick a consistence as would run.
The spaces between the timbers and clsewhere he filled with
a similar composition, but of the consistence of mortar.
The way in which it was applied was this: the space
being filled with the composition, a block of wood, smaller
than the space, was then laid on the surface and drivenin ;
the compression foreced the mixture into the smallest ad-
jacent crevices, and the block was allowed to remain.
Stops of wood were also inserted where required, in order
to keep the whole in its place, and prevent it from slipping
down, R 2
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The brig, filled in as described, was launched, and was
employed in the trade between the United States and the
West Indies.

In the year 1816 Mr. Carey, on his return from the

West Indies, by way of the United States, proceeded to
New York, where he accidentally met with Mr. Williams,
the owner of the brig. This gentleman informed Mr. Carey,
that the vessel which he had built for him thirty years
before, was then at New York, that he had had occasion
to open her a short time before, and found her as sound
*as on the day she was launched. He invited Mr. Carey
to come on board, and allowed him to bore with a half-
inch auger into any parts where he suspected decomposition
might haye taken place. Mr. C. accordingly did so, and
found every core brought out by the auger to be perfectly
sound.

As Mr. Carey had no intention at that time of making
public the result of his experiment, he did not request of
Mr. Williams any certificate of the facts above stated ; but
when, in 1827, he communicated these particulars to the
Society, it was conceived by the Committee, to whom the
investigation of the subject was committed, that, although
they had no reason whatever to question the correctness of
Mr. Carey’s statement, the public would be better satisfied
to have the particulars of this very interesting and im- -
portant experiment substantiated by the attestation of Mr.
Williams. But Mr. W. was not a resident at New York ;
and although Mr. Carey inserted an advertisement in the
New York newspapers, as also did J. A. Yates, Esq. of
Liverpool, on the part of the Society, in the newspapers
both of New York and Boston, nothing could be heard of
Mr. Williams till Mr. Carey learnt, some time after, that
Mr. W, had died in the West Indies three years before.

It is understood that the Navy Board, at present, have
the spaces between the timbers in men of war filled with a
mixture of chalk, oil, and Stockholm tar, injected into
the bottom of the frame by means of a forcing pump.
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LV.—On Improvements in the Art of Painting in
Water-colours. By Mr.C. J. RoBERTSON.*

Woiton House, Isleuorth,
SIR, April 10, 18929,

I~ the hope of being useful to the lovers of painting, I send
you a specimen of a new method of painting in water-
colours, the result of experiments pursued for some years,
in the hope of enabling water-colours, in some measure, to
compete with oil. How far I have succeeded in producicg
the force and brilliancy of an oil picture, the Society of
Arts will be enabled to judge, from this copy of the splen-
did picture of Titian, in the National Gallery; but my
method possesses some peculiar advantages in durability,
and in a facility of cleaning, which are, T do not*hesitate
to assert, superior to oil ; and as also in a picture painted’
in this manner, not requiring a glass, as it may be cleaned
with alcohol at any time, as often as you please, and with-
out suffering the slightest injury; and every one knows,
who is at all acquainted with the subject, that alcohol will
instantly and entirely remove any dirt, that a picture may
be subject to receive; but it is used with considerable
danger to paintings in oil. I have paintings by me, which
have been painted several years, and always exposed to
light and air, and“which, nevertheless, have not undergone
the slightest change; and the method may be applicd to
paintings on a much larger scale, with, I have no doubt,
equal success.

The painting before you (a copy of the Bacchus and
Ariadne, by Titian), is painted on what is called Bristol-
board, or paper, attached with glue or paste to canvass,
and which is again eftectually pretected from the action of
the atmosphere, known to corrode the canvass of oil paint-
ings, and also from any injury arising from humidity, by
attaching tin-foil, by means of paste, to the back of it.

* From Vok. XLVIIL of the Traunsactions of the Society for the Encou-
ragement of Arts, Manufuctures, and Commerce. The Society voted its gold
1ais medal to Mr, Robertson for hiv invention,
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After drawing in the outline purely and carefully (by
purely, I mean, in a single, clean, and sharp line), with a
black-lead pencil, rather hard, that the black-lead may not
disturb the purity of the colours, I wet the paper all over
with water, in which a small quautity of ox-gall is dis-
solved, and then luy a foundation tint, of finely-ground
blue-black* (with the usnal proportion of gum arabic), to
represent the shadows and half tints, laying them on in
succession, and carcfully adhering to the contours, without
softening their edges, the first tints rather faint and cover-
ing all but the extreme lights; after I have laid in several

‘ gradations, I take a large soft byush, and plenty of water,
and wash off as much as will come away, tuking care
always to leave the lights clean; 1 repeat this, washing
in and washing out, till the shadows «ppear as strong as
the picture is intended to be, and no more will wash off';
the half tints ought to be much stronger than may appear
necessary, as they lose their apparent depth of tone in a
remarkable degree, when the other colours are applied.
When the foundation tints are ncarly dry, I then lay on the
carnation tints of the flesh with madder laket, which is
perfectly durable, and wash off in the same manner till it
15 not to be removed by washing ; when these are strong
enough, I wash on, in a very dilute state, yellow (sione)
ochre, or raw terra di Sienna; in the brown flesh, burnt
terra di Sienna : this, if done decidedly and with suflicient
force, will bring the flesh nearly to its effect ; the stronger
shadows are given with Vandyke brown, burnt umber, or
raw umber, mixed with madder purple, madder brown, or
Indian red, according to circumstances; these last need
not be washed off again.  When I have got the whole
picture to as much force as it can be brought in the usual
way, the whole drawing should be washed over with a thin

® For the satyrs, and browner figures, I used Vandyke brown, and the
colours may be sepia, or any others that may suit the picture; but 1 think

these three will answer every purpose.
t For the flesh of women and young persons; for others, Indian rod, and

Venetian red.
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solution of gum tragacanth* in water, with a large brush ;
in doing this, care must be taken not to repeat the stroke in
the same place till it is dry, and not to leave it in masses
any where, as that would occasion a streakiness. Thezbest
way of doing it is, to lay it on in parallel strokes, the latter
Yones always touching the edges of the former ones; this
operation may be repeated several times, allowing the paper
to dry in the intervals, and it affords an excellent surface
for working on, and will bring out the colours in a surprising
degree, and yet without giving the smeared appearance,
like the traces of snails, that gumn arabic gives. The pic-
ture must now be werked, up to its greatest strength, alwayd
covering it with the solution of gum tragacanth, till it
appears finished ; it must then be varnished over with a
solution, in spirit of wine, of isinglass previously soaked in
distilled water. This will increase the strength, brilliancy,
and durability of the picture, and as dry isinglass is not
soluble in spirit of wine, except at the boiling temperature,
so it is evident that it may be clcaned with cold alcohol
with inpunity.

The trees in the specimen are painted in body colours,
to show 'how capable they are of being united with the
other parts ; and indeed any part of the picture might have
been painted in body colours. In general, 1 paint all
except the flesh in body colours, varnishing it first with the
solution of gum tragacanth, and finally with isinglass. By
using all the colours separately and unmixed, except for
the dark shadows, the colours appear so much brighter,
that none of the bright colours that are at all doubtful need
be used : in this drawing, with the exception of the madder
colours, they are all earths ; no yellow brighter than yellow
ochre being necessary.  The lights will thus always main-
tain their putity, and the dark tints their full depth, which
is not the casc in oil, where the former grow darker, and
the latter become meally. The varnish necessary to bring
out the dark tints again, becomes gradually opaque, and

* 1t is bettor also to add a small quantity of guin arabic to it.



248 On the Art of th.e Plumassier.

must, after a time, be taken off, with considerable danger
to the picture, even in skilful hands.

This method is, therefore, particularly calculated for
perpetuating valuable pictures in copies, as 1 am thoroughly
persuadcd it undergoes no change at all. I shall be happy
‘to give any further explanation, either personally or by
letter, and remain, Sir,

Your obedient servant,
CuarreEs JouN RoserTsox.

L)

A. Amuax, Esq. Sec. &c. &e.

LVI.—On the Art of the Plumassier*.

“Ine plumassier collects and prepares the delicate feathers
of birds, and gives them the most brilliant colours, in order
to vend them to the embroiderer, and the manufacturer of
artificial flowers, who introduce them into their embroideries,
and form them into bouquets and garlands, to add to the
elegancies of dress and furniture, according to the tastes
indicated by fashion.

The plumassier only employs the feathers of the ostrich,
the heron, the pea-cock, the swan, the goose, and the cock ;
these he prepares, and disposes in a fit manner to adorn
our hats, robes, &c. ; he also makes aigretles, and an in-
finity of other objects. The workman who forms the fea-
thers for these uses, is termed a panachier. All the kinds
of feathers which possess great brilliancy, extent, and fine-
ness, are also employed in 2 great variety of circumstances,
although those are preferred which we have above men-
tioned.

We shall now proceed to indicate the processes employed
in preparing the plumes of the ostrich, the others being
prepared in the same manner.

* There are many qualities to be distinguished in the fea-
thers of the ostrich, those of the male are the whitest and
finest. We choose, in preference, thuse from the back, and

# From the Dictiennaire Technologigue.
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from™underneath the wings; also those which come from
the ends of the wings; and, lastly, those of the tail, which
are termed bouts de queue.

The down is the feathers which cover the other parts of
the body, and whose length may vary from four to twelve
and fifteen inches. This down is black in the males, and
grey in the females, and takes the names of the petit-gris,
and a pointe plate.

The finest white plumes from the females, are always
grey towards the ends of their fibres, which much dimi-
nishes their splendour, and lessens their value.

Independently of thege feathers, they also strip from the
neck and thighs of the ostrich, those tubes of a soft con-
sistence, like the skin, which contain feathers, which have
not yet acquired their full length ; these are strung upon a
thread, as they arc much slenderer than the tubes which
are afterwards formed. Nevertheless, these latter are also
used.

The plumes of the ostrich furnished in commerce, come
from Algiers, Tunis, Alexandria, Madagascar, and Senegal.
We have named them in the order of their qualities ; the
first are the most esteemed. The rough feathers ate sold
in boxes, each containing a hundred.

Preparation.—On opening the boxes, amongst those
feathers of the finest quality, they select those whose stems
have a soft consistence ; they then extend their fringes,
place them one upon another, and rub them carefully with
the palm of the hand, in order to perfectly detach their
threads.

They then tie these feathers, one by one, to the same
end of a thread, scparating the one from the other by a
double knot ; they thus place twenty-five on each end of the
thread, and which then takes the name of filet. The filet
which bears the tail feathers, or les bouts de queue, contains
a hyndred, attached two by two. Twelve filets form what
is termed une poignée (a handful). -

Removing the Grease.—They dissolve one hundred and
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twenty-two grammes (four ounces) of white soap, cut into
small bits, in four litres of moderately warm water, placed
in a large basin ; they then agitate the water well, with a
bundle of osier twigs; and when it is all in a froth, they
plunge two threads of feathers into it, and which they rub
well with the palms of the hands, during five or six mi-
nutes, After this, they take two other threads of feathers,
and treat them in the same manncr ; and proceed thus with
the others, until they have well soaped all the poignée.
The bath is then considered old, but, nevertheless, serves,
by adding another litre of water to it, and aguin heating it,
tb prepare other poignées. They give to each poignée two
old baths, and three new oncs.

" After soaping, they wash the threads of feathers, six by
six, 11 two successive waters.  All the baths should be so
hot, that the hand can scarcely support the heat

Bleaching.—This operation cousists of three different
mar.ipulations.

Ist. They steep the feathers, six threads at a time, in
three litres of hot water, just below the boiling heat, which
holds in solution a demi-kilogramme of bpamsh wlntc (fine
whitening) ; they then agitate the water strongly, leaving
the feathers thercin for a quarter of an hour, and sturing
them from time to time, to prevent the white fiom precip1~
tating. They then finally wash these six threads in three
different waters.

2ud. They bluc the feathers in cold water, m which
they have dissolved a little indigo, tied up in a fine linen
cloth. This solution is but very slightly coloured; they
pass the feathers through this bath, after they have been
well washed.

3td. The sulphuring is effected in the same manner as
in bleaching straw, aud as described in the present number.
Finally, they are dried, by hanging the threads of feathers
upon cords. ‘They take care, duiing the drymg, to take
the stems of the feathers in the hand, and strike the fea-
thers upon a smooth table, in order perfectly to detach the
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fibres of their fringes. This operation must be performed
whilst the feathers are a little moist, lest, if left till they
become dry, they might risk the breaking and damaging
them.

These various preparatory manipulations being termi-
nated, they proceed to finish the feathers, which consist in
dressing, assorting, curling, dyeing them, &c., as we shall
now indicate.

Dressing.—After cleaning the feathers, and when they
are bccomc quite dry, they are detached from the threads,
and each are passed between the fingers, from their tops to
their stems, cach onc.singly, in order to separate their
fringes, and dress cach side of them. They then clip wifh
scissars, the extremitics of the fringes of those feathers
which are of the second quality. They also pare off, with’
a sharp kuife, having a strong blade, which will not bend,
a portion of cach side of the 11b of the feather.  And they
likewise shave or scrape off, by the help of a slip of glass,
of a rounding or circular shape on its edge, as much as
possible of the rib of the feather, resting the feather upon
a picce, of pasteboard, in order to render the feather supple
and light, and assist the floating in the air.  They only use
the rounded part of the glass, in order to avoid the risk
of damaging the fiinges of the feather; and this is a point
which more especially denands all their attention.

Assorting.—Those feathers of the same quality, arc also
classed according to the wses for which they are designed.
They are often obliged to bend a feather; in order to do
which, they pass a needle and thread between the fringe,
all along one side of it, taking care that they do not en-
tangle the fringe between the loops in the thread. They
secure cach turn of the thread by a knot, and thus proceed,
without cutting the thread, until they have reached the
end of the feather.

Curling.—The feathers would not have an agreeable ap-
pearance, unless their fringes were curled.  1n order to per-
form this operation, they sometimes employ a blunt-edged
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knife, the handle of which is enveloped either in a piece of
cloth, or of leather, in order that it may not turn in the
hand. They carefully draw out the filaments of the fringes
between the thumb and the knife, and repeat the operation
several times with each filament, until it curls like the hair.
At other times, they support four or five of the filaments
together, upon the thumb-nail of the left hand, and pass
the knife forcibly over them, so as to rub them, and thus
cause the fringe to turn back or curl to the middle of the
feather, and which change from its natural position, renders
its appearance still more agreeable.

‘Dyeing the feathers black.—Thoge feathers which the
wc:ykmen class under the term down, and which, in their
language, they consider as being black, are, however, only
uf a light byown colour. This natural colour is neither
pleasant to the eye, nor well defined ; and, accordingly,
they are dyed black. In order to do this, they attach five
or six to a thread, in the manner above described, and then
prepare a dyeing-bath. For every ten kilogrammes of the
feataers to be dyed, they make a strong decoction of twelve
kil grammes and a half of log-wood, cut small, in g suffi-
cient quantity of water. After six hours boiling, they
withdraw the log-wood, and throw into the bath a kilo~
gramme aund a half of sulphate of iron (green vitriol),
and, at the end of fifteen or twenty minutes ebullition,
they either withdraw the boiler from the fire, or, which is
better, pour off so much of its contents as to leave only
about two litres of the dye within it, and then extinguish
the fire. They then plunge into it a handful of the fea-
thers, and stir the whole with strong wooden staves, when
they leave the feathers to steep; they then put in another
handful, throw in two litres of the dye-bath, and again
agitate it; they thus proceed in the same manner, until all
the feathers are put in which are to be dyed. When the
whole are well steeped, they leave them to macerate for
two, and sometimes for three, days.

These feathers had been previously freed from their oil
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or grease, in an alcaline lye, each thread of feathers singly.
This lye is sometimes formed of a fourth part of a litre of
alcaline lye, and sometimes of boiling water and a little
soap. They are soaped three times in new baths, and when
they feel soft to the touch, they are washed in pure water
until they become quite clean, and are then dried in the
same manner as the white feathers.

The white feathers are very difficult to dye of a good
black, and the dye is liable to change. The citrate or the
pyrolignate of iron are much better for this purpose, than
the sulphate of iron, which always changes to a brown.

For the other colours, they take those feathers, which
have previously been bleached, chusing those which are
whitest for the finest and most brilliant colours. Some of
the plumasiers have tried the chlorate of lime for this pur-*
pose, but did not find it good to use, and followed the
ancient process, by means of exposing the feathers to the
dew and to the sun, in preference. They cut the tubes or
quills of the feathers into the form of a tooth-pick, and
stick them one by one into the turf, leaving sufficient space
between them for them to become well impregnated with
the dew, and to receive the influences of the air and the
sun in the most perfect manner. To perform this bleach-
ing in the above manner, they leave them exposed to the
dew for fifteen days. After this process, they employ the
following :

For Rose Colour.—A cold bath of safranum, to which
they add a little citron juice.

Coarse Red.—A bath of Brazil-wood, used boiling hot,
after having previously passed the feathers through an
alum bath.

Crimfon.—The feathers are first dyed a coarse red, and
then passed through a bath of orseille.

Prune de Monsieur.—~Having dyed the feathers a coavse
red, they are passed through an alcaline bath.

Blues, of every shade.—The same solution of indigo ia
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here used, as is already described, for dying straw, in the
present Number.

Yellow—After aluming the feathers, they are passed
either through a bath of terra merita, or one of woad.

From the three colours, red, blue, and yellow, we obtain
the other compound colours, green, violet, lilac, and orange.
By dyeing the feathers first yellow, and then blue, we
obtain a green ; the red, afterwards dyed blue, affords the
violet or lilac; the yellow, afterwards dyed red, or rose
colour, gives the orange. These shades may be varied ac-
cgrding to the strength of the baths, or as we leave the
feathers for a longer or a shorter time in them.

«Ponceau.—This is the most difficult colour to dye. We
'dye an orange in a bath formed of rocou (anatto), dis-
solved in an alcaline lye, and then pass the feathers many
times through another, formed by boiling scarlet wool. We
throw into the first rose-coloured bath the juice of citrons;
into the second, brandy-; into the third, alcohol at thirty-
four degrces ; and add pure nitre to the fourth bath, and
often to the fifth. This reccipt, indeed, appears to us
rather empirical ; nevertheless we give it, as it,is that
which is mostly used by the plumassiers, although not by
others. L.

LIST OF PATENTS FOR NEW INVENTIONS,
Which have passed the Great Seal since ebruary 27, 1830.

To John Braithwaite, and John Ericsson, of the New-road, in the
county of Middlesex, engineers; for an improved method of manu-
facturing salt. Dated February 27, 1830.—To be specified in two
months.

To Enoch William Rudder, and Robert Martineau, of Bir-
mihgham, in the county of Warwick, cock-founders; for certain
improvements in cocks, for drawing off liquids. Dated February
27, 1830.—1In six months.

To Charles Random, Baron de Berenger, of Target-cottage,
Kentish-town, in the parish of St. Pancras, in the ¢ounty of Mid-
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dlesex; for certain improvement; in fire-arms, and in certain other
weapons of defence. Dated February 27, 1830.—In six months,

To William Grisenthwaite, of Nottingham, esquire; for an im-
proved method of facilitating the draught or propulsion, or both, of
wheeled-carriages. Dated February 27, 1830.—1In six months.

To Henry Hirst, of Leeds, in the county of York, clothier; for
certain improvements in manufacturing woollen cloth. Dated
February 27, 1830. In six months.

To Moses Poole, of the patent office, Lincoln’s-inn, gentlem4n ;
who in gonsequence of a communication made to him by a certain
foreigner residing abroad, is in possession of a certain combination
of, or improvements in springs, applicable to carriages and othes
purposes. Dated February 27, 1830.—In two months,

To Joseph Chesseborough Dyer, of Manchester, in the county
of Lancaster, patent card manufacturer; who in consequence of
improvements made by himself, and communications inade to him
by a certain foreigner residing abroad, is in possession of certain
improvements on and additions to machines or machinery, to be
used and applied for conducting to, and winding upon spools,
bobbins, or barrels, rovings of cotton, flax, wool, or other fibrous
substances of the like nature. Dated February 27, 1830.—In
six months.

To William Griesenthwaite, of Nottingham, Esq.; for certain
improvements in steam-engines. Dated February 27, 1830.—In
six months.

To Robert William Sievier, of Southampton-row, Russel-square,
in the parish of St. George, Bloomsbury, in the county of Mid-
dlesex, sculptor; for certain improvements in the construction of
rudders, and in navigating vessels. Dated February 27, 1830.
-—In »ix months.

To Simon Thompson, of Great Yarmouth, in the county of
Norfolk, mariner’s compass maker; for certain improvements in
piano fortes. Dated February 27, 1830.—In six months.

To William Howard, of Rotherithe, in the county of Surry,
iron manufacturer, one of the people called Quakers; for certain
improvements in the construction of wheels for carriages. Dated
February 27, 1830.—In six months.

To Phillip Chelwell De la Garde, of the city of Exeter, gen-
tleinan; for certain improvements in apparatus, for fidding or un-
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fidding masts, and in the masting 4nd rigging of vessels. Dated
February 27, 1830.—In six months.

To Thomas Prosser, of the city of Worcester, Architect; for
certain improvements in the construction of window sashes, and in
the mode of hanging the same. Dated March 6, 1830.—In six
months.

To Thomas Richard Guppy, of the city of Bristol, sugar-refiner;
for a new apparatus for granulating sugar. Dated M arch 6, 1830.
—Itr six months.

To Ralph Stevenson, of Coleridge, in the county of Stafford,
potter; for improvements in machinery for making from clay, or
other suitahle materials, quarries, bricks, tiles, and other articles.
Dated March 6, 1830.—In six monthse

, To James Ramsay, and Andrew Ramsay, both of Greenoch, in
North Britain, cordage and sail cloth manufacturers; and Matthew

" Orr, of Grepnoch, aforesaid, sail-maker; for an improvement in
the manufacture of canvas and sail cloth for the making of sails.
Dated March 20, 1830.—In six months,

To George Scott, of Water-lane, in the city of London, Engineer;
for certain improvements on, or additions to windlasses, and relative
machinery, applicable to naval purposes. Dated March 20, 1830.
~—In six months.

To John Alexander Fulton, of Lawrence Poultney-lane,"Cannon-
street, in the city of London, merchant; for an improvement in
the preparation of Pepper, Dated March 20, 1830.—In six
months. ’

To William Erskine Cochrane, esquire, of Regent-street, in the
county of Middlesex ; for an improvement or improvements, on his
patent cooking apparatus. Dated March 20, 1830.—In six
months.

To Benjamin Rotch, of Furnival’s inn, in the county of Mid-
dlesex, barrister at law; for improved guards or protections for
horses legs, and feet, under certain circumstances. Dated March
20, 1830.—In six months.
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LVIL—On Improvements in Cutting Screws and Screw-
Nuts. By Mr. James JoNEs, Engineert.

WITH FIGURES.

Well Street, Welleloss Square.
SIR, London, Mareh 10, 1828.

I BEG leave to submit to the notice of the Society of Arts,
&c., some alterations in the construction of dies and screw-
taps, which materially diminish the labour requisite for
tapping large screws and nuts.

R I am, Sir, &e. &e.
A. Amiv, Esg. Sec. &e., &c. J. JonEs.

0

The ordinary form of taps for producing the spiral groove
or thread in screw-nuts, is that of a circle, of which four

* We have now for upwards of two years made a point of inserting the valu-
able monthly communications on the microscope, and on entomology, by our
friend Thomas Carpenter, Esq. and likewise devoted our plates chiefly to mi-
croscopic subjects, most of them indeed being drawn from the objectsthemselves,
as viewed in his excellent microscope for opaque and transparent objects ;
fearing, that such another opportunity of enriching our work, with a series of
new and original microscopic delineations might never again occur, and we
now rejoice that we availed ourselves of the facilities he so kindly afforded us ;
as, from Mr. Carpenter’s removal to a distance from the Metropolis, we shall
lose the future opportunity of so conveniently doing so. It 1s indeed true,
that Mr. William ulle{ has obligingly offered us the use of his superior

hromatic micr pes, but he resides at Islington, and can therefare only be
occasionally resorted to, and, although; indeed, we always have our own Var?
ley’s and Adams’s microscopes, and our own set ofobjectsat hand ; yet, the mi-.
croscope can now be but a secondary object with us, instead of being, as lat.
terly, a principally one ; although we shall certainly occasionally de¥ote & por-
tion of our work, to articles on this highly interesting subject.

t From val. XLVIL. of the Transactions of the Society for the Fncourage-
ment of Arts, Manufuctures, and Commerce,

YOL., 1, s
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segments are filed off, leavit{g four smaller intermediate
segments remaining ; the parts corresponding to the chords
of the different segments, forming very obtuse edges, by
which the metal in the nut is squeezed or rubbed out. It
is customary to use two taps,—a faper, or sllghtly conical
one, with which the operation of tapping is commenced ;
and a plug, or cylindrical one, to equalise the hole, and
make the thread perfect.

The common tap requires to be worked into the hole in
the nut, by an alternate advancing and receding motion ;
its cutting being of so imperfect a kind, that the power
fequisite to urge the tap forwards, with a continually ad-
vancing motion, would be sufficient to wring the neck of
the tap off, the resistance being greater than the strength
of the steel can overcome.

The altered form of the tap which I have adopted, with
very satisfactory results, is a combination of bkoth the taper
and plug taps, the part next the point being conical, and
the upper part cylindrical ; and, to prevent the necessity of
drawing the tap out of the nut, when it is tapped, the
head of the tap is made less than the bottom of the thread,
so that it drops through of its own accord. The tapis
fluted, with four or more grooves formed along it, one side
of each of which is in a line pointing to the centre ; thus af-
fording, in a cross-section of the tap, a form somewhat
similar to that of a ratchet-wheel. About one-third of the
threads have their tops filed down, to diminish the quantity
of surface in contact, by which much labour is saved, as
the greater part of the power requisite for tapping in the
common way, is expended in overcoming the friction, and
not in cutting away the superfluous metal in the nut. This
answers perfectly well for nuts not exceeding one and three-
quarter inches in diameter ; but for larger ones, as those of
two or three inches, for instance, I have found it advisable
to insert a cutter in the body of the tap, just at that part
where the cone terminates; and by the action of which
cutter, nearly the whole of the metal is cut out ; the upper
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or cylindrical part of the tap having nothing to do but to
equalise and smoothen the thread. With this arrange-
ment, I have had large nuts tapped at an expense not ex-
ceeding half the usual cost ; for the operation is performed
by a lesser number of hands, and more expeditiously, as
the tap is inserted into the nut, and the men with the tap-
wrench then merely walk continually round it, until the
tap drops through, when the nut is completed, and without
the use of the plug-tap.

In screwing large bolts, I have experienced considerable
advantage from clamping a cutter upon the face of the dig-
stock, which, after the: dies have got a good lead on the
bolt, takes out the metal very rapidly, and with very little
labour, the operation being merely the converse of the
preceding*. ;

These alterations, and additional cutters, produce very
advantageous effects, as I have experienced in the manu-
facture of a large quantity of screwed bolts and nuts,

which were cut by the means here deseribed.
J. Jongs.

Reference to the Figures.

In plate V. figs. 1, 2, and 3, a @ is the die-stock ; b 5,
the dies ; ¢, a boss, perforated to receive the cutter d; e, a
8crew, to bind it tight; a moveable clamp-piece f lays hold
of the boss with its hoops g g; it also contains the ad-
Justing screw A ; this boss may be removed, and the cutter
also, or else be drawn back, whilst running the bolt through
the dies, in order to obtain a sufficient lead ; the cutter is
then to be advanced, to do the remainder of the work, by
turning the screw A. Sinking the face of the die a little,
as shown at ), fig. 4, holds the cutter more perfectly. To
make the cutter, the tap is held in the dies; and when the
cutter is nearly fitted, it is urged against the tap by the

® In our Technical Repository, where we have given numerous improved
modes of cutting screws and nuts, our readers will recollect Mr. Peter Keir’s
introductiou of a cutter, to assist the dies, in cutting squere-threaded screws.
Enitor.
s2
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screw A4 ; and by the screw e being also made to hold it
moderately tight down, and it being turned round against
the tap, the perfect figure is given to it. The face of the
cutter is made flat, und its back is filed or ground away to
clear, just like a turning tool. Fig. 5 shows a clamp,
adapted for applying such a cutter to old stocks, that are
not provided with the means of holding it; i ¢ are dove-
tailed gaps, for holding a clamp-piece f.

Fig. 6 is a tap ; figs. 7 and 8, sections of it; j, &, two
cutters, fitted into taper holes, made in the tap to receive
them ; these cutters are formed whilst making the tap;
the teeth are then indeed flush with the tap thread, but
they are afterwards made to rise a little above it, by intro-
ducing bits of writing-paper into the holes.

Figs. 9 ahd 10 arc sections of a larger tap, containing a
cutter /, the body of which is parallel; fig. 11 is a poition
of the tap, showing the parallel cell into which the cutter
is fitted ; m, a screw, placed at the bottom of the cell, to
raise the cutter. I do not use moveable cutters in taps be-
low inch and quarter size; but, in all cases, I reduce the
tap into a series of cutters of the best form, they having
flat faces, radiating from the centre of the tap ; five flutes,
made the whole length of the tap, answer best, as shown
in figs. 6, 8, and 9 ; thus taking away full two-thirds of
its circumference, one-third being sufficient for the spiral
guidance : but even this is not a sufficient reduction ; for
if four threads only were in the hole, there would still be
twenty cutters, and these would require twenty times the
force which a man uses with a single turning-tool of a si-
milar size; and the cutters are less worn by making a de-
cided cut, than by mere scraping. I therefore remove half
of these cutters along the middle of the tap; but, as be-
ginning the hole is easy, and the guidance and lead of the
thread are then most wanted, so I use the plain cylindrical
part n to make the tap begin to cut upright, or straight
with the hole; and leave the three or four first turns of the
cutters o to form the lead, and draw the tapin, [ then
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remove every alternate cutter along the portion p, leaving
the parallel or cylindrical portion ¢ undisturbed. For
tapping deep holes, two-thirds of the cutters may be re-
moved with advantage. I sometimes use but one adjusting
cutter; but two divide the labour if one leaves the hol¢
Just as the other is entering it.

LVILL.—On a simple method of making large Screws.

Asour forty years since, an ingenious smith, at Birming-
ham, named Anthony Robinson, was employed by the late
eminent Matthew Boul‘on, Esq., of the Soho, to make him
a large wrought-iron screw for a press, of about six inches
in diameter, and seven feet in length ; and not having the
assistance of any of the modern machines row in such
frequent use for screw making, he was of course obliged to
depend upon his own resources.  Having then turned the
body of the intended screw cylindrical, he fitted a piece of
paper accurately around it; and then again extending it,
he drew a number of parallel and ecqui-distant lines ob-
liquely across it, from side to side, with ink, at a proper
angle for the number of threads in the screw, which was
to be a triple threaded one. This paper he then cemented
firmly upon the cylindrical body of the intended screw,
and, with a conical pointed punch, and a hammer, he
pricked out the course of the lines, through the paper,
upon the surface of the iron cylinder, and then removed
the paper. He then connected the points so pricked, by
tracing a file along their courses, and thus formed a series
of regular helical lines along the superficies of the cylinder,
being indeed the outlines of the threads of the screw. He
_next proceeded to cut away with a hammer and cold chi-
sels, the iron between all the threads, until he got to a suf-
ficient depth to afford a lead. He then crected a strong
horizontal beam of wood, upon two firm upright posts, driven
into the earth ; and upon one of the upright sides of this
beam, he aflixed, by mecans of screws and nuts, a stout
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wrought-iron eylindrical box, lx;rger in its mternal diameter
than the screw, and having flat wings on both sides of it
to receive the screws ; and suspending the screw vertically
within it, and also closing its lower part around the screw
with moistened clay, he poured melted lead, hardened with
tin, around the screw, until it filled up the space between
it and the surrounding iron box, and thus formed a sort of
female screw, of sufficient power to guide the screw accu-
rately upwards and downwards within it, when it was
turned round by persons beneath, with the help of a proper
lever. He then fitted to the iron box the necessary guiding
staples, and binding and adjusting screws, to contain cut-
ters, by means of which, he soon brought the threads of
the screw toa proper figure, and a perfect regularity. And
thus, and in this simple and effectual manner, he succeeded
in making what was, at that period, thought an extraordi-
nary piece of workmanship.

Many occusions may occur, where these hints may prove
of essential service in cutting large screws; and we have
therefore thought they might be a useful addition to the
other article on screw making contained in our present
number.

A female screw or box may be formed to this screw in
the manner of making the hollow screws or boxes for vices,
as described in that article in the present number, and which
may thusrender the screw fit for use in a coining or other press.

m———

LIX.—On a Self-Centering Lathe Chuck. By Mr. S.
MeorpaN, Castle Street, Finsbury*.

WITH FIGURES.

Mr, MoRrDAN is a celebrated manufacturer of patent ever-
pointed pencil-cases, and other similar articles, and has
therefore occasion to pass a large quantity of wire through

® From vol, XLVIL. of the Transactions of the Society for the Encourage-

ment of Arts, Mannfactures, and Commerce. The Society voted its large
silver medal to Mr. Mordan, for this valuable invention,
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the lathe. For this purpofe, the wiré, previously cut into
lengths, must be chucked quite centrally, in order to be
drilled or pivoted, or to have the ends turned convex or
concave, &c¢. It is found, however, that wire, even in the
same coil, varies considerably in thickness; and as this
difference, whenever it happens, requires a fresh adjust-
ment of the chuck, the result is a great loss of time, there
being no chuck that can be depended on capable of cor-
rectly accommodating itself to the various sizes of Wire.
Neither the right and left handed chuck, nor the spring
chuck, will answer this purpose. In order to obviate this
difficulty, which, by its frequent occurrence, soon rises to
a serious amount, Mr., Mordan invented the chuck about
to be described. He found it fully to answer the end that
he had in view, communicated it to some of his friends
professionally conversant with fine turning, and receiving
from them ample testimony of the use and efficiency of the
invention, laid it before the Society of Arts, of which he is
a member, in order that it might be freely offered to the
public, through the medium of their Transactions.

In plate V. fig. 12 is a view of the chuck, with a piece
of wire fixed in it, ready for turning ; fig. 13 is a section of
the same ; s is the body of the chuck, having on its out-
side a raised broad ring, in which is bored a hole, for re-
ceiving the stem of a tightening and loosening lever ; 7r, a
pair of steel jaws, in which the wirc is held ; and ¢ is the
cap or cover, by screwing which, the jaws are adjusted, so
as to bring any cylindrical wire placed within them accu-
rately in a line with the axis of the chuck. This cap has
also a hole ing receive the stem of the fastening and
looscning lever. Fig. 16 is a section of the body of the
chuck, and one of the jaws in it; and figs. 17 and 18 are
the jaws detached from the chuck ; n, figs. 13 and 16, is
a hollow screw, by which’ the chuck is screwed upon the
lathe mandrel ; o o, fig. 16, is an external screw, surround-
ing the outer end of the body of the chuck; the inter-
vening cylindrical space p, between it and the raised ring,



2064 On a Self-Centering Lath;. Chuck.

being left plain. In the circular end g (shown more dis~
tinctly in the end view, fig. 14), is cut a dove-tailed groove,
in which the jaws 7 r slide. Each of these jaws is made
of steel, and in the formn of half a truncated coue, with a
sliding dove-tail at the bottom of each, which enters the
dove-tailed groove made across the circular end of the
chuck. Figs. 17 and 18 are front and side views of one of
the jaws. The cap ¢ has a hollow screw cut within it,
which fits the external screw o o, fig. 16; and hkewise a
plain cylindrical part, which exactly fits the cylindrical
part p of the body of the chuck, and greatly assists in
steadying the cap behind* ; and at the end of the cap is
screwed or riveted a thick steel plate u u, figs. 13 and 14,
the centre of which is pierced with a conical hole, just wide
enough to allow the jaws to project through it about half
their length.

In order to use this chuck, the cap is taken off, and the
two jaws are slid from the centre, to admit the wire be-
tween them ; the jaws are then closed upon the wire, and
the cap is screwed on ; during this latter operation, what-
ever eccentricity might at first have existed in the position
of the jaws, is corrected by the pressure of the comical hole
in the steel plate, upon the conical sides of the jaws; so
that the mere act of screwing on the cap, necessanly brings
the cylinder of wire placed between the jaws into the true
centre of the chuck.

This chuck is also well adapted for holding wire to be
cut and turned into small screws; as well as for receiving
and actuating drills of all sorts and sizes in the lathe; and
thus entirely saving the time which is generally lost in ad-
justing them truly.

To the workman desirous of making this chuck, the fol-
lowing directions will be of use :~Take a piece of brass, or

* In a similar manner to the chucks of Mr. Saxton’s American lathe, de-
scribed in vol, V. page 105; and indeed Mr. Mordan, on seeing it, stated, that
he bad also employed a similar means.  We tlurk the whole chuck would be

improved, by adopting thut mauner of fitting it upon the lathc-mandrel,
EpiioR.
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gun metal, one and three-quarter inches long, and the same
in diameter; turn a hollow screw in one end of it, and fix
it firmly on the mandrel of the lathe, so that there shall
not be the least degree of shake (see the preceding note,
Eprr.); then, cut an external screw on the other end of it,
half an inch long, also leaving a plain cylindrical surface,
of the same length, between the screw and the raised ring
in which the lever-hole is made. In and across the external
flat end of this piece of brass, cut a dove-tailed groo've;
then take a flat piece of steel, having a cylindrical stud,
five-eighths of an inch thick, and the same in height, pro-
jecting from the middle of its upper face; slnpe and ad®
Jjust this picce of steel so that it shall fit the dove-tailed
groove accurately, and yet shde easily in it ; then turn the
cylindrical stud into the figure of a truncated, cone, five-
eighths of an inch wide at bottom, and one quarter of an
inch at top. Next, take a collar of brass, or gun-metal,
and cut in it a hollow screw, to fit the external one formed
upon the first piece of brass ; also let into the outer end of
this collar, a disc of sheet steel, one and three-quarter inch
in diameter, and one-cighth of an inch thick, and fix it in
its place’ by screws or rivets; then pierce a hole through
the centre of it, of a conical form, so as to fit the conical
upper half of the stecl stud. Next, screw the cap tight on
the stud, and bore a hole truly in the axis of the chuck,
through the stud, and continue it, till it reaches the screw
of the lathe mandrel ; then take out the steel slider, and
enlarge the hole drilled in the axis of the chuck, until it
will receive easily the thickest wire that is wanted to be
turned. Lastly, divide the steel slider, by a transverse cut,
into two jaws, and angle them within, so that they shall
hold firmly, whatever work may be put between them,



266

LX. —On the advantages attending the Division of Labour,
and the employment of Machwnery, By the celebrated
Dr. A Smrrn*,

“ Tne annual labour of every nation is the fund which ori-
ginally supplies it with all the necessaries and conveniences
of life which it annually consumes, and which consist
cither in the immediate produce of that labour, or in what
is purchased with that labour from other nations.

¢ According, therefore, as this produce, or what is pur-
chased with it, bears a greater or smaller proportion to the
number of those who are to consuine it, the nation will be
better or worse supplied with all the necessaries for which
it has occasion.

¢ But this proportion must, in every nation, be regulated
by two different circumstances ; first, by the skill, dexterity,
and judgment with which its labours are generally applied ;
and, secondly, by the proportion between the number of
those who are employed in useful labour, and that of those
who are not so employed. Whatever be the soil, climate,
or extent of territory, of any particular nation, the abun-
dance or scantiness of its annual supply must, in that par-
ticular situation, depend upon these two circumstances.

¢ The abundance or scantiness of this supply too seems
to depend more upon the former of those two circum-
stances, than upon the latter. Among the savage nations
of hunters and fishers, every individual who is able to
work, is more or less employed in useful labour, and en-
deavours to provide, as well as he can, the necessaries and
conveniencies of life for himself, or such of his tribe as are
either too old or too young, or too infirm to go a hunting
or fishing. Such nations, however, are so miserably poor,
that from mere want, they are frequently reduced, or at
least think themselves reduced, to the necessity sometimes
of dircctly destroying, and somctimes of abandoning, their
infants, the old people, and thosc afflicted with lingering

® From his ¢ Wealth of° Nutions,”
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diseases, to perish with hunger, or to be devoured by wild
beasts. Among civilized and thriving nations, on the con-
trary, though a great number of people do not labour at
all, many of whom consume the produce of ten times, fre-
quently of a hundred times, more labour than the greater
part of those who work ; yet the produce of the whole la-
bour of the society is so great, that all are often abundantly
supplied ; and a workman cven of the Jowest and poorest
order, if he is frugal and industrious, may enjoy a greater
share of the necessaries and conveniences of life than it is
possible for any savage to acquire.

“ The causes of this improvement in the productiv’e
powers of labour, and the order according to which it is
produced, and is naturally distributed among the different
ranks and conditions of men in the socicty, make the sub-*
ject of this inquiry.

“ The greatest improvement in the productive powers of
Iabour, and the greater part of the skill, dexterity, and
judgment with which it is any where directed or applied,
scem to have been the effects of the division of labour.

« The eflcets of the division of labour, in the general
business of socicety, will be more easily understood, by con-
sidering how it operates in some particular manufactures.
It is commonly supposed to be carried farthest in some very
trifling ones ; not perhaps that it really is carried farther in
them than in others of more importance ; but in those tri-
fling manufactures which are destined to supply the small
wants of but a small number of people, the whole number
of workmen must necessarily be small; and those em-
ployed in every branch of the work, can often be collected
into the same workshop, and be placed at once under the
view of the spectator. In those great manufactures, on
the contrary, which are destined to supply the wants of
the great body of the people, every difterent branch of the
work employs so great a number of workmen, that it is im-
possible to collect them all into the shop. We can seldom
sce more, at one time, than those employed in one single
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branch. Though in such manufactures, therefore, the work
may be really divided into a much greater number of parts
than in those of a trifling nature, the division is not near
so obvious, and has accordingly been much less observed.
“To take an example, therefore, from a very trifling
manufacture, but one in which the division of labour has
been very often taken notice of, the trade of the pin-maker;
a workman not educated to this business (which the di-
vision of labour has rendered a distinct trade), nor ac-
quainted with the use of the machinery employed in it (to
the invention of which the same division of labour has pro-
Bably given occasion), could scarce, perhaps, with his ut-
most industry, make one pin in a day, and certainly could
not make twenty. But in the way in which this business
is now carried on, not only the whole work is a peculiar
trade, but it is divided into a number of branches, of which
the greater part are likewise peculiar trades. One man
deaws the wire, another straightens it, a third cuts it, a
fourth points it, a fifth grinds itat the tep for recciving the
head ; to make the head requires two or three distinet ope-
rations, to put it on is a pecubiar husiness, to whiten the
pins is another; it is even a trade by itself to ]illt them
into the paper; and the important business of makmg a
pin, is, in this manuer, divided into about cighteen distinct
operations, which, in soine manufactories, are all performed
by distinct hands, though in others the same man will
sometimes perform iwo or three of them. 1 have seen a
small manufactory of this kind, where ten men only were
cinployed, and where some of them consequently performed
two or three distinct operations. But though they were
very poor, and therefore indifferently accommodated with
the necessary machinery, they could, when they exeited
themselves, make among them about twelve pounds of pins
in a day ; there are in a pound upwards of four thousand
pins of a middling size ; those ten persons, therefore, could
make among themn upwards of foriy-cight thousand pins
in a day; each person, thacfore, makg a tenth part of
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forty-eight thousand pins, mlght be considered as making
four thousand eight hundred pinsina day; but if they had
all worked separately and independently, and without any
of them having been educated to this pecculiar business,
they certainly could not each of them have made twenty,
perhaps not one, pin in a day ; that is, certainly not the
two hundred and fortieth, perhaps not the four thousand
eight hundredth, part of what they are at present capable
of performing, in consequence of a proper division and
combination of their different operations.”

¢ This great increase in the quauntity of woik, which,’in
consequence of the division of labour, the sanie nunber of
people are capable of performing, is owing to three different
circumstances ; first, to the increase of dexterity in every
particular wortkman ; secondly, to the saving of the time
which is commonly lost in passing from one species of
work to another; and, lastly, to the invention of a great
number of machines, which facilitate and abridge labour,
and enable one man to do the work of many. First, the
mnprovement of the dexterity of the workman, necessarily
increases the quantity of work he can perform ; and the
division of labour, by reducing every man’s business to
some one simple operation, and by makmg this operation
the sole employment of his life, necessarily increases very
very much the dexterity of the workman. A common
smith, who, though accustomed to handle the hammer, has
never been used to make nails, if upon some particular oc-
casion he is obliged to attempt it, will scarce, | am asswied,
be able to make above two or three hundred nails in a day,
and those too very bad ones. A smith who has been ac-
customed to make nails, but whose sole or principal busi-
ness has not heen that of a nailer, can seldom, with his ut-
most diligence, make more than cight hundred or a thou-
sand nails in a day. I have seen scveral boys, under
twenty years of age, who had never excrcised any other
trade but that of makings nails, and who, when they exerted
themselves, could make cach of them upwards of two thou-
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sand three hundred nails in aday. The making of a nail,
however, is by no means one of the simplest operations.
The same person blows the bellows, stirs or mends the fire,
as there is occasion, heats the iron, and forges every part of
the nail.  In forging the head, he is obliged to change his
tools. The different operations into which the making of a
pin or of a metal button, is subdivided, are all of them
much more simple; and the dexterity of the person, of
whose life it has been the sole business to perform them, is
usually much greater. The rapidity with which some of
the operations of those manufactures are performed, ex-
‘ceeds what the human hand could, by those who had never
seen them, be supposed capable of acquiring.

“ Secondly, the advantage which is gamed by saving
the time cemmonly lost in passing from one sort of work to
another, is much greater than we should at first view be
apt to imagine it. It is impossible to pass very quickly
from one kind of work to another that is carried on in a
different place, and with quite different tools. A country
weaver, who cultivates a small farm, must lose a good deal
of time in passing from his loom to the field, and from the
field to his loom. When the two trades can be carried on
in the same workshop, the loss of time is no doubt much
less. It is cven in this case, however, very considerable.
A man commonly loiters a little in turning his hand from
one sort of employment to another.  When he first begins
the new work, he is seldom very keen and hearty ; his
mind, as they say, does not go to it; and for some time he
rather trifles than applics to good purpose. The habit of
sauntering, and of indolent careless application, which is
naturally, or rather necessarily, acquired by every country
workman, who is obliged to change his tools cvery half
hour, and to apply his hand in twenty different ways, al-
most every day of his life, renders him almost always
slothful and lazy, and incapable of any vigorous applica-
tion, even on the most pressing occasions. Independent,
therefore, of this deficiency in point of dexterity, this cause
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alone must always reduce consxderably the quantity of
work which he is capable of performing.

“ Thirdly and lastly, every body must be sensible how
much labour is facilitated and abridged by 'the application
of proper machinery. It is unuccessary to give any exam-
ple. I shall only observe, therefore, that the invention of
all those machines, by which labour is so much facilitated
and abridged, seems to have been originally owing to the
division of labour. Men are much more likely to discover
easicr and readier methods of attaining any object, when
the whole attention of their minds is directed towards that
object, than when it is ¢issipated among a great variety of
things. But in consequence of the division of labour, the
whole of cvery man’s attention comes naturally to be di-
rected towards some one very simple object. It is naturally
to be expected, therefore, that some one or other of those
who are employed in each particular branch of labour,
should soon find out casier and readier methods of perform-
ing their own particular work, wherever the nature of it
admits of such improvement.

“ A great part of the machines made use of in those
manufactures in which labour is most subdivided, were ori-
ginally the inventions of common workmen, who, being
each of them employed in some very simple operation, na-
turally turned their thoughts towards finding out easier and
readier methods of performing it.  Whosoever has been
much accustomed to visit such manufactures, must fre-
quently have been shown very ingenious machines, which
were the inventions of such workmen, in order to facilitate
and quicken their own particular part of the work. In the
first steam-engines, a boy was constantly employed to open
and shut, alternately, the communication between the boiler
and the cylinder, according as the piston cither ascended
or descended.  One of those boys, who loved to play with
his companions, observed that, by tying a string from the
handle of the valve which opened the communication, to
another part of the machine, the valve would open and
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shut without his assistance, and Icave him at liberty to di-
vert himself with his play-fellows. One of the greatest
improvements that has been made upon this machine, since
it was first invented, was in this manner the discovery of a
boy who wanted to save his own labour.

“ All the improvements in machinery, however, bave by
no means been the inventions of those who had occasion
to use the machines. Many improvements have been made
by the ingenuity of the makers of the machines, when to
make them becanie the business of a peculiar trade; and
some by that of thosc who are called philosophers, or men
of speculation, whose trade it is, vot to do auy thing, but
to observe every thing; and uho, upon that 'tccount, are
often capable of combining together the powers of the most
~ distant and dissimilar objects. In the pregiess of socicty,
philosophy or speculation becomes, Like every other em-
ployment, the principal or sole trade and occupation of a
particular class of citizens. Like every other employment,
too, it is subdivided into a great number of different
branches, each of which affords occupation to a peculiar
tribe or class of philosophers; and this subdivisipn of em-
ployment iu philosophy, as well as in every other business,
improves dexterity, and saves time. Each individual be-
comes more expert in his own peculiar branch : more work
is done upon the whole, and the quantity of science is con-
siderably increased by it.

“ Tt is the great multiplication of the productions of all
the different arts, in consequence of the division of labour,
which occasions, in a well governed society, that universal
opulence which extends itself to the lowest ranks of the
people.  Every workman has a great quantity of his own
work to dispose of, beyond what he himself has occasion
for; and every other workman being exactly in the same
situation, he is enabled to exchange a great quantity of his
own goods for a great quantity, or, what comes to the same
thing, for the price of a great quantity, of theirs. He
supplics them abundantly with what they have occasion
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for, and they accommodate him as amply with what he
has occasion for, and a general plenty diffuses itself through
all the different ranks of society.

“ Observe the accommodation of the most common arti-
ficer or day labourer, in a civilized and thriving country,
and you will perceive the great number of people of whose
industry a part, though but a small part, has been employed
in procuring him this accommodation. The woollen c8at,
for cxample, which covers the day labourer, as coarse and
as rough as it may appear, is the produce of the joint la-
bour of a great multitude of workmen ; the shepherd, thae
sorter of the wool, the wbol-comber or carder, the dyer, the
scribbler, the weaver, the fuller, the dresser, with many
others, must all join their different arts, in order to complete
even this homely production. How many merchants and
carriers besides must have been employed in transporting
the materials from some of those workmen to others, who
often live in a very distant part of the country! How
much commerce and navigation in particular, how many
ship-builders, sailors, sail-makers, rope-makers, must have
been employed, in order to bring together the different
drugs made use of by the dyer, which often come from the
remotest corners of the worid! What a variety of labour,
too, is necessary, in order to produce the tools of the
meanest of these workmen. To say nothing of such com-
plicated machines as the ship of the sailor, the mill of the
fuller, or even the loom of the weaver, let us consider only
what a variety of labour is requisite, in order to form that
very simple instrument—the shears with which the shep-
herd clips the wool. The wminer, the builder of the furnace
for smelting the ore, the feller of the timber, the burner of
the charcoal to be made use of in the smelting-house, the
brick-maker, the brick-layer, the workmen who attend thes
furnace, the mill-wright, the forger, the smith, must all of
them join their different arts, in order to produce them.
Were we to exanine, in the same manner, all the different
parte of dress and houschold furniture, the eoarse linen

VOL. 1. T
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shirt which he wears nest his skin, the shoes which cover
his feet, the bed which he lies on, and all the different parts
which compose it, the kitchen grate, at which he prepares
his victuals, the coals which he makes use of for that pur-
pose, dug from the bowels of the earth, and brought to
him, perhaps, by a long sea and land carriage; all the
other utensils of his kitchen, all the furniture of his table,.
the knives and forks, the earthen or pewter plates upon
which he serves up and divides his victuals, the diflerent
hands employed in preparing his bread and his beer, the
glass window which lets in the heat and the light, and
keeps out the wind and the rain; ‘with all the knowledge
and art requisite for preparing this beautiful and happy in-
vention, without which these northern parts of the world
would scarce have afforded a very comfortable habitation,
together with the tools of all the different workmen em-
ployed in producing those different conveniences. If we
examine, [ say, all things, and consider what a variety of
labour is employed about cach of them, we shall be sensible
that without the assistance and co-operation of many thou-
sands, the very meanest person in a civilized couatry could
not be provided, even according to what we very falscly
imagine the easy and simple mauner in which he is com-
monly accommodated. Compared, indeed, with the more
extravagant luxury of the great, his accommodation must
no doubt appear extremely simple and casy ; and yet it may
be true, perhaps, that the accommodation of European
princes does not always so much exceed that of an indus-
trious and frugal peasant, as the accommodation of the
latter exceeds that of many an African king, the absolute
master of the lives and liberties of ten thousand naked
savages.”



LXI.—On fine and delicate Steel Works. By the EpiTor.

Tue French term these fine steel works, jewellery works,
or bijouterie d’acier; such, for instance, as dress swords,
buttons, &c. &c., many of which exceed in price articles
made in gold or silver, by reason of the great quantity of
ingenious workmanship employed in their manufacture.
And, indeed, they exhibit a great display of skill in,the
tasteful arrangement or combination of the various parts
composing them, and such indeed as is only to be found in
a few excellent workmen, and who of course obtain hig}l
prices for their productions. Still, however, the component
parts of these exquisite works are, for the most part, made
in the large way by persons whose business it is, and who
afford them at a cheap rate, both by the division of labour,
and by employing women and children to perform the chief
part of the operations, in situations where iron and coal are
abundant, and a living is to be ohtained on moderate terms.
Such parts are the diamond cut steel beads and studs in
particular, and which are largely employed in the decora-
tions of the various articles.

These steel beads and studs are formed either of well
annealed sheet or hoop iron; or, which is better, of cast
steel decarbonated, and which is thereby reduced to the
state of the softest and purest iron, and is entirely free
from the defects of the ordinary iron, such as flaws, blisters,
&ec., which are often found in articles made of common iron,
after being case-hardened, but upon which, nevertheless,
much expensive work had been bestowed.  Some, indeed,
of the more cxperienced workers in these stecl works, se-
lect that kind of Swedish bar iron for this purpose which,
on being broken, presents a shining crystallized fracture ;
but we should always prefer the decarbonated cast-steel.

If small steel beads are to be made, small holes are first
pressed through the sheets of iron, by means of the tools
termed beds and punches, used in fly-presses; and the

beads are then afterwards pressed out, by other similar
T2
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tools, of rather larger sizes, according to the intended
beads; and the punches being also formed with slender
points, to enter the holes already pressed, and with shoul-
ders, which act in the larger holes formed in the beds;
and thus they press or cut out the blanks to form the beads,
with holes through the centre of each. These blanks are
then shaped to the spherical form, by taking each up upon
a peinted steel tool, held in a file haft, and laying it upon
a hard wood filing-block, with a proper file, rounding each
end of it in succession. The beads are then ready to be
case-hardened, previous to their being cut into facets, both
of which uperations will be described hereafter.

« For steel studs, whether 1ound or oval, the blanks are to
be cut out of sheet iron, by means of beds and punches,
in the fly press; but no holes are made through them ;
instead of which, a shallow slit is cut or indented in the
middle of each, by a small chisel-shaped punch, with the
aid of a small hammer, and which slit is made to receive
the chisel-shaped point of an iron wire, and to retain it
sufficiently firm, when driven in, that it may not fall out
during the after progress of brazing or soldering 1t, and
which process is effected in a nearly similar manner to that
described in the article on making solid and hollow screws,
namely, by enclosing a considerable number of them in a
vrapper of coarse wetted paper, together with scraps of
brass, and a little borax ; and then enveloping the whole
in a casing of plastic clay, and leaving only a small aper-
ture in it; and, when it is become sufficiently dry and
hard, exposing it to the heat of a forge fire, carefully turn-
ing it about from time to time, until the fumes of the
melted zinc are secn to escape through the aperture, when
it must be taken out of the fire, and be rolled about upon
the ground, to diffuse the brass equally amongst the studs.
When cold, it must be broke open, and the wire shanks
will then be found to be firmly affixed or soldered to the
backs of the studs, and ready to be screwed or riveted into
the different pieces, to which they are to be finally affixed,
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as the nature of the works may require. The faces of the
round or oval studs are then to be rounded off with files,
they being firmly held in pliers, by means of their shanks,
during that operation. They will then be ready to be case-
hardened, and which c¢peraiion is to be performed upon
them, as in the case of the beads, previous to cutting facets
upon them, the shanks, however, are to be enclosed in
small masses of clay, to prevent the action of the case-
hardening upon them.

To case-hurden the Studs or Beads.—This process is
performed upon 2 considerable number of these at once, ty
puttmg them into shallow boxes or trays, made of sheet-
iron, by turning up their sides at a right-anygle all around,
pinching the corners clese, and securing them, by turning®
them back, and riveting them to the sides or ends. A
layer of bone-dust, from which the volatile parts had been
previously remoyed, by the distillers of ammonia, is then
spread over the bottom of a box, then a layer of the studs
or beads, upon which another layer of bone-dust is to be
spread ; then another of the beads or studs, and so on, un-
til the thay is nealy filled, the uppermost layer being al-
ways composed of the bone-dust. The tray thus filled is
then placed ina grate ordinarily formed of a few bars of
iron, laid upon bricks, und with others in fiout, placed be-
tween loose bricks, which constitute the sides of the grate,
and are generally built up within a recess or fire-place, fur-
nished with a proper chimney, so as to afford a gentle
draught, capable of maintaining an uniform red heat in the
fuel, which is pit coal, as well as in the tray and its con-
tents, for several hours; or until the carbon in the bone-
dust has performed its office of converting the iron into
steel. The tray is then to be removed from the fire, and
ts contents, bone-dust and all, are to be thrown red-hot
into cold water. The studs or beads will now be found in
the state of hardened steel, with the exception of the wire-
shanks in the studs, which are still soft iron.

The jucets are cut upon the beads or studs by means of
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a flat horizontal lap, as it is termed, or a wheel of pewter,
rapidly turned round, and fed with flour emcry and water,
applied upon a few bristles tied together in the manner of
a painter’s brush or tool, the lap running in a shallow flat
cistern, with a border around it, to prevent the emery and
water from escaping ; and another border around the hole
in its centre, through which the spindle of the lap passes
in the usual manner.

The beads are held upon pointed steel stems, driven
through the holes in them, whilst cutting the facets upon
them ; and the studs are held by their wire shanks, in a
kind of hand-vices, during that operation. The steel stems
for the beads, and the hand-vices for the studs, being affix-

ed in cylmdncal wooden hafts or handles, which have se-
veral rows of flattened faces formed around them, their
whole length, and which are equally divided, according to
the number of facets which are to be cut upon the studs
or beads. These flattened parts of the handles lodge or
rest upon horizontal bars or supports, which are held by
screws upon upright wings affixed in the table, around the
lap, and so that their positions can be varied, accerding to
the different inclinations to be given to the studs or beads
whilst cutting the facets upon them, and are regulated,
accordingly, for cvery different form or size of the studs or
beads, as may be requisite; but, as many dozens of the
same kind are always cut at one time, so thesc alterations
do not often require to be made.

In this manner, and by regularly changing the circular
and angular positions of the studs or beuds, during the
operation of cutting the facets upou them, and by dint of
the skill acquired from being constantly in the habit of
domg such work only, a great number may soon be cut.

< The polishing of the studs or beads.—This is effected, in
the case of the studs, by aflixing a number of them upon
a cement-block, by warming the rement before a fire, until
it is sufficiently softened to permit the shaunks of the studs
to be stuck into it, and their flat backs be bronght mto
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contact with the cement. When cold, a sheet of many of
these studs, planted closely adjoining to each other, will be
ready to undergo the preparing and polishing processes.

The first of the preparing processes consists in applying
finely washed cmery and water, by means of a large hard
flat brush, made for the purpose, for a considerable length
of time, or until it has, by being thus rubbed cross-wise, in
many ditlerent directions, obliterated the scratches left, by
the emery in cutting the facets upon the studs. This is to
be succeeded by a similar application of a black prepared
iron stone and water, and which is to be continued long
cnough to compietely remove the fine cmery marks. The
studs will now be prepared to receive the polish ; this is
cffected by means of putty, or the combined oxides of a
mixture of lead and tin, finely levigated ; and it,is applied,
mixed cither with water, or, still better, in proof spirit,
upon the palms of the hands of women, for a considerable
length of time ; and, indeed, until the fine black polish or
lustre of hardened steel is at length produced.

No eflectual substitute for the soft skin which is only to
be found, upon the delicate hands of women, has hitherto
been met with.

In polishing beads, a different method is pursued ; the
beads being strung upon a ring of wire, are, firstly, prepared
by applying them against a circular brush, turned in a
lathe, and supplied with oil and emery, until the marks of
cutting the facets are cffaced. They are next held against
other circular brushes, supplied with finely washed emery
and oil, until the scratches left by the coarser emery are
removed ; and are, lastly, polished by means of putty, ap-
plied with water, or proof spirit, upon the fingers of
women.

The cement above mentioned is chiefly composed of
pitch, powdered buck-dust short cut tow, and a little
bees’ wax.

The Lditor recollects seeing at the Soho manufactory,
ncar Birmingham, many ycars since, the large flat brushes
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used in removing the marks of the emery, actuated by
cranks, driven by a water-wheel ; and thus effecting a con-
siderable saving iu human labour.

The steel beads are usually employed in forming the
shells and the pummel.s of steel dress sword hilts, by string-
ing them upon iron wires, the ends of which are sccured
by being 1iveted in holes prepared to receive them; the
wirgs aic also farther secured by being passed through
small steel loops, which are screwed o1 niveted into holes
made in the difierent parts of the steel woiks, between the
cnds of the wires, -
© The steel studs are secuied, either by riveting or screwing
their shanks into holes prepared to reccive them ; and both
studs and beads are employed in the same pieces of work,
according to the natute of them, and the skill and taste of
the workman.

Steel buttons are formed of circular plates of decarbon-
ated cast-steel, with iron shanks soldered upon their backs;
and their fuces are ornamented 1n a variety of ways, either
by shaping them by filing, piercing, dnlling, &ec. &ec.,
whilst in a soft stute; us also by grinding flutings in them,
byapplying themto the 1ounded edges of pewterlaps, turned
in the lathe, and supphed with emcry and water, after they
have been case-hardened ; when they may be cemented
upon blocks, and be polished in either of the before men-
tioned modes. They may then be enriched by having
studs riveted or screwed into the holes previously prepared
to receive them. They may hkewise be blued, by heat
carefully applied ; and, in fact, may be decorated m an
infinity of ways, too numerous to be detailed here.

Ilollow steel beads, cut into facets, arc made of circular
decaibonated cast steel plates, the edges of which are first
raised only in a slight degree, in dies with punches made
to correspond to them, in {ly presses; then, in other dies
and punches, which gradually bring the edges ncarly up-
right or cylindrical ; the steel being cnrcfully annealed be-
tween cach operation ; and, finaily, entuely eylindrical, In
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this state, the flat bottom is to be removed, and a cylin-
drical ring will then be formed. The ends of this ring are
then to be gradually contracted, by placing them between
proper dies, in the fly press, and continuing to anneal them,
as before mentioned; until at length the open ends will
nearly close, leaving merely small holes in their centres;
and their forms will become spherical, or oval, according to
the shapes of the dies employed. When this process has
been thus effected, they may be case-hardened, and be then
cut into facets by the lap, and afterwards be polished, in
cither of the befor¢ mentioned ways. * .
The parts of a fine steel dress sword are the pumel, the
gripe, the ferril, the bow or guard for the hand, the cross
and the shell. The pummel is generally formed in the
shape of a vase, and is made hollow, for the sake of light-
ness. It ought to consist of several parts, raised out of
decarbonated sheet cast steel, and which can be as readily
worked into shape by the hammer as silver ; and be after-
wards soldered together with silver solder, which is much
less visible in the joints than biass or spelter solder. The
ferril can,also be raised by the hammer entire out of sheet
steel, or be formed into a ring, and soldered together. The
gripe ought also to be made of two separate parts, raised
out of sheet steel by hammering, and soldered together at
their edges. The shell, which is generally of an oval figure,
and rather concave in the inside, should also be made of a
decarbonated cast-steel plate. As for the bow and the
cross, they ought to be forged of mild cast-steel, and not
of iron as usual, as that abounds with veins, and the other
defects formerly mentioned, which cause blemishes in those
parts of the work most exposed to the eye.  The pummel,
gripe, and shell are frequently decorated with open work,
filled in the openings with rows of beads, strung upon wires;
and are also ornamented with studs. The bow and cross,
after the forging, are usually shaped Dy filing them ; and
the bow is frequently embellished with studs on both sides
of it, which are sccurcd n holes wade through the bow,
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by filing the shanks of the studs wedge-like, or with a flat
surface upon each, tapering away to their points, and a
rounded or cylindrical surface also; and the two flat sur-
faces being brought into contact, on placing the studs in
the hole, from cach side of the bow ; they will, if well fitted,
wedge each other tight, on being driven in by hammering
them.  DPrevious, however, to using the studs, the bow
should be hardened, by heating it in bone-ashes to a proper
heat, and quenching it in boiling water, which is quite
suflicient to harden so slender a subject, and will not en-
danger its flawing or cracking in the process. The cross
ought also to be hardened in a wimilar manner. Those
parts which are composed of decarbonated cast-steel, must
be submitted to the case-hardening process, in a somewhat
similar matmer to the beads and studs above mentionced.
The broader, flat, concave, or convex surfaces of the shell,
gripe, and pummel, as well as the smaller ones also, of all
the parts, ought, after being hardened, to e ground either
upon the flat faces, or the rounded edges of pewter laps,
turned m the lathe, with the application of flour emery
and water, at first with a coarser emery, and sugcessively
with a finer washed cmery, until they are at length pre-
pared for the polishing process with putty. The laps being
mounted upon hovizontal spindles, and surrounded with
pieces of wooden hoops, affixed in the shallow troughs
which contain the emery and water, in order to prevent the
emery and water from being dispersed all around the laps.
The studs, cut into polished facets, in the manner above
described, are sometimes further enriched by being mounted
in beaded collets. These are small flat steel oval or circular
plates, with a hole in the centre of cach to recerve the shank
of the stud, and « recess, the size of the face of the stud;
and which, when mounted in these collets, have a fine
effect. The collets arc made by being struck in dies, which
have beaded borders cut in them, after which, they must
be cut into form by beds and punches, hardened and fi-
nished by being first held agamst biushes, turned in the
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lathe, and supplied with emery and oil; and, lastly, polished
by the hand with putty.

There are also two fine steel tassels usually aflixed to
each dress sword hilt; these, generally, consist of beads
strung upon wires, and connected with a bell-shaped po-
lished steel top, by means of steel split rings, which rings
are mannfactured by persons who make it a peculiar trade.

Steel dress hat loops are formed much in the above mun-
ners, as are also watch-chains, the various parts composing
which are linked together by split rings,

In order to render the larger hollow’steel beads capable,
of being linked together avith split rings, an iron wire must
be inserted in each bead, in the following manner ; one end
of the wire being first bent double, and a small eye or loop
formed in it, by bending it with pliers, whilst amother wire
was inserted in the doubling, it must be placed in the bead,
with the loop iu contact with it. The other end of the
wire is then to bt doubled, the doubled end inserted in the
bead, and a smilar loop formed in it, by driving a wire
through it. The bead can now be readily linked to others.
Smaller steel beads are strung, several at once, upon a
looped wire, in a similar manner. Should the holes in the
beads be very small, the wire may be filed away half its
thickness, previous to doubling it.

We have now touched upon the chief component parts
of these beautiful articles of steel jewellery ; but the variety
is endless ; and so of course are the different methods em-
ployed in constructing them. What we have stated will
be sufficient to enable our readers to comprchend the ge-
neral nature of their construction ; and we have suggested
various improvements, which are well worthy of adoption.

We shall complete this article, by adding the French
description of the maunufacture of Bijouterie d’Acier, con;
tained in the Dictionnaire Technologique, together with
some remarks.

This kind of manufacture is now become of great im-
portance to France. 1t was introduced about the year 1740,
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and remained for a long time stationary, and its products
were inferior to those of our neighbours; but for these
twenty ycars past it has disputed the superiority with that
of English manufacture.

. It at one time appeared impossible for us to acquire a
high degree of perfection in this branch, and several fo-
reigners in vain endeavoured to introduce the manufacture
ofibijouterie d’ucier into France, although the ditferences in
price and finish were in our favour; but, since then, the
greater command of capital has enabled us to inprove our
,manufacture, so that it now rivals that of Ttaly, Spam,
Prussia, Russia, and even of England itself.

« Cast steel is generally emploved in the finer kinds of
bijouterie d’acier ; sometimes, indeed, the best kind of iron
is used, which is cemented, or case-hardened after the
articles are formed, and they will then take a polish. When
these woiks are thin, such as those which are intended to
ornament cabmet-work, to form borders, &c., they employ
cast-stecl, rolled to the proper thickness, and which they
cut into shape either with shears, or with beds and punches
in the fly-press, and thus leave hittle to de, exeppting the
rounding off the edges with files.  This i3 the process fol-
lowed by M. [richot, of Paris. Other manufacturers have,
howevc., lately practised with success a peculiar process
for softening the cast-stecl, and then making it take, by
means of (hes, in the fly-press, all kinds of fon ms, and thus
to dispense with the chasing, to abridge the labour, and
lessen the cost, and they can thus atford ornaments of
great perfection at but little expence. It was a M. Schey
who introduced this process.

When the pieces of work are small, but of a certain
breadth, and their surfaces are smooth, they cut them out
of rolled iron by means of beds and punches in the fly-
press ; they then finish them with the file, and case-harden
them. They are also formed in the same manner out of
sheet-steel, bat which, of course, need not to be cace-

hardened.
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When the works are of a la.rger size, such as clasps for
work-bags, pouches, purses, &c., sword-mountings, buckles,
snuffers, &c., they are cast in soft iron, finished and ce-
mented, or case-hardened.

The diamond-cut studs, with which the greater part of
thesc bijour d'acier are ornamented, have screwed stems,
by which they can be securely affixed in screwed holes,
formed in the places to be decorated with them. Thege
are hardened, and the facets are cut upon them in the
same manner as they are cut upon the precious stones,
namely, by the lapidaries’ mill. .

All the various indispensable manipulations employed i in*
the formation of these kinds of works, are too numerous to,
be described in a work of this nature; they are executed by
the aid of the file, the lathe, the chisel, and the burnisher.
The most important of all, however, is the polishing ; this
is the most difficalt part, it requires the most care, and
chiefly augments the price of those objects whose polish is
the most. perfect.

Before they had found out a mechanical means of po-
lishing, with great celerity, these small picces of steel,
they commenced by preparing them upon a mill or lap;
here they removed the coarser file marks; they then
smoothened them with other appropriate mills, such as
those formed of wood, lead, zinc, or tin, and with emery
still finer and finer ; and, finally, they finished them upon
mills of the same matcrials, upon which were applied the
charcoal of the fir-tree, colcothar or crocus (rouge
d’ Angleterre), or the putty of tin, and thus they at length
obtained a fine polish, but the work was exceedingly tedlous,
and of course expensive.

The process employed in po]ishin(r needles, has also been
ingeniously applied in this species of manufactune. M. M.
Toussaint, the father and son, of Rancourt, in the depart-
ment of Ardennes, took out a brevet for this invention,
which is now expired. It appears that they were the first
of our manufacturers who made this useful application,
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and which has given a gre'at superiority to our bijouterie
d’acter. The following is the process :

They placed a certain quantity of these small works in
a hollow cylinder, mounted upon axes, and turned either
by the power of a water-wheel, a horse, or a steam-engine ;
they likewise enclosed with them, emery, sand, brick, glass,
the oxides of iron, &c., ground in water, and reduced to
the consistence of a soft paste. Each piece became thus
polished on all sides, by the rotatory movement of this cy-
linder ; but, in order to produce a fine polish, the motion
should be slow, and continued without intermission for at

‘least twenty-four hours. This first operation being ter-

,minated, they then carefully washed all the pieces clean,
and turned them in another cylinder, in the dry state, for
twenty-faur hours longer, in contact either with crocus,
putty of tin, or the black oxide of iron. They thus ob-
tained a very brilliant polish.

The same machine might be made to tarn a considerable
quantity of these hollow cylinders, so that the works need
never stand still.

When we would impress upon these bijjour d’acier, by
means of dies, in the fly-press, workmanship, more or less
costly, it is of great importance that the steel should be
rendered as soft as possible, in order that it may receive a
perfect impression. M. Jacob Perkins has invented an
exceedingly ingenious process for decarbonating cast-steel,
and by which it is considerably softened ; and, after receiv-
ing the impression of the dies, it is finally to be case-
hardened.

To effect the decarbonization, he encloses the steel in a
cast-iron box, the sides of which are three quarters of an
inch in thickness, and whose cover shuts as closely as
possible, and is, besides, well luted. The steel lies upon a

" bed of iron filings, at least half an inch thick, and is
besides entirely surrounded with them, This box is placed
on a forge fire, and made to receive a high red heat for
four hours ; it is then left to cool very slowly in the fire. 1t
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is of nnpontance to prevent the air from entering the fire-
place, in order to do which, the fire is covered wnth a layer
of charcoal dust, six or seven inches thick, and which also
extinguishes the fire.

To recarbonize the steel, M. Perkins employs' animal
charcoal, made by burning leather, and reducing it after-
wards to powder. In cementing the steel, he places it in
a box, similar to that above described, and surrounds it, for
the thickness of an inch with this powder. He then places
the box in a furnace, similar to that emploved in the fusion
of brass, and gives it a light red heat ;*it here remains from
three to five hours, accosding to the greater or lesser thick™
ness of the steel; after which it is instantly quenched ip
water to harden it.

The best cast-steel is generally preferred for these kinds *
of works. L.

Remarks by the liditor.—We have seen small articles
of cabinet work; and also ladies’ work boxes, &c., orna-
mented with mountings of polished steel at their corners,
their edges, and other parts of them, and which are sold
as being of French manufacture. Now, as these articles
are afforded at low prices, so it is evident that the French
must be possessed of means for producing this polish upon
steel in a quicker and less expensive manner than we are
accustomed to employ. The steel mountings above alluded
to, were in the form of clips for the corners, borders for the
edges, plates or escutcheons, &c. &c., and were formed of
thin flattened steel, possessing a beautiful polish; they
were affixed by means of diamond-cut steel studs, the stems
of which werc pointed, for the purpose of being driven into
the wood. Now, we suppose that the French workmen
have availed themselves of a process which has been for
some time successfully employed by the Geneva watcli-
makers, in finishing the flat surfaces of the steel parls
constituting their works, nawely, after previously smoothen-
ing them, by giinding them upon the surfaces of flat laps
or mills, either formed of pewter, or of a mixture of lead
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hardened by tin, with emety and water applied in the
manner we have before described ; they polished them upon
similar laps formed of zinc, and coated with crocus, em-~
bedded into their surfaces by means of a burnisher of agate
or blood-stone. We also think it likely that they may have
availed themselves of the mode of polishing steel, employed
by the cutlers, and particularly in finishing the rounded
parts of the edges, viz. by employing wheels formed of
wood, and having their cylindrical edges rounded periphe-
ries, or flut sides covered with soft buffola or buck-skin
leather glued upon them. These leather surfaces, after
‘Deing turned smooth, have crocus, in the state of a fine
dry powder applied to them from time to time, whilst the
articles to be polished are held in contact with the rims or
faces of thg wheels, the lutter being also caused to revolve
at a moderate speed only, as too rapid revolutions would be
prejudicial to their proper effect, and nught soften the
steel, by heating it. We have no doubt that either of
these methods may be employed in giving the black lustre
or polish to articles in bijouterie d'acier, with a beneficial
result, and it highly behoves us to employ every possible
means of recovering that preference, which our ‘fine steel
works have enjoyed for so many years past over those of,
other countrics.

With regard to the mode of polishing steel, said to be
employed by the needle-makers, it may possibly answer
for those works wherce sharpness or dehicacy of finish are of
no importance to be preserved, asit nwust undoubtedly have
the effect of blunting or rounding all the projecting parts ;
and although so many different materials are mentioned, as
being to be enclosed with the articles to be polished, within
the revolving cylinders, yet it appears to us that it is not
intended that they should all be used at once! On the
contrary, we suspect, that in the specification of the brevet,
those different substances were enumerated, in order that
any of them might be separately vmployed to produce the
abrading effect ; but that in the abridgment of it, they were
all confounded together. R
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LXII.—On making solid and hollow Screws, for Vices,
Presses, Waggon-jacks, &c. By the Eprror.

WE think it desirable, in addition to what we have given
in the articles on screw-making, contained in our present
number, to afford our readers a description of the singular
methods employed by the standing vice-makers, and which
we believe are peculiar to them, as we have not seen them
practised by any other workmen.

Our knowledge is derived fiom witnessing the practices
of a branch of the family of the Wright’s, scttled at Bir-
mingham many ycarsesince; the original seat of their
business being at Dudley, in Worcestershire, where thair
name has long been celebiated for the superior cxcellence,
of their articles. .

The solid screws are made of the very best scrap iron,
and which, of course, is of a high price, as nothing but an
excellent quality of iron could possibly endure the severity
itis subjected o, in bringing up the square threads of the
screws in the manuer we shall presently describe.

The ixon cylinder for the screw being carcfully forged,
it is firmly held upright between the chaps of a stout screw
clamp, affixed into a wooden post, sccured in the carth,
and the square hardened steel block, which contains the
serewed hole, to form the threads of the screw, is held in a
square hole, made in the central part of a stout iron lever,
fifteen feet in length, and where it 1s firmly secured by
binding-screws.  The iron cylinder to form the screw is
rather less in diameter than the tops of the threads of the
screw, so that the threads are partly indented, and partly
squeezed up by the action of the hollow screw in the block
upon the iron, it having no cutting action. The lever is
actuated by one or more persous at each end of it, according
to the size of the screw, and who alternately advance and
recede by degrees, in their progress of foiming the screw ;
frequently also applying oil to the top of the hollow screw
as they proceed, to ease the labour in some degree, which

“VoL. 1. u
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however is very considerable, as we may well believe. In
consequence of the great condensation of the iron, eftected
by this process, these vice and other screws acquire that
hardness and great durability which they are well known
to possess.

We are not acquainted with the means by which the
vice-makers ongmally formed the hollow screws in their
steel' blocks ; but there can now be no difficulty of effecting
that operation.

The threads being thus produced around the solid screws,
in order to form the hollow screws, or boxes, as they are
termed, the following methods are’employed :—A rod of
irbn is carefully forged, so as to fit and fill up the groove
between the threads, but rather broader, so as to extend a
little above their tops, when coiled around the screw. This
coil 1s then enclosed within a wrought-iron cylindrical case,
formed of a plate of iron turned up around the coil, till the
edges of it meet. A flat web or wing of iron is then placed
along the joint, and another upon the opposite side of the
box, and both are then secured in their places by hoops or
bands of iron driven tight over them. These wcbs are
intended to prevent the box from turning round m the
cheeks of the vice, or in the holes made to receive it, i
the frames of the presses, &e., for which they are intended.
And, in the case of making a vice-box, a knob of iron 1s
also fitted into one of the ends of it, and an iron ring,
larger than the box, affixed npon it. All being thus ad-
justed, in order to unite and combine the whole together
firmly, the process of brazing or soldering is resorted to as
follows :—

Slips of old brass are laid along the inside of the box,
and others are also placed on its outside, and the whole is
carefully enclosed within a casing of plastic clay, which is
wrapped around it, avoiding however to touch the parts
which are to be soldered together; a small hole is also
formed through the clay, at the open end of the box; but
all the other parts are accurately closed up. This encasing
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of clay is then dried a little, by placing it in the vicinity
of the forge fire, and, finally, it is laid in the fire itself,
which is urged by blowing, until the fumes of the zinc in
the melted brass are seen to escape through the hole in the
clay, which is left as above mentioned, and intended for
this purpose; the mass ought also to be occasionally turned
whilst lying in the fire, in order to heat it uniformly. When
the fumes of the zinc appear, the box is to be removed from
the fire and laid upon the carth, where it is to be kept con-
tinually rolling backwards and forwards for some time, in
order to diffluse the melted brass uniformly among the
parts to be united by its means; it is then left to become
cold, when the crust of clay is to be broken off, and the
iron hoops removed. The box is now ready to have the
screw fitted into it, and which is effected by placing it in a
vice, and working the screw backwards and forwards in it,
by means of a lever, placed in the hole formed in its head,
and at the same time applying sand and water, to assist it
by grinding, to make its way through the threads in the
box, but which sand must afterwards be carefully washed
out again.

We do not know whether or not borax is used in this
soldering process ; at any rate, it would conduce to its
efficacy.

We may add that locksmiths use a similar process for
soldering the boxes of wards in locks; sometimes, however,
wrapping a sheet of thick paper around them to prevent
the clay from entering them.

It is evident that a box, or hollow screw for the large
screw, the construction of which forms an article in our
present number, might be made in the above manner. We
also think that a hollow screw might be cast around the
screw, in brass or gun-metal, by surrounding it with @
proper casing, and having previously coated the screw with
pipe clay, to prevent the mielted brass from coniing into
contact with it.

u?2
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LXUIL—On making Springs of hammered Iron. By the
iptTok.

Tue Editor was lately shown an improved lock, made by
an ingenious frame-smith, from Nottingham, and in which
were a number of tumblers, actuated by means of springs.
On the editor objecting to the employment of so many
springs, lest some of them might fail, he said that could
hardly happen, for they were made of kammered hoop-iron,
which endured nwuch longer than hardened and tempered
steel springs ! '

We state the fact as it occurred. * It was new to us, but
may be commonly employed in Nottingham, where so much
¢xcellent work is done, in making the stocking-frames,
bobbin-net lace machines, &c. &c., and we have no doubt
that the very slender iron rods or plates, which aic em-
ployed so largely in the latter machmes, are also stiffeved,
and greatly improved by hammer-hardening them.

The hoop-iron is now greatly used for many other pur-
poses than that for which it was originally intended, on
account of its superior quality ; and it no doubt forms an
excellent material for the use of the frame-smith.

We communicate this fact, in the hope of rendering it
available in other branches of business, as it is only from
the judicious combination of the various methods employed
in different manufactures, that any real nnprovements can
now be expected to arise.

LX1V.—On an improved mode of making Screw Tools,
Jor cutting hollow screws flying in the lathe. By the
lute Mr. ANvrEW FrLINT, Engineer.

WITH FIGURES.
Mr. FLinT was rewarded, many years since, by the

Society for the Encouragement of” Arts, Manufactures, and
Commerce, for two difterently constructed expanding band-
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wheels or riggers, of his i.nvention, and which well deserve
to be brought into general use at the present time. He was
also the patentee of a rotatory steam-engine, and indeed
was an excellent mechanic.

aving found that the tools for cutting hollow screws in
the lathe, or flying, as it s termed, had the ill effect of
lesseniag the depth of the threads, owing to the improper
manner in which the tools are usually made, by holding
them sidewavs against a catting-screw, actuated by the
lathe, in the same manner as is used in forming the ends
of the tools for cutting solid screws flving, and whereby
their teeth are crossed, or inclined in the wrong direction
for cutting hollow screws, and thus, as above mentioned,
they lessened the depth of the screws cut by them.  Now,
in order to avoud this evil, he partly encloseds the piece of
steel intended to form the screw-tool, within a thick plate
of won, bent over the back of it, and bringing its edges
cven with thesintended edge of the serew-tool, he filed the
whole into a portion of a cylinder, capable of being re-
cerved within the dies of a screw-stock, and of being acted
upon by them, so as to cut the teeth on the edge of the
tool, in a fit and proper manner to act as a screw-tool, in
cutting hollow screws in the lathe flying.

In plate V. fig. 19 represents a top view of pait of sucha
screw-tool ; and fig. 20, an end view of it.  Fig. 21 shows
the tool as partly surrounded by 1ts iron casing, and as
having been acied upon by the screw dies, as above
mentioned ; the dotted circles surrounding 1t may either
represent the depth of the threads of the screw, or that of
the hollow screw to be cut by the tool in the lathe, after
being, of course, divested of its iron back, and bardened ;
and when it is to be held upon the lathe rest, in exactly a
similar position with respect to the hollow cylinder to that
here shown.

It is evident that such a screw-tool will turn or cut a
hollow serew i the lathe, as deep as the threads of the
onginal screw which formed the dics. But should its edge
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not be thought sharp enough, that may be remedied by
hollowing it a little upon its face, in the well known manner
of making hook-tools, &c. It is however evident, that its
edge forms a radius line with the centre of the hollow cy-
linder in which the screw is to be cut, and which is
generally thought to be the best position for cutting well,
and as is indecd the case with the improved screw-taps
made by Mr. James Jones, and as described in the present
number,

We may also remaik, that when the ordinary tools for
cutting hollow screws in the lathe flying, have been thinned,
by grinding or whetting them, they will cut deeper threads
than when of their original thickness; but then they lose
t.helr property of leddmg greatly, and which valuable pro-
perty can indeed only be possessed fully by the above im-
proved tools.

LXV.—Cun a dowmestic medicated Steam Bath, which can
be fitted up, extemporaneously, wilh materials to be
found in almost every fhouse. By Joux, Isaac
Hawxkins, Lingineer.

Humpstead Road,
DEAR SIR, April 10, 1830.

From the numerous well authenticated accounts which
have reached me from time to time, during several years
past, of the very great efficacy of Mr. C. Whitlaw’s patent
medicated vapour bath, and from my ewn serious consi-
deration of the subject, I have given full credence to the
importance of administering the medicinal virtues of herbs
to the human body by means of steam; and I long since
intended to avail myself of the advantage of uwsing steam
ag a vehicle for medicine, in case [ should ever be afflicted
with any disease, for which that might be a desirable
remedy.

But it has so happened, that when I have been taken
ill, I have sometites vot thought of the steam bath s and
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at other times, when [ havt thought of 1t, the trouble and
expense of procuring it, have induced me to postpone my
intention, and once more try to obtain relief by loading and
offending the stomach with nauseous compositions from the
apothecary. I say trouble and expense, because living as
I do four or five miles from any of Mr. Whitlaw’s steam
bath stations, I must either go to one of them, and return
in a coach, at a cost of eight or ten shillings, and pay seven
shillings for the bath, and a pot of coffee, with its accom-
paniments, and, of course, a trifle to the waiter; or, at a
still greater expense, I must send,to Mr. Whitlaw for a
bath, and a person well skilled in the management of it,
and thus have all the paraphernalia of a regular steam
boiler, with its furnace, safety-valve, vacuum-valve, pipes,
cocks, &c., and also a tent, brought into my bed-room, at
a time perhaps when a state of quiet might be much more
agreeable, and at all events, some hours after the bath
would be judged necessary.

Thus, then, I must pay as much for one dose, as for a
week or two of a regular supply of potions, powders, and
pills from the apothecury ; of whow, 1 never yet heard it
asserted), that he delighted in selling articles remarkable for
their cheapness !

In mentioning trouble and expense, however, I am only
stating what were my considerations previously to having
expericnced the benefits of the medicated steam bath ; but
having now had that experience, T hold the trouble and
expense as of no account, compared with the immense ad-
vantages attending its application.

These advantages may be m some degree appreciated,
when the mode of operation is duly considered, in relation
to the practice of forcing medicine into the stomach, there
to await the slow process of separation and digestion before
it can come into action. The stomach has but a few inclies
of internal surface, upon which the medicine can at first
act, and a considerable portion of time must elapsce before
the pecubiar vintnes of the medicine can be separated from
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the chaotic mass with which' it is there commixed, and
befere its healing qualitics can be conveyed into the circu-
lation, and until that takes place, little or no benefit is to
be derived from it.

On the other hand, the aromatic parts of the herb being
earried, in an indefinitely divided state, to every minute
pore ¢f the whole surface of the skin, and at the same mo-
ment into the inmost recesses of the lungs, as well as a
portion also finding its way into the stomach, by mixing
with the saliva ; the wholc body may be better impregnated
with the medicine in a few minutes, than by the cir-
cuitous rout of the stomach alone,,could be performed in
many hours, or even days.

. But to leave opinion and rcasoning, and come to plain
fact, I haue now to state, that in the last winter, my
eyes became so exceedingly inflamed, through using them
too much in reading and writing, and from having taken a
severe cold, that T concluded 1 must bamish all my books
and papers, and submit to some wecks of medical treatment.

I went to bed carly in the evening, and there sct about
to consider what course to pursue.  Mr. Whitlaw’s medi-
cated steam bath occurred to my mind ; [ feita strong
desire to expencnce iis cficets, and had a perfect confidence
of relief in my case, but how to obtain it was the question?
It was clearly too late that evening, and probably it would
be the afternoon of the next day before it could be sent for
and arrive, and I was too unwell to go wmyself to Mr.
Whitlaw’s. The painof my eyes made me forcbode a rest-
less night, and I thercfore wished to have the bath that
night. A thought Inckily struck me, how I might have it
prepared immnicdiately.

I ordered the servant to go into the kitchen, and fetch
two large covered saucepans, two small tea trays, a high
stool, a low stool, a two-leaved clothes-horse, and a large
wooden spoon.  These articles were scon forthcoming, ex-
cept the spoon, instead of whic' a pudding beater was
brought. I procurcd also a pair of Led sheets.
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The two saucepans were half filled with water, and put
upon a brisk fire in the bed-room.

Upon refering to Culpepper’s Herbal, for the herbs
most adapted to cure diseases of the eyes, I selected from
his list eye-bright, balm, pennyroyal, rosemary, and savory,
all which I happened to have in the house, and 1 put about
a pennyworth of each into the two saucepans.

While the water was heating, I placed the clothes-horse
upright on the floor, with the two leaves opened about a
vard wide, in front; onc of the sheets was then hung over
the two leaves, and reached down to the floor. The other
sheet was put on the top, and hung down to the floor be”
fore the opening, and thus formed a kind of door to this
little triangular tent, thus simply coustructed. The high
stool was placed at the Lack, and the low one gt the front '
part within the tent, and onc of the trays on the floor, be-
tween the two stools ; the other tray was laid on the floor,
outside the tent-door.

So soon as the water, or tather herb-tea, in the saucepans
boiled, I stiipped and entered the tent, sitting on the high
stool, and placing my feet upon the lower one.  One of the
saucepans was then put into the tent, upon the tray be-
tween the stools, and the door was closed to keep out the
air.

1 lifted the cover of the saucepan, gradually, to let the
steamn arise, just as fast as was agieeable. In a few seconds
1 could bear the cover quite off, and was comfortably en-
veloped in the vapour, which soon condensed all over the
surface of my body, producing a very pleasant effect.
But the sensation of the aroma on the lungs was peculiarly
comfortable.

In about & minute or two the steamn ceased to arise as
copiously as [ wished, and I had rccourse to the stirrer,
with which I agitated the decoction, and again the tent
was filled with vapour. T continued thus stirring for two
or three minutes, and then placed the saucepan upon the
tray outside the fent; iustantlyv on my doing thix, wy
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assistant put the other saucepan into the tent, in a boiling
state ; the door of the tent in both cases being lifted no
higher than was barely necessary to pass the saucepans out
and in. The exchange occupied but a few seconds of
time, and I did not feel the cold air enter the tent.

. From the second saucepan, a copious supply of vapour
was obtained in the same manner for about five minutes
more, at the end of which time the first saucepan, which
had been put on the fire again, was once more boiling hot,
and then a second exchange took place, and afterwards a
third ; each saucepan having thus been made to boil twice,
‘had afforded an abundance of medicated steam for about
twenty minutes.

After well wipmg mysclf, I went to bed again, where my
scnsations, were very pleasant.  The inflammation of the
eyes was much reduced ; but an cruption on the fuce, hands,
&c., which had begun to appear on the morniug of that
day, was increased tuxfold i the bath, both in the number
of pustules, as well as in thew size; the pam of the erup-
tion, however, was very much lessened, and I enjoved an
exceedingly comfortable night, mstead of the mls(,rablc one
which I bad anticipated.

The next night 1 took a second bath ; the pustules of the
eruption were, in this bath, reduced to half their previous
size, and the imflammation of the ¢yes was ucarly removed.

On the third mght I took a third bath, by which the
inflammation of the eyes was entirely removed, and the
eruption completely levelled ; leaving only liver-coloured
spots where the eruption had been, and which spots all
disappeared in two or three days. 1 weunt out of the bath
and into bed, as in the former cascs, where all my sensa-
tions were indescribably delightful, and I pronounced
myself quite well ; and this great effect was produced in
‘forty-eight hours, by the use of three baths only.

On the fourth day I went into the city upon business, and
felt remarkably vigotous, indeed much more so than I had
expericneed for some mouths previously 5 amd ou the fifth
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’
day I had the rashness to read and write for ten hours, yet
without inconvenience. I had scarcely been able to use my
eyes in that way, for three hours in any day, for a consi-
derable time before this.

Upon the eighth day, I felt that the whole of the hu-
mours which had caused the disease, had not been expelled,
although 1 had taken the precaution of keeping the body
well open by proper medicines. I therefore on that night
took a fourth bath, with a most beneficial effect; and on
the ninth night a fifth bath, which restored me to complete
health, and to a degree of strength and activity far greater
than I had experienced fo two or three years before.

Having lately resided much on the continent, where
bathing is more used than in Kugland, I frequently took a
warm water bath, but always felt a degree of languor for
some hours afterwards.  On the contrary, inevery case of
my five medicated stean baths, I have experienced an in-
crease of vigour, ,not merely transient but durable. [ am
convinced that the warm wate: bath is in its nature ener-
vating, while the stcam bath, on the contrary, is in its
nature invigorating.

In my great anxiety to make this statement public, and
to show that the medicated steam bath is now in every per-
son’s power to use at all times, I am not in the least degree
dispoxed to take away either from the merit or the business
of Mr. Whitlaw; for I think he is deserving of the utmost
encouragement for his mdefatigable perseverance in the
introduction of this most valuable mode of administering
medicines ; and I should smecerely rejoice in seeing him so
well encouraged, as to cnable him to establish and support
one of his patent medicated steam baths in every parish ;
for T am sure that the health of the public would be essen-
tially benefitted by the general use of this most poweiful,
speedy, and safe remedy.

1 am quite certain that I shall receive the thanks of nu-
merous persons, who, like me, have a knack at helping
themselves, and feel pleasore ity rather than in depending
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upon others, and who will fit up their little tents in their
bed-rooms, and send into their kitchens for saucepans, &e.
But I know human nature too well, to expect that the mul-
titude, either of 1ich or poor, will take the steam bath,
except every thing be prepared to their hands ; 1 therefore
think that this publication will 1ather do Mr. Whitlaw gocd
than harm, in a pecuniary point of view ; for cvery person
that takes a stewm bath in my way, will be eager to re-
commend the same to his fuends; among whom, many
helpsless mortals, who speud half their time in waiting to be
waited upon, will either go or send to Mr. Whitlaw, m
* preference to taking, what they ,imagwme to be trouble, in
helping themselves.

The clothes-horse, when folded together, measured about
four and p half fect high, and two and a half fect wide. It
nced not be larger, except for very tall persons.

Tlie sitting stool was cighteen inches high, T did not wish
it more or less. .

The footstool, nine inches high, kept the feet above the
level of the saucepan-brim, and, consequently, the steam
was able to spread under them. [t would be better to have
a perforated footstool, and let 1t stand partly over the
saucepan.

The saucepans measured six quarts cach, and were
about half full. They were of a very conveuient size ; for,
if they had been largar, the exchange could not have been
made so quickly, and if much sialler, they would scarcely
have afforded sufficient steam.

In addition to the five baths above mentioned, [ steamed
my cyes three o1 four times a day, for the first three days,
with the vapour of eye-bright decoction, of which 1 put
about a pint in a boiling state ito a small vessel, and held
the eyes over thestecan; and 1 chose this herb, in conse-
quence of the very high encomiums passcd on it by Cul-
pepper, who says, in his Herbal, “if it were but as much
used, as it is neglected, it would half spoil the speetacle-
makars” trade. T ued the other heibs alse, hecause they
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are recommended for inflammation of the'eyes, and I knew
that they would not injure the lungs.

Although the steam bath is so highly beneficial, it must
not be used at random ; nor without due preparation, by
evacuating the body, both by stool and urine; for which
purpose the usual medicines ought to be taken for a day or
two previous to using the bath. For should the steam be
used when the bowels or bladder are full, the impurities,
not finding vent into those natural receptacles, might
be forced into the circulation, and thus do irreparable
mischief. .

The herbs, too, must be selected with a thorough know-"
ledge of their respective qualities ; medicines that would,
agree well with the stomach, might be highly prejudicial
to the lungs.  Any medicine, for instance, that by the heat
of stecam gives out a poisonous vapour, must be highly in-
juriows when inhaled by the lungs, although possibly harm-
less when takensinto the stomach, as the vapour might
there be absorbed’ and ncutralized by the aliments, or by
the gastric juice.

I should, as a genceral rule, say, that except in cases
where great medical skill and experience might prescribe
poisonous vegetables, the medicines ought to be taken from
the common pot and tea herbs, such as thyme, sage, mar-
joram, hyssop, horehound, ground ivy, and the five before
mentioned ones, all of which tend to allay inflammation.
And I would recommend the medicated steam bath in all
cases of an inflammatory nature, or bordering upon inflam-
mation, whether local or general. [ am quite satisfied that
a common recent catarrh would yiceld to one oi two haths,
except when accompanied with some other disorder.

Perhaps, in making these remarks medical gentlemen
may deem me an intruder on their povince ; to whom I
would observe, that it 1s not a department quite new to
me ; since, when [ was a young wman, now thirty years
ago, 1 studied the healing art in that excellent scheol of
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medicine the university of Pennsylvania; and might have
taken a diploma, authorising me to attach M.D. to my
name, had not my passion for mechanics led me from that
pursuit to revel among machinery ; and particularly to di-
rect and apply the powers of that master-piece of human
ingenuity the steam-engine ; the invention of which, highly
as [ prize it, from more than a quarter of a century’s inti-

" mate acquaintance with it, I place far below the invention

of the steam-bath, in real value {0 mankind ; and consider
the name of Whitlaw as deserving to take precedence even
over those of Watt, Trevethick, and Perkins ; for although
he is not the original inventor ofthe stcam-bath, any more
than they were of the steam-engine ; yet he has the high
merit of beirg the introducer of the medicated vapour bath,
n a convenient form, into civilized society.

In his work, entitled ¢ Whitlaw’s New Medical Dis-
coveries,” vol. 1., London, 1829, pp. 86 and 87, he ac-
knowledges having both seen and felt the medicated steam
bath in operation among the Indians of North America ;
and he thus describes the mode adopted by those simple
children of Nature. ¢ In the various species. of inflam-
mation, the Indians always resort to the vapour bath, con-
structed upon a principle peculiar to themselves; it is after
the following manner. A few heated stones, in the first
instance, are heaped together, round which something si-
milar to a soldier’s tent 1s crected. The person or persons
to reccive the bath are seated round the stones, upon which
are thrown herbs, and water is sprinkled with the hand.
I tried one of them, and must say that the heat and vapour
arising from the stones were suflocating in the extreme.
The discipline was severe, but the beneficial effects I de-
rived from excessive perspiration, when afflicted with an
habitual tendency to a flow of blood to the head, proved
the propricty of inhaling gases by the lungs, in order to
relieve and effectually cure disorders in general.”

I have extended this paper to a greater length than I



On a domestic medicated Nteam Bath. 303
[

had originally intended ; but the importance of the sub-
ject will, T hope, plead my excuse.
' I remain, dear S,
Yours, obediently,
ToT. Givr, L. Jonx Isaac Hawkins.,

P.S.  After writing the above, the situation of persons
having no attendants to wait upon them occurred to my
mind, and I wished to put it in their power also to take this
bath.

As each of the saucepans had about three quarts of |
water in them, and were heated twice, so the steam for one
bath was obtained from three gallons of water; it wase
therefore evident, that one vessel holding three gallons of
water would produce the requisite quantity of vapour, from
being heated only once; and the trouble of exchanging
saucepans might then be dispensed with, and thus the bath
be taken by a smyle person, without any attendance.

Not having a three gallon vessel at hand, to put the
scheme to the test of experience, 1 took a two gallon boiler,
and when fhat was in a boiling state, 1 covered it, and put
it into the tent. I then immediately stripped and entered
it. After the cover was removed, the steam arose ubun-
dantly for about five minutes, without stirring the liquor ;
and afterwards for ten minutes more with stirring it.
Then I put my hand out of the tent, and took the heater
of an Italian iron out of the fire in a red hot state, and
quenched it in the decoction ; and which, with the aid of
stirring, aftorded vapour for three minutes longer. A se-
cond red hot iron prolonged the time for another period of
thrce minutes, and thus an excellent bath of twenty-cone
minutes’ continuance was obtained from two gallons of the
decoction, without cxchange of vessels, or without any at-,
tendance.

A three gallon vessel is, however, to be preferred, as the
risk and trouble of taking the red hot irons into the tent
would then be avoided, as also the evolution of a small
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portion of hydrogen gas, arising from the decomposition of
the water in contact with the red hot iron.

After removing the cover, I placed a grating of wood
upon the boiler, consisting of two picces, each about an
inch square, and five or six inches longer than the diameter
of the boiler; these were held together at two inches dis-
tance from each other, by two other shorter pieces, nailed
across them. Whilst the steam was strong, I put my feet
alternately on the grating and on the footstool ; but after
a little stirring, the feet could remain on the grating, the

temperature being then lowered.

LXVL—On the great utility of the Camera lucida t»
Trauellers. By Captain Basin Han, RO\

W have lately seen forty etchings by Lizars, from sketches
made by Captain Hall, with the camera lucida, in North
Amcrica, during the years 1827 and 1828, aud which afford
a convincing proof of the extraordinary powers of this ex-
ceedingly portable instrument.

We believe that we cannot give our readers a better idea
of the estimation it was held in by Captain Hall, than by
transcribing his own words.

“ The following etchings have been selected from a series
of sketches made with the camera lucida, in Ameciica,
during the years 1827 and 1828, and the utmost pains
have been taken to adhiere to the origmal drawings. No
reduction, enlargement, or embellishment, has been allowed
in any mstance; but the very lines traced on the spot,
have been transferied to the plates, in order to prescrve, as
tar as possible, the characier of truth which the mechanical
accuracy of the camera lucida communicates to its work,

.even in hands but little famihar with the management of

the pencil.

“ This valuable instrument ought to be more generally
used by tiavellers than it nowis ; for it enables a person of
ordinary diligence to make correct outlines of many foreigu



Ou the utcllty of the C amem Lucida. 305

scencs to which hc might not have ‘leisure, or adequate
skill, to do justice in the common way.

“ It should be recollected, that in most cases, it is not
striking or beautiful views that we require, but merely cor-
rect representations as far as form is concerned, of those
familiar objects which strike the eye of a traveller every
where in his path as characteristic of the country he is
visiting. -

“ If his sketches be farther relieved by lights and sha-
dows, another step is made towards the attainment of this
purposc; for even a very few such touches, if strictly true
to nature, often serve {o place new scenes more distinctfy
before us, than the most claborate or the most graphic ver-
bal description can ever hope to accomplish.

““ This instrument brings both these requisites within our
reach ; for although it be gencrally used for outlines alone,
there scems no reason why the shading should not be as
correctly delincated as the bounding lines of the trees,
houses, water, or even the hving figures, which are brought
within the field of view.

Al‘tlbt5 accustomed to draw n the common way, are
sometimes teased with the rigid accuracy, and the confined
limits, to which the camera lucida subjects them; while
persons altogether ignorant of the subject, arc disappointed
to find, that for the first day or two, they advance but
little.  Both parties complain, and not without some rea-
son, that they cannot see the pencil distinctly, or that they
lose sight of the object they are drawing just when they
wish most to sce it ; and also, that the appaient motion in
the image, caused by the slightest change of motion in the
eye, perpetually throws them out.  But they may rest as-
sured, that a little perseverance, will put all these diffi-
culties to flight; after which, the wonderful economy of
time and trouble will far more than overpay the short la-
bour of instruction.

“ It adds greatly to the advantageous and agreeable use
of the camera lucida, to have a portable table as part of

YOoL. L X .
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the appurates. Vor this purpose, Mr. Dollond, instrument
maker, in 8t. Panls Church-yard, London, has recently
devised a small brass frame, which folds up when not in
use, so compactly, as to stow away within the legs of a
stand, not larger than a walking-stick.  This, together
with a camp-steol, of the same slight deseription, renders
the draughtsman quite mdependent of further assistance,
especially il his instrument be furnished with the double
movements, and other centrnivances, recently adopted by
Mr. Dollond.  With his sketch-book in one pocket, the
canera lucida in the other, and the sticks above mentioned
in his hand, the amateur may rove _where he pleases, pos-
sessed of a magical seeret, for recording the features of
Nature with ease and fidelity, however complex they may
‘be ; while he is happily exempted from the triple misery of
perspective, proportion, and form, all responsibility respect-
ing these being thus taken oft’ hus hands.

“ In short, if Dr. Wollaston, by this invention, have not
actually discovered ““a royal road to drawing,” he has at
least sncceeded 1n Macadamising the wav already known.”

Leinburgh, Juby 2, 1920,

LXVIL—On the Graphic Telescope, invented by Mr.
Cornerius Varvrey; Mechanical Draughtsman, Cla-
rendon-square, Somers-lown.

Ir would not Le fair to omit the present opportunity of
justly praising the camera Jucida, in also putting in a claim
m favour of this other excellent drawing-instrument; but
which is nut, however, by any means so well known as it
deserves to be. Lt may, perhaps, ailord onr readers some
idea of its wonderful powers in assisting correct delineation,
when we inform them that it was employed by Mr. Tlorner
in tracing his extraordmary and successful panorama of
London, and many miles around, from the lofty situation
now occupied by the cross above the dome of St. Paul’s;
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and which panorafna is not exhibiting in the Colosseum
in the Regent’s Park.

Mr. Varley had furnished Mr. Horner with several of his
graphic telescopes; but the fact of one of them at least
being actually employed in delineating the panorama of
London, was evinced by an accident which befel it ; when,
in consequence of a high wind, the cabin erected by Mr.
Horner was so greatly shook, that the graphic telescope
fell out of it; and was so much injured, that it was sent
to Mr. Dollond’s to be repaired.

It is well known that the camera Jucida acts upon the
refracting principle ; the graphic telescope, on the contrary,
acts by reflection ; and, on making comparative trials with
the two instruments some years since, the Editor thought
the preference was due to the graphic telescopg, in point of
facility in using it. Howcver, they are both highly valuable
instruments ; and the graphic telescope possesses, besides,
the property of being capable of being used as an ordinary
telescope.

Mr. Varley, following the example of Dr. Wollaston,
secured the benefits to be derived from the sale of his gra-
phic telescope, by patenting it ; but both the patents are
now expired, and the two instruments of course can be
made by every optician possessed of the requisite skill.
And, indeed, since the expiration of his patent, Mr. Varley
has exerted himself in extending the means of manufac-
turing his grapbic telescopes with greater dispatch, in order
to continue to derive that benefit from his invention which
he is so well entitled to.

We hope soon to see both these valuable instruments
more frequently employed than they have hitherto been.

————— ]
LXVIIL—On a Portuble Filtre. By Mr. ). 1. Haw?
KINS, Lngineer.

Mr. HawkiNs has, for many years, been accustomed to
the manufacture of filtres, both for purifying water, and the
X 2o
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Syrup in sugar rcﬁnn‘)g, by that' .»:uperiof mode adopted by
the late Mr. Howard.  His water-filtres have long been
known, and bighly esteened ; they consist of a layer of
vegetable charcoal, in powder, of a proper deeree cf coarse-
ness, namely, about that of the grains of fine gunpowder,
interspersed between two earthen plates, pierced full of
holer, by micans of needies, before the plates are haked,
and which pldes are also mounted in vessels formed of
carthenware, so that they cannot be acted upon by the
water; and the Editor ean testify to their great utility from
his own experience. «Aund, indeed, there can be no better
medinm than charcoal emploved for this purpose, both on
agcount of its areat porority, and its indestruetibility by the
passage of the water throngh it. These filtering vessels,
however, arg not portable ones.

Mr. Hawkins'’s portable filtre consists of a small conical
bag, made of silk velvet, with the pile inwaids, and of
another bag fitted within it, formed of silk sarcenet ; the
inside of the velvet being strewed all over with freshly
burnt animal charcoal (ivory black), both bags Leing also
secured to rings, formed of wie, made from German silver
(kupfer-nickel), which is not lable to oxidation by the
action of the water upon it. 'These coniecal silk bags are
supported within another flat ring (Jikewise made of Ger-
man silver), and which has a forked metal branch rveted
10 its 1im, and capable of hiing turned half-way round, so
as either to lic upon and withmn the compass of the ring,
or to be turned mnto the contrary divection, and thus form a
support or handle to the nng.  The whole of this appa-
ratus is confained in a round flat varnished paper snuft-box,
only four inchies in diameter, and an inch in depth, so as
at all times to be conveniently carried in the pocket.

With this exceedingly poitable apparatus, Mr. Hawkins
now always has it in his power to filire any water he may
require, cither for drinking at his meals, for making tca,
&e. &ec.; and its action is suf"ciently rapid and eflectual ;
for the power of animal charcoal is well known greatly to
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exceed that of ‘vegetnble charcoal, in its anti-septic
quality.

In his former experiments ou filtering, Mr. Hawkins tried
various animal and vegetable substances to form strainers
or supports for his charcoal ; horse-hair and wool were very
soon decomposed by the action of the water; so also were
linen, cotton, and other veocfable substances ; so that he
was obliged to discontinue their use.  Silk alone he found
to resist the action of water for nine wmonths together ; and,
accordingly, he has now chosen this material to construct
his new pocket filtres.  He can carry them even whilst veet
in his box, without ‘.m)'r inconvenience whatever.

We may here remark, that Mr. George Field, now' of
Lsleworth, found a silk Banduna handkerchief to be the
hest material to form the stiainer of his excellint physeter,
or filtre of ; and for which inveution, and others, employed
by him in his bu.mwss of a superfine colour manufacturer,
he was many \mh since 1ewarded by the Society of Arts,
for the heaefit of the public - notwithstanding which, it
has since heen repeatedly wttenipfed to monepolize it by
patents  and indeed very recently a patent has been ob-
tained for this old imvention ; such is the general ignorance
respectiug the Jaw of patents.

LXIX.— Recollections of his father, the late Mr.Tnosmas
GiLL. By the Eviton.

(Concluded from Vol 17 page 366.)

However severe were the trials Mr. Gill subjected Ais
celebrated warranted sword-blades 10, such as bending
them, stiiking them flalways on a cast-iron plate, and
edgeways upon a cylinder of iton, and as described in ofir
former articics ; yct, in consequence of the suggestion of a
military gentleman, he afterwards proved them in a still
more severe manner,  This gentleman, after witnessig the
ahove mentioned feads, aberved, that i theacered e
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ployment of swords, besides being used in attacking an
enemy, they likewise served to defend the soldier himself,
who warded off the strokes of his adversary by holding his
sword blade in a perpendicular posture, either behind him,
or one side or the other, or in front, as the occasion might
require ; and that in this case, it was liable to be broken by
the strokes of his adversary’s sword, and thercfore he
wished the blades of the swords he ordered, to be also
tested in a similar manner.  Accordingly Mr. Gill, whose
object it always was, to expose his sword-blades to severer
trials in his own hands, than they were ever likely to be
exposed to in actual use, immediately constructed an ap-
paratus to hold the sword-blades in the perpendicular
position, and then caused them to be struck across by the
edge of another very heavy sword-blade, upplied with the
utmost strength of a workman, so as to endeavour to break
them. In this way, finding that several sword-blades,
which bad endured all lus former proofs, failed in this still
more severe one, he, witheut hesitation, immediately
adopted it, and subsequently exposcd all his swopd-blades
to that additional trial also.

Mr. Gill was the perfecter of those very uscful fire-arms,
the spring-bayonet pistols, or blunderbusses. Before he
improved their construction, the bayonet was actuated, on
being let loose from its first detent, by means of a spring
affixed to its shoulder, which re-acted against the barrel
of the pistol; but in case the bayonet struck agaiust any
obstacle in its way to attaiu its proper position for use, or
to extend itself in a straight line with the banel, it would
hang down powerless, in a perpendicular posture, and could
only be carricd up to its destined situation, and secuied by
the second detent, by the hand of the party holding the
weapon ; hut in this case, the only chance of the bayonet
being useful, was perhaps lost, owing to the delay occa-
sioned in its movement.

Iustead of the spring above mentioned, Mr. Gill en-
elosesl o stour watch-spring, m a neat evhindiical bos,
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afixed in the joith upon which the bayouet moved, and
which spring was properly wound up, su as to possess
strength enough to carry the bayonet up to its resting
plice, and detent it sceurcly, even though it should he leld
back during the whole of its progress from its first position.
The spring-bayonct pistol, or blundabuss, now  became a
really serviccable weape -, either for the defence of a house,
or of a Gaveilor in a chaise, &c. ; the firing of" its charge
Deing alwovs loft fo the st extreity, and m case the
bayouet fuled to repel the attack

We may also mentien a great iwprovement which M.
Call effeeted ia that wsefal strument, the snuflers. A
M. Pichheck had, maiy vewrs since, contrived a par of
sonfters, in which the snuft of a candle could be exting
guished, witer being ent off; by being pressed setween the
saufier plate, or cutfer, and another plate held m the box
of the suntfirs, 1mntcad of continug on fire after being
luosely lodged it the box as usnal, and thus producing the
wsal ofienstve well-hilown smeil occasioned thereby. This
sccoud plate was Cren to be 1aiscd by the application of the
left handy the snaidl was to b pushed into the box by the
action of the cutter-plate moveld by the tight hand, and the
plate was thua to he lowered by the lefi hand, i order to
retain the safl in the box.  Now Mr. Gill contrived to
reader this socond plate capable of being actuated solely
by the hand wlich held the suullers ; and, after suufling
the candle, and pressing the snuft between the cutter-plate,
and the second plate to extinguish it, and then aguin open-
ing the suudlers a little wider than at the first operation ;
upon closing them, the second plate rose of itself; and again
descended duiing the action of sautting the snufters, and
thus the complex novements required in using Mr. Puch-
beek’s snuflers, were entirely dispensed with , and, accords
ingly, Mr. Gill's patent self-acting and extinguishing
suufiers, immediately became a favourite article of sale,
and have now coutinued to cnjoy the preference shown to
them by the public for upwards of forty years !
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Mr. Gill was muech attached to riding on horseback,
from the exercise which it afforded him, and the benefit he
conscquently derived in the improvement of his health, and
he therefore always rode horses of considerable value. It
so happened, however, that a favourite horse had the mis-
“fortune to have a tooth, which grew to such an cxtraor-
dinary length, as totally to prevent it from chewing 1ts
food. In this predicament, it occurred to Mr. Gill, to
remove this tooth, by excision, or cutting it oft, a practice
now beginning to be introduced amongst us as a novelty.
In order to this, he caused a strong pair of cutting-nippers
to be made, with handles each a yard long, and their jaws
oply an inch and a half, and the cutters also placed on the
side, not at one end of the nippers.  With this powerful
instrument,<hc completely succeeded in cutting ol the pro-
jecting part of the tooth, although it was situated in a part
of the horse’s mouth which rendered it difficult to reach it,
and the animal was thus again enabled to chew his food
readily.

Mr. Gill also considerably improved the manufacture of
twisted gun-barrels.  Instead of forming the 1ibands
(as they arc termed in the trade), of which they are
composed, with square edges, as usual, he sloped one of
them off, or bevelled it, and the consequence of that change
in its form was, that in the act of being wound upon the
solid cylinder, to form the barrel, it assumed a new shape,
and fitted so accurately to the other sides of the coils, that
instead of leaving a gap betwecn them, as in the common
way, they were applied so closely together as not to leave
room enough even for spelter-solder to insinuate itself
between them, in an experiment which was purposely made
to determine the exact position in which they lay when
thus coiled. Upon sawing the barrel in two lengthways,
the coils were found lying in close juxta-position, and most
admirably fitted for welding together. The ribands wae
formed of different thicknesses in grooved rollers, actuated
by machmery, and ware then welded tegether at thon
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ends, the thickest being intended to form the breceh, and
the thinner ones the other parts of the barrel. These were
uniformly heated red-hot in a reverberatory furnace, and
were then wrapped or coiled around an iron cylinder, which
was also guided uniformly along, by being connected with
a long screw, the flat threads of which were of an equal
thickuness with that of the ribands; and they were pressed
into contact with the iron eylinder, by being passed under-
neath a cylindrical pressing roller.  These barrels, thus
coiled, were then ready to be welded as usual.

In order to render these twisted gun=barrels still strongey,
he coiled another layer®of ulmnds over the first layer, but
in an opposite direction to them, and thus formed, asst
were, a reticulated combination, the one layer crossing tha
other, and both thus effectually resisting the pbwer of the
gunpowder to burst them asunder, afier being properly
welded together.

LXX.—Oun the Microscope. DBy the Epirox.
. (Contened from page 210.)

The late Dr. Wollastow’s Microscopic Doublet. —We
are now able to congratulate our muicroscopic readers on
this very supetior instrument being wfforded at only une-
fourth of the price hitherto charged for it.

Mr. C. Gould, at Mr. J. Cary’s, the celebrated optician
in the Strand, has just put into our hands one of these
wstraments, in order that we might be able to prove its
powurs with the most diflicult test objects.  And, accord-
ingly, we have placed under it the long-notched, or cleft
scales of the brassica butterfly, and also those of the
podura, with a doublet of about the twentieth of an inch
compound focus, and another of about the thirtieth of an
inch focus, and never have we viewed those objects with
greater distinctness,or under more favourable circumstances’!

The facility of using this microscope, is likewise a con-
siderable 1ccommendation wits favour; as the proper



314 On the Microscope.

'

management of the light, an object of Lhe greatest import-
ance, is now readily acquired ; and its nice adjustment for
the focal distance is cffected by means of a finely threaded
screw.
- We have no doubt that this superior instrument will now
become a favorite with the microscopic part of the public,
and greatly contribute in extending the use of that mvalu-
able aid to our Lmited vision, the microsecpe.

This instrument possesses the power of exhibiting the
minute bodies with extreme distinciness; and which, as
Dr. Wollaston justly observes, in his description of it in
the Philosophical Transactions*, “is absolutely necessary
for an original examination of unknown objcets.”

Iis great portabifity is also no small recommendation in
its favour, as it is inclosed in a neat mahogany box, which
is only two inches in depth, two aud a half inches wide,
and three and a half inches long ; aud can therefore be
conveniently carried in the pecket.

Mr. C. Gowld’s mode of wounting wicroscopic vljecls,
to be viewed under highly magnifying powers.—>Nr. Gould
furnished us with sonme of the scales or feathers from the
wing of a Dbutterfly, propaly mounted for viewing under a
power of the twenticth of an inch focus, or even higher ;
and which, as it is a very convenient method, and readily
practised, we think deserving of hang made known.

The feathers being placed in the centie of a «lip of crown
glass, cne and a half inches long, and half an inch wide,
are covered with a shp of very thin tale or mica, which is
cemented at cach end upon the glass ship, by means of a
solution of gum-arabic in water, to which a little pure
acetic acid is added; and the talc 15 itsclf covered aund
defended from injury, excepting in that part of it which 1s
necessarily left open in order to view the objects, by being
covered with a picce of thin paper, the size of the glass
slip, and having a circular aperture in its centre, a ¢narter

* See also vol. V. pa.e 521, of this work, whewe o desciption of the m

sttument wijl be found
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of an inch in diameter, and which paper is also cemented
by gum-water.

There is quite sufficient space upon this covering paper
to receive in writing the name of the object inclosed, to-
gether with a number or other mark of reference to it, and
its thickness preserves the talc from being injured, although
it is not so gieat as to present any impediment to the em-
ployment of highly magnifying powers in viewing the
objects.

Mr. Williane Tully's mode of mounting transparent ob-
Jects for the microscope,—We have scen several pairs ofe
glass sliders, fitted up by Mr. Tulley in a very ncat manner ;
and indeed, at a first glance, we thought they had dell-
cately cut papers placed between them, w1th circular rings '
or borders, to keep the various minute objects distinct.
Iowever, Mr. Tulley has since informed us, that these rings
were formed upoy the swiface of the glass itself, by holding
it steadily against the end of a short piece of brass tube,
fitted into a chuck in his lathe, and supplied with finely
washed emery and water; and thus he was enabled to re-
move the p()llbh from the swrfuce of the glass, in a ringlike
shape, and by successively shifting the slip, to form swcral
such rings adjoining ro cach other.

Myr. William Tulley’s glass micromelers :—1le has con-
structed a dividing engine, with a diamond point, and with
it has formed micrometers, containing twelve thousand lines
in a single inch! These lnes are also crossed by others,
thus forming squares ; still, however, the lines are neces-
sarily so fine, as to be nearly invisible to the naked eye ;
and, therefore, in order to find them more 1cadily, Mr.
Tulley surrounds them with an opaque circular ring, pro-
duced in the manner above described.

On superior wood cuttings for microscopic objects :—X\’
scientific friend has lately afforded the Editor a hint, which,
if properly acted upon, promises to afford wood cuttings
of even supcrior thinness Lo thosc formerly produced by the
celebrated Custance, and who has hitherto had no suc-
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cessor of equal skill; in consequence )}f which, his cattings
now sell at double their original prices. A view of a good
collection of such ‘cuttings, is indeed one of the highest
treats which the microscope affords us, in the astonishing
display of the beautiful and minute reticulations produced
by a transverse scction through the sap and other vessels
of plants; but which can only be seen in perfection in
sections of extreme tenuity.

Caution against using slips of Bohemian  plate gluss
to contain transparent objecls for the microscope :—Our
«worthy friend and correspondent, Mr. T. Carpenter, has
found to his great dissatisfactioh, that objects mounted
‘octween slips of the Bohemian plate glass, in the manner
- he has practised for several years, have become greatly in-
jured by *being surrounded by minute drops of water,
cvidently produced from the decomposition of the glass.
In consequence, he has been obliged to cmploy erown glass,
which, although now not so tlat, and therefore uot to be
compared with the Bohemian plate glass m that respeet,
yet answers tolerably well, and is {ree from that inconveni-
ence of the drops of water forming themselves bttween the
glass slips. ' We know not whether the English plate glaiss
1s liable to a simlar defect; but there can be no difficulty
in having crown glass ground flat and polished ; and espe-
cially where the very thin picees can be employed 1 such
small portions as we have dicated in vol. H1L, page 195.

On Mr. Hollund’s mode of mounting transparent objects
Jor the microscope, preserved in spiriis of wine.—In our
third volame, page 196, we mentioned that the above gen-
tleman had kindly presented the Lditor with a beautiful
preparation of the intestines of a bee, secured and ce-
mented between a slip of glass and another of tale, by
aeans of white lead ground in oil, aud surrounded with proof
spirit. It is now a year and a half since Mr. Holland pre-
pared this object, and although a small portion of the
spirit has cxhaled in this long period, yet the object still
retains enouch of s pumtive heauty to justifv us
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recommending  this }superior' manuer of preparing micros-
copic objects. It is well known that in the usual way of
mounting themw, the minute blood vessels shrink up in dry-
ing, and thus lose all their distinetness ; whereas, in the
parts of this object which are still immersed in the spirit,
their original wonderful and delicate structure is still dis-
played ; and so also are their different colours, as red,
purple, yellow, &c. &c¢ ; and which reuder this object
peculiarly clegant.

Of the smlrulur movenents of t/:c blood after being taken

Jrom the body.—We have before noticed the .\lngular con-
tractile power of the flajtencd circular cakes in the blood
(commonly though improperly termed globules), by which
they adheic to each other in rows, like a heap of coin.
thrown down ; but what we have now to uoticg is, that a
minute drop of freshly diawn blood, being laid upon a slip
of glass, and covered with a thin slice of tale, it will con-
tinue to flow for several hours afterwards, and will afford a
most mteresting object under the microscope.  It, however,
requires an excellent instiument to view it; we have found
the single lens of oar Varley’s microscope, of the sixticth
of an inch focus, to answer perfectly.  Somectimes the
singlecakes alone flow forwards in the serum, and frequently
rows of the combined ones will be intermingled with them.
What this very singular propaity may be owing to, is, we
helieve, yet unascertained ; it may possibly be the curdling
action of the blood, or that paut of it termed the crassa-
mentum, in scparating from the serwm, or more fluid part
of it; at any rate it constitutes a highly interesting micro-
scopic object.

Mr. Philip Curpenter’s opaque solar microscope.—The
fine sunshiny days during the latter end of last month,
afforded Mr. P. Carpenter, of Regent-street, an carly op;
portunity this spring of exhibiting thh truly mtcu:&.tmcr in-
strument.  He has been for some time occupied in pre-
paring it, and the Editor was highly pratified in witnessing
its cffects a day or two since.

A beautiful shell was shown on a scale of at least seven
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feet in diameter, its curious-markingli being well defined.
A small peacock’s feather was exhibited on a similar large
scale, and its splendid irridiscent colours beautifully dis-
played. But the most splendid object of all was a dia-
mond curculio, exhibited in all its astonishing brilliancy,
and upon a scale of magnitude greatly exceeding any thing
the Editor had hitherto seen. .

Iis solar acromatic microscope for transparent objects,
likewise displayed its usual powers; the curious instru-
ments with which the bee collects honey, were shown on
an immense scale, and cvery part of course distinetly visible,
Mr. Thomas Carpenter had prepared this fine ohject for
Mr. Philip Carpenter. The scalés of the dace, and the
turious reticulated ones of the trunk-fish, were beautifully
shown ; the latter, in particular, being very deeply coloured,
proved tht very superior powers of this fine instrument;
as it required a very strong light to illuminate and render
the curious maikings visible.  These markings very much
resembled the cross-section of the pith of a rush, for merly
given by us, consisting of hexagons, composed of triangles,
ramifying in all directions. The compound cornea of the
eye of a libellula, also formed a beautiful object?  Neither
were living objects wanting ; the mites in cheese, the cels
in paste, and various other animalculae in water, were
beautifully displayed. In particular, the larvee of the dy-
ticus or great water-beetle, were exhibited on a grand scale,
and displayed tokens of their natural ferocity in seizing
tad-poles, &c., two of them somectimes attacking the same
tad-pole, and striving to obtain the sole possession of it ;
nay, when in want of other prey, they even frequently at-
tacked each other.

Amongst the opaque objects, coins afforded very fine
ones ; a sovereign, for instance, filled the whole circular
field of nine feet in diameter! It is, however, totally out
of our power to convey any thing like an adequate idea of
the real appearances which presented themselves in viewing

the effects of this grand and unique instrument,
(To be comtinued.,)
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LXXL—On the Cu}(ure qfl;ae Beg(mia: By the Epiton.

I is now three years since the Editor had a present made
him, in the beginning of winter, by a friend, of a single
tuber of the Begonia, with instructions to plant it, and to
keep it dry all the winter; and not to begin to water it in
the spring until it began to manifest signs of vegetation,
by throwing up shoots through the suiface of the soil. 1le
accordingly did so; and in the succeeding year, it grew
and throve apace; and, at the latter end of the year, pro-
duced its beautiful pale red flowers, with bright yellow glo-
bular tufts of apices. Still no fomale ﬂowels appeared ;»
but, nevertheless, it produced tubers at every joint; and,
on the first frosts attacking it, it fell to pieces, and thé
tubers scparated of themselves. '

He did not transplant it, but kept it dry all'the winter
in the flower-pot, in ouc of the apartmeunts of his house;
and, on the shoots appearing in the spring, he began to
water it, still without transplanting it, or even addmn‘ any
manure to the soil ; as he thought that the rotted ﬁbreq of
the last year’s roots might prove sufficient to afford nutri-
ment to tht plant, and so it turned out. It throve exceed-
ingly, flowered, and again threw off’ a crop of tubers on
the approach of winter. He again suffered it to remain
undisturbed in the pot, kept it dry all the winter, and it
has just now pushed out numerous stems and leaves through
the soil, and promises to flourish luxuriantly in the ensuing
summier. It is now two years since the Editor planted
two or three of his first crop of tubers, in the soil contained
in a garden pot, aud which soon vegetated, and produced
fine plants, even flowering and producing other tubers in
the course of the year; he managed these in a similar
manner to the first ; and he Ias now a third pot of young
plants, the produce of last year’s tubers; and which, in+
deed, from all the plants, amounted to upwards of a hun-
dred, so readily 1s this beautiful plant propagated.

tle was this year enabled to atford several of his friends
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tubers of last year’s growth, and which, at their usual
period, had thrown out small pink coloured shoots ; and,
no doubt, by following these very easy instructions, they
will be enabled to succeed in the culture of this beautiful
plant, as well as the Editor.

* Not having hitherto transplanted any of his plants ; he
has not availed himsclf of the great incrcase by the roots
or tubers, produced beneath the soil, which is the usual
mode of propagating them. Ile is not aware whether the
gardeners in the vicinity of the metropolis have also planted
the tubers produced from the stems; but it is evidently a
“rapid mode of increasing the numper of their plants.

[ e

LIST OF PATENTS FOR NEW INVENTIONS,
Which have passed the Great Seal since March 30, 1830,

To John Rawe, Junior, of Albany-street, Regent’s-park, in the
county of Middlesex, being one of the people called quakers ; and
John Boase, of the same place, gentleman; for certain improve-
ments in stcam-boilers, and a mode of quickening the draught for
furnaces connected with the same.  Dated March, 30, 1830.—To
be specified iu six months.

"To William Aikin, of Carron Vale, in that part of our United
Kingdom called iScotlnd, esquire ; for certain improvements in
keeping or preserving beer, ale, and other fermented liquors.
Dated March 13, 1830.—1Iu six months.

To Danie! Towers Shears, of Bankside, in the borough of South-
wark, in the connty of Surrey, coppersmith, ; for certain additions
to and improvements in the apparatus used in di~tilling, and also in
the process of distilling and rectifying. Dated March 31, 1830.
In two months.

To James Collier, of Newman-street, in th® parish of Saint
Marylebone, in the county of Middlesex, civil engincer; and Henry
Pinkus, of Thayer-street, Manchester-square, in the same pari‘sh,
gentleman ; for an impcoved method and apparatus, for generating
gas for illmmination.  Dated April 5, 1830.—In six months. )

To William Alltoft Summers, of Saint Georges in the Eust,'m
‘the county of Middlesex, engineer; and Nathaniel Ogle, of Mill-
brook, in the county of Hauts, esquire; for certain improvements
in the construction of steam engine and other boilers, or generators,
applicable to propelling vessels, locomotive carriagos, and other
purposes.  Dated April 13, 1830.—In six months.
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(Continued from page 318.)
WITH A PLATE.

SIR, Tottenham, May 10, 1880.
In the third volume of your Technological Repository,
page 272, is contained 4 brief statement, which I fur-
nished you with, of the devastations committed on various
species of property, by the whitc ants. Alarming as
these deppedations appear, yet they fall infinitely short of
the dangerous ravages made on the timbers of ships, &c.,
by various species of sea-worms. I herewith send you
several portions of ship timber, which has been perforated
by one particular specics, leredo navalis; you will observe
among the whole number of pieces that every part of the
interior has been excavated by these animals. I wish to
direct your attention to one of the pieces in particular, it
being part of the false kecel of a ship, The whole of the
keel was perforated throughout in a similar manner to this
piece. You will observe numerous minute openings on the
under side, which were made by the animals whilst in their
young state, in order to wogk their way into the interior;
and, as they increased in size, they enlarged or scooped out
their dwellings ; the wood which they thus scooped out,
serving them as food. They are also provided with two
singular organs, by one of which they draw through the
VOL. L Y.
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holes they made at their entrance into f‘;he timber, the sea-
water, in which they find animalcule which serve as their
nourishment ; the other organ is used Dy the animal to
convey away the waste fluid through their intestinal caual,
and which fluid carries ofl’ with it the portions of the wood,
after the animals have extracted those virtues from it
which are necessary for their sustenance.

This destructive animal is in general, when full grown,
from four to six inches in length, of a grey colour, and
about the thickness of the middle finger. It is covered
with a very thin cyliadrical and smooth shell, and has two
talcareous hemispherical jaws, flat before, and angular be-
hind. Great numbers of these worms, which are supposed
to have been introduced from India into Europe, are, as
‘before observed, found in the sides and bottoms of ships,
so much so, indeed, as often to endanger them ! It is snid
that our vessels ncver suffered from these enewmies till
within the last century, and that we imported them from
the sea about the Antilles.

In the year 1730, the inhabitants of the United Pro-
vinces were under serious alarm concerning these worms,
which had made dreadful depredations in the piles that
support the bauks of many parts of thosc coasts. One of
the persons who had the care of the Dutch coasts at that
time, observed, to his astonishment, that some of the tim-
bers were, in the course only of a few months, made so full
of holes, that they could be beaten in picces with the least
force.

The perforations, when the mud was scraped off, did not
appear much larger than to admit a pin’s head to be thrust
into them. A very thin picce of whalebone being put into
one of these, would enter straight forward for three or four
lines, and the holes then generally for some distance farther
proceeded upwards. One of the piles being split length-
wise with a hatchet or wedge, was found full of passages,
or hollow cylindrical ducts, each of which contained a
worm, enclosed in a kind of testaceous tube or covering, of



On the Mlunswpe. . 323

a white colour, whlcih it exactly filled, but in such a man-
ner as to be able to move with frecedom. This tube was
found straight or bent, according to the form of that part
of the hole where the animal was employed. The holes at
the outer suiface were very narrow, but increased in width
within, evidently as the worm iucreased in size. They were
never found to run into each other, but all to proceed sepa-
rately. [t was happily discovered, a few years afterwards.
that these creatures had totally abandoned these coasts.
Thus a contemptible worm, multiplying beyond its usual
himits, is capable of destroying the most boasted efforts of]
human industiy ! No céntrivance has yet been suggested
by human ingenuity that has heen found fully suﬂicwnt to
prevent the formidable ravages of these animals. .

When Professor Thunberg was in Japan, hd observed
the manner in which the Japanese contrived to preserve
their vessels against the 1avages of this destructive worm.
This was, simply to drag them on the strand, and burn the
sides of them as high as the water usually reached, till
they were well covered with a coat of charcoal.

The head of this creature is well prepared for the office
of boring, being coated with a strong armour, and furnished
with two sharp instruments, by means of which it scoops
out the wood. The neck is provided also with muscles of
great strength. Lt is very minute when it first issues from
the egg ; but, as before “observed, grows to the length of
near six inches.  This tribe of animals generally act gre-
gariously, and take especial care not to interfere with cach
other’s cells or habitations; exteinally, the opening is
scarce visible ; but when they have committed their depre-
dations, on tuking off a layer of the plank, the whole in-
terior exhibits a honeycomb-appearance, and is generally
entirely destroyed.  In some sense, this tribe may be said »
to co-operate at sea with the labours of the termes fatali,
or white ants, on land.  While, however, it commits enor-
mous mischicf on the labours of the <hipwright it also ef-

fectually removes those obstructions in rivers, and even in
v2 '
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many parts of the ocean itself, which wbuld otherwise ensue
from such immense quantitics of trees as are often washed
down by rapid torrents from the mountams, and which
would otherwise remain in a state of perfect prescrvation
under water for centuries.

Inow proceed to inform you, that I succeeded in the idea
I mentioned to you, of constructing a small pond in my
garden here, for the purpose of brecding various species of
aquatic insects ; and, at the same time, of observing their
various changes from the cges to the perfect insects. I
.shall, from time to ‘time, note down those interesting ope-
tions in nature, and furnish yon with the result of my ex-
speriments and observations. In the mean time 1 herewith

. send you a few phials, containing water from the said pond,
in which you will find some singular species of monoculi
and polypes; also the vofvex globator, and the larvee of
various species of gnats, together with many other singular
aquatic animals, in many of which you' may observe the
circulation of the blood in a very distinct manner, particu-
larly in the fins or feet of the small water newt, the tail of
a young tadpole, &e. &e. .

You will observe several minute shells, to which are at-
tached clusters of the worticella, or bell-shaped polype.
There are also other specics of these polypes, viz. vorticella
convallaria, attached to the stems of some duck-weed,
which you will find within the bottles. The most clegant
of which is the vorticella racemosa ; you will find a fine
specimen of it attached to a small spiral snail shell, and
the extraordinary structure of which is singularly curious.
From a single stem procceds at various distances several
smaller ramifications, cach terminated by an apparent
flower, like that of a convolvulus, and furnished on the

. opposite edges with a pair of filaments resembling stamina,
the varying motions of these seeming flowers expanding
and contracting occasionally, and turning themselves in
different directions, is one of the finest spectacles which
the microscope is capable of exhibiting. To the naked
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eye, these clusters.‘ appear only as so many little white
specks of slime or mouldiness ; but under the microscope,
as little bells, with long stems, which are attached to the
snail shell ard duck-weed, agitating the water to a consi-
derable distance.  The stems of these polypes have a pe-
culiar motion ; they draw themselves up and shorten all at
once, taking the form of a spiral ; in a moment after, they
again resume their former shape, stretching themselves out
as straight as before.  You will find it lughly interesting to
watch the motions of these mmute specks under your mi-
croscope, and also to observe the wtnner in which they
catch their prey. .

Among the larvee in the phials, you will find those of the
common gnat, culex pipiens. As this species bas afforded,
us many interesting microscopic objects, in the dissection
of the instruments contained within its proboscis ; the cha-
racters in the numerous scales with which it is adorned ;
and its various 8ther parts, which have been described by
me in former letters to you on the subject ; and also as few
insects are better known than this species of gnat; so its
history, % presume, may not prove uninteresting.  Divioe
Providence mstruets the snseet tribes in a most remarkable
manuer to deposit their eggs, not only in safety from their
nmncious cnemies, but also in situations where a sufficient
quantity of food is on the spot to support and nourish the
larvie, immediately on breaking the shell. The gnat hovers
over the water during the day, to drop its eggs, which are
hatched in the water, and the insects continue there all the
time they are in the larva form. The mass of eggs formed
by it, resembles a little vessel sct afloat by the insect ; each
egg is arranged 1 the form of a keel, and all are curiously
connected together.  The gnat lays but one egg at a time,
which she deposits on the water in a very ingenious and
simple manner; she stretches her legs out, and crosses
them, thus forming an angle, to receive and hold the first
egg ; the second cgg is soon placed nextthe first ; then a
third, and so on, till the base is capable of supporting itself :
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these, as they come to m:nturi'ty, sink :dcoper. The mass
of spawn of this mscct is somctimes above an inch long,
and one-cighth of an inch in diameter, and is tied by a little
stem or stalk to some stick or stone.  Sometimes they are
laid in a single, and sometimes in a double, spiral line; and
again, sometimes transversely. When the eggs arrive at
maturity, the young grubs or larvee come forth, and com-
mence feeding on the smaller aquatic insects. Were the
gnats not kept under, by being devoured by the larger
aquatic animals, when in the larva state, and also by swal-
lows and other birds, when in the winged state, the air
would often, from their immense multitudes, become dark-
eped ; many instances having indeed occurred in which
this:has been the case.  In the Luva state they may be
observed in'stagnant waters from the begning of May
until winter, with their heads downwards, their hinder part
floating on the surface of the water; this is divided into
two parts, of very ditferent forms ; by onerof these it can
steer itself in any dircetion; in the other, two pulmonary
tubes may be discovered through which the inseet breathes,

The larva has the power of moistening its tailewith an
oleaginous liquor, by which meuns it can suspend itself on
the surface of the water.  Oan agifating the water,
the worms or larvae descend with precipitation to the
bottom, but they soon return to the surface again to breathe
the air through the tube that is annexed to their tail.  The
head is armed with hooks that serve to scize on inscets,
and the bits of grass on which it feeds.  These larvee
retain their form during a fortnight or thice weceks, after
which period they pass into the pupa state.  All the parts
of the winged insect are now distinguishable through the
outward robe that shrouds them. These pupa are rolled
up into spirals. The situation and shape of the windpipe
is then altered ; it consists of two tubes near the head,
which occupy the place of the stigmata, through which the
winged insect is to breathe. In this state they keep con-
stantly on the suiface of the water, in order to diaw in
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breath, and now akstain from eating ; but upon the least
motion they are secn to unroll themselves and plunge to the
bottom, by means of little paddles, situated at their hinder
part.  After three or four days fasting, they pass into the
state of gnats. A moment before, water was its element ;
but now, become an acrial insect, it can no longer exist in
it! It swells its head and bursts its enclosure.  The robe
it lately wore turns to a ship, of which the insect is the
mast and sail. If; at the instant the gnat displays its wings,
there asise a breeze, it proves to the insect a dreadful hur-
ricane ; the water gets into the ship, and the gnat, who ig
not yet leosened from i?, sinks and is lost. Bat, in calm
weather, the gnat forsakes his slough, dries himself, flics
iuto the air, and sceks to suck cither the alimentary juicess
of plants, or the blood of men and beasts. *The sting,

which our naked eye dizcovers, is but a tube, containing
five or six spicubae of exquisite minuteness ; some are den-
tated af their exlicnuty, e the barb of an mrow ; others
sharp edoed, Lo recrss Phews spiculas, when introduced

into the veine, act as cuchers, info which the blood ascends,
by reazon®cf the smallness of the capillay tubes. Theinsect
injcts sl quantity of liquor into the wound, by which
the blood beeomes more fhud, and is seen, under the
microscope, passing throngh those spiculwe.  The insect
swlls, crows ved, and does not quit its hold till it has
gorgedd itself ! The liquor which it has injected causes, by
its pungeney, thut disagreeable itching which we expe-
rience ; but which, however, may be removed by volatile
alkali, by landanum, or by washing the part in cold water.

The minute but truly formidable apparatus by which

this in~cct annoys us, may be deemed the most curious set
of instruments among the insect crcation ; and, in conse-
quence of their minuteness, 1 consider they exceed, in pers

fection, those 1 furnished you with, and which I dissccted

from the proboscis of the tabanus, as described in the third

volume of your woik, page 200, plate VII.

The curious and compound stiucture, together with the
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wonderful forms, and exquisite beauty of the apparatus
contained within the proboscis of the gnat and of the tabanus,
display such a view of the wisdom, power, and greatness of
its infinite Composer, as must strike with admiration every
contemplative observer, and lead him to reflect on the weak-
x'less, impotence, and nothingness of all human mechanism,
when compared with the immense skill and inimitable
finishing displayed in these objects of our wonder.

The musqueto fly is nothing more than a larger variety
of the common gnat, which is very common in the woody
¢nd marshy parts of all hot climates. Its bite is so scvere,
as to swell and blister the skin in'a most painful manner,
#ad sometimes even to leave obstinate sores.  Sccking its
#ood principally in the night, it disturbs the rest of persons
nearly as tmuch by the buzzing noise it makes with its
wings, as by its bite. The poor inhabitants of some of the
low parts of the West India islands are under the necessity
of burning a fire continually in their huts, "by the smoke of
which these insects are eficctually kept at a distance ; but
persons who can aflord 1t sleep under nets of thin gauze.

The gnat itself vicwed either as a whole, or in its sc-
parate parts, affords interesting spectacles under the mi-
croscope ; and, in order that you may examine them under
your instrument, I have displayed two very fine specimens
of the insects on pins, in such situations as will cnable
you to examine them in the above manner. One of these
alighted on my hand last summer, and remained stationary
for a considerable time, which gave me an opportunity of
examining its method of piercing and sucking the blood
through the fine capillary tubes which are contained within
the sheath of its proboscis.

By using the hand magnifier, I observed it feeling about
with its proboseis, for a proper place where to insert its
lancets ; as soon as it had discovered this, it separated one
of its piercers, and plunged it into the part, which caused
a smarting pain, owing to the action of the corrosive fluid,
which it injected into the wound ; it then withdrew the
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piercer, and introduced a short tube, through which it
sucked the blood for the space of two minutes, and having
filled its stomach, flew away to the window, where I caught
it, and sct it out for the purpose of examining its various
parts.  The wings you will find ornamented with a fringe
of feathers or scales, as are also the ribs of the wings. The
wings, when viewed as transparent objects, present a most
interesting spectacle ; but when viewed under the opaque
:schulum, and placing a Dblack ground behind them, they
present to the cye of the observer the most splendid colours,
equalling some of the most brilliant specimens of mmu.llb !
The horns are also finceobjects, so also are the head, eyes,
and legs ; in short, there is no part of this insect butsis
highly interesting in the examination!  Fvery part of*it s
profusely ornamented with scales or feathers, varying in
their characters from each other, according to the part from
whence they are taken.  Each of these deserves winute
inspection uuddr the microscope, in order to discover the
beauties wivi wincn this msect is adorned.  You wiil per-
ccive 1 have separated the lancets, &c. from the sheath,
for yoursexamiuation: these instruments will require a very
high power to discover their shapc and characters.

“Before I diswiss this subject, I beg to give a very in-
teresting extract from Kirby and ‘\pcnccs Entomology,
respecting the manuner in which the female gnat ‘deposits
its eggs, and which 1 copy from page 81 of the third
volume of that work.

¢ The eggs of this inscct, of a long phial-like form, are
glued together, side by side, to the number of from two
hundred and fifty to three hundied, into an oblong mass,
pointed and more clevated at each end, so as considerably
to resemble a little boat in shape. You must not here
suppose that I use the term boat, by way of illustration
merely ; for it has all the essential properties of a boat. In
shape, it pretty accurately resembles a London wherry,
being sharp and higher, to use a nautical phrase, fore and
aft; convex below, and concave above; floating, more-
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over, constantly on the keel or convex part.  But this is
not all. Tt is, besides, a life-boat, more buoyant than
even Mr. Greathead’s : the most violent agitation of the
water cannot sink it ; and what is more extraordinary, and
a property still a desideratum in our life-boats, though
hollow, it never becomes filled with water, even though
exposed to the torrents that often accompany a thunder-
storm. To put this to the test, I yesterday (July 25,1811),
placed half a dozen of these boats upon the surlace of a
tumbler, half full of water; I then poured upon them a
stream of that clement from the mouth of a quart bottle,
held a foot above them.  Yet, aftew this treatent, wlich
wgs so rough as actuudly to project one out of the glass,
I, fonnd them floating as before, upon thewr bottoms, and
not a drop ofswater within their cavity.

“ This boat, which floats upon the surface of the water
until the larvae are disclosed, 1s ])hce'l there by the female
gnat.  DBut how? iler ezgs, asin other insccts, are ex-
truded one by one.  They wre so small at the base in
proportion to their length, that it would be diflicult to
make them stand singly uLuighL on a solid surface, much
more on the waier.  How then does the gnat contrive to
support the first egy perpendiculaily, until she has olued
another to it ? lh(-s(' two, until she has fixed a third, aud
5o ou, uutil a sufficient number 1s fustened toocther to
form a base, capable of sustaininz thcm 1u their perpen-
diculur position.  This is her process.  She fixes her four
antcrior legs upon a piece of leaf, or a blade of gruss, and
projects her tail over the water ; she then crosses her two
hind legs, and in the inner angle which they form, retains
and supports the first laid egg, as it proceeds from the
anus. In hike manner she also supports the second, third,
&g., all of which adhere to each other by means of their
glutinous coating, witil she feels that a sutliciert number
are united to give a stable base to her little burk.  She
then uncrosses her legs, and merely employs themn to retain
the mass until it is of the required size and shape, when
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she flics away, '.msi leaves 1t to its fate, .floating upon the
water.”

As the water in various ponds now abounds with highly
interesting microscopic objects, so I would recommend
you during the summer, to search such as are near Lon-
don. I feel no hesitation in saying that you will be amply
repaid for any trouble you may take, by the discoverv of
many singular and undescribed water inscets.” Many per-
sons are apt to treat with contempt any man whom they
sce employed in poring over a moss, or examining an in-
scet, from day to day, thinking that he spends his time
and his life in unimportant and barren speculations ; yet
were the whole scene of nature laid open to our view, were
we admitted to behold the connections and dependencigs
of cvery thing on every cther, and to trace she cconomy
of natnre through the smaller as well as greater parts of
this elobe, we mnght, perhaps, be obliged to own, that we
were mistaken p that the Supreme Architeet had contiived
his wotks in such a manner, that we cannot properly be
said to be unconcerned in any oae of them; and therefore
that stuglies, which scem upon a slight view, to be quite
useless, may in the end prove of no small importance to
mankind. Nay, were we ouly to look back into the history
of arts and sciences, we must be convinced, that we are apt
to judge over hastily of things of this nature. We should
there find many proofs that He who gave this instinctive
curiosity to some of his cicatures, gave it for good and
great purposes, and that he rewards with uscful discoveries
all these minute rescaiches.

Stillingflect, in his work on the (Economy of Nature,
very justly observes: ¢ From a partial consideration of
things, we are very apt to criticise what we ought to ad-
mire; to look upon as useless, what, perhaps, we should
own to be of infinite advantage to us, did we go a little
farther; to be peevish where we ought to give thanks;
and, at the same time, to ridicule those who employ their
time and thoughts in examining what we were, i e, some
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of us most assurcdly were, created and gppointed to study.
In short, we are too apt to treat the Almighty worse than
a rational man would treat a good mechanic, whose works
he would either thoroughly examine, or be ashamed to
fiod any fault with them. This is the cffect of u partial
consideration of nature ; but he who has candour of mind,
and leisure to look farther, will be inclined to cry out—

How wond"1cus is this scene ! where all is form'd
With number, weight, and measure ! A1 design’d
For some great end ! where not alone the plant
Of stately growth ; the heib of glorioas hue,

Or food-full substance ; not the laboutng steed,
The herd, and flock that feed us ; not the mine
That yields us stores for clegance and use;

The sea that loads our table, and conveys

The wanderer man, from clime to clime ; with all
Those Tolling spheres, that from on high shed down
Their kindly influcnce : not these alone,

Which strike ev'n eyes incurious; but each moss,
Each shell, each cranwling inscet holds a 1ank
Importunt in the ptan of hm, who fram’d

This scale of Leings 3 holds arank, which Jost
Wou'd break the chain, and leave behind a gap

W hich nature’s self would rue.  Almighty Being, .
Cause and support of all things, can I view

These objects of my wonder; can I feel

These fine sensations, and not think of Thee ?
Thou, who dost through th’ cteinal round of time ;
Dost through th’ immensity of space eaist

Alone, shalt Thou alone excluded be

From this thy universe ? Shall fechle man

Think it beneath his proud philosophy

To call for thy assistance, and pretend

To frame a world, who canunot frame a clod 1—
Not to know Thee, is not to kuow ourselves—

Is to know nothing —nothing worth the care

Of man’s exalted spint—All becomes,

Without thy ray divine, one dreary gloom ;

Where lurk the monsters of fantastic brains,

Order bereft of thought, uncaused eflects,

Fate freely acting, and unerring chance,

Where meanless matter to a chaos sinks,

Or something lower still; for without Thee

Tt crumbles into atoms void of force,

Void of 1esistance—it eludes our thought.
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Laws eteinal, to the varying code
Of self love divindle. Interest, passion, whim,
Take place of right, and wrong; the golden chain
Of beings melts away, and the mind’s eye
Sees nothing but the present.  All beyond
Iss visionary guess—is dieam—is death!”
I remain, dcar Sir,
Your obliged friend,

Tuomas CARPENTER.
To T. Giryr, Esq.

Postscript.—I have been employed in sclecting a few
objects, which I trust, on cxamination, you will find in-’
teresting. I have before observed, that the tribes of
moths and butterflies afford a very fertile field to make
additions from for your collection; and among the whoTe,
I know of none that excecd for curious and beautiful cha-
racters, the family of Lycawa. It comprises fourtcen
species ; some of them exceedingly rare, and the scales
from most of them are fine test objects. I have, therefore,
placed a few scales or feathers from each of the species
between glass slips, which I herewith send for your cxa-
mination. They are as follows :—Lycana Adonis, the
Clifden blue ; 1. Alsus, the Bedford blue; L. Argiolus,
the azure blue; L. Argus, the studded blue; L. Arion,
the large blue ; L. Artaaerres, the white spot brown, or
Scotch Argus; L. Chryseis, the purple-edged copper;
L. Corydon, the Chalk-hill blue; L. Dispar, the large
copper; L. Dorylus, the common blue; L. Idas, the
black spot brown; L. Phlaas, the small copper, or com-
mon copper ; L. Virgaurea, the scarce copper, or middle
copper ; and L. Cymon, the Mazarine blue.

Additions. By the Epitor. And References to the
P/at(’. .

On the Wheel Animalcule.—In the beginning of last
month (May), the Editor placed in water, under his
Varley’s microscope, having a single lens, of the twentieth
of an inch focus, some leaves of an aquatic plant, from one
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of which a straight and nearly opaque tybe projected, and
at the outward end of it the head and wheels of a wheel-
animalcule appeared, with a distinctness superior to any
he had ever seen before ; as the head of the animalcule
was completely stationary, whilst the wheels were in mo-
tion, and it was indeed difficult not to believe, that a single
tooth of a wheel could not be traced along, during a great
part of its revolution ; only that such a thing must be an
impossibility, so complete was the deceptive appearance of
it!  TFig. 1, of plate VI., exhibits the tube, and the wheel-
animalcule. ’

It would seem that the wheel-animulcule had constructed
this tube for its abode, as its body completely fitted it,
with ‘the exception of an egg, which could also be seen
within the tebe.

On the Editor’s shallow Ponds.—The above-mentioned
beautiful object was placed on a slip of glass, having a very
thin border of scaling-wax laid along cach of its edges,
near the middle of it, whilst the glass was heated, and two
lines of scaling wax crossing over its surface, from the ends
of those borders, and thus forming onc of the squace shal-
low ponds before described in these articles on the Micro-
scope. A little watercontaining animalcules, &c., being laid
in this pond, with the help of a small feather, the whole was
covered with a thin slip of Bohemian plate glass, and thus
rendercd this highly interesting object completely manage-
able under the microscope.

A similar pond may also be formed by making a circular
narrow and thin ring, or border of sealing-wax, upon the
middle of the surface of a glass shp, when heated over the
flame of a candle sufliciently to melt the sealing-wax ; and
which will answer the same purpose of confining the water
within due bounds ; and these ponds, and their glass covers,
being thus formed of two scparate glass slips, admit of being
wiped clean with great facility ; an advantage which, how-
ever, cannot be derived from the narrow cells, formed of
two slips of glass ccmented very near together at three of
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their edges, with sealing-wa'x, and which retain water be-
tween them, even when laid in a horizontal position, by
reason of the capillary attraction.

On «a new Animalenle.—A most singular appearance pre-
sented itself fo the notice of the Editor on the 17th ult,
Ie was engaged in viewing the animalcules in water, laid
between two glass slips, as above described, and observed
a transparent larva of’ a gnat to have an oval dark-coloured
opaque body in its stomach, and which, on a more accurate
inspection, appeared to be continually revolving slowly
within the body of the larva, 1o its gleat annoyance, as it
frequently moved itsclf. by sudden starts. e shortly
afterwards found in the ficld of view another similar dark
oval body, and which he would have overlooked uilden
ordinary circumstances, as conceiving it probaldy to be the
cgg of some insect ; however, upon closcly examining it,
he found it to move slowly about, and perceived that it
protruded from an aperture in its front, a delicate kind of
feelers, by means of which it moved itsclf slowly in various
dircctions.  Fig. 2 represents this animaleule, as viewed
under tha power of a single lens, the tweuntieth of an inch
focus. Tts feclers, however, assumed a great variety of very
diflerent shapes ; and, shortly afterwards, the Editor found
that the one he saw in the stomach of the larva had worked
its way out again uninjured, and left the body of the larva
as transparent as it usually is.

On Polypes inhabiting transparent cells.—The Editor,
pursuing his researches amongst the confervee, vegetables,
and animalcules which contained the above-mentioned
wheel animaleule lying in its tube, found, adhering to some
old confervee, the singularly shaped transparent cells con-
taining polypes; and of which an empty one is shown in
fig. 3. TFig. 4 exhibits one with the polype stretching
itself out at the mouth of its cell, and sceking its food.
Fig. 5 shows it as shrunk into its cell. Tig. G exhibits two
polypes inhabiting the same cell.  Fig. 7 shows one stretch-
ing itself over the margin of its cell, the rigidity of which
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has indented itself in the softer body of the polype. And
Fig. 8 shows a ccll, disjoined from any'attachment to any
other body, with two polypes shrunk up within it. Fig.
9 is the cell of 4 smaller species of polype, several of which
adhered by slender stems to the exuvia of a fresh water
shrimp, the polype is scen as shrunk up or contracted
within the cell.

Cn a tube formed of minute eggs of animalcules.—
Fig. 10 is a bighly magnified view of this tube, the glo-
bular form of the eggs composing which is only to be seen
in those at one end «of the tube, which are transparent;
the rest of the tube being of a decp brown colour.

« Figs. 11 and 12 represent a front and edge view of the
shell of an egg ol an animalcule, and which is of a brown
colour. It has an orifice in its centre, and a number of
indentations surrounding it.

Figs. 13 and 14, are front and edge views of the shell of
another egg, similar to that above-menwtioned ; but in
which none of the indentations found in that shell are
secn.

Fig. 15 represents a crescent-shaped green apimalcule,
also found with the above-mentioned objects,

On the farina of the African marygold.—Fig. 16 is the
farina of the African marygold, viewed in water; the three
vesicles at the corners are white and transparent, but the
rough part of it is of a brown colour.

On one of the globules of the farina of the lime-tree.—
Fig. 17 represcuts this object, also viewed in water. These
shot out their pollen at the three apertures in their corners ;
and, upon the water drying up, they remained linked to-
gether in the singular manner represented in fig. 18.

On the scales of the Chameleon.—Fig. 19 is a magnified
view of a curious scale, forming oae of the rarities in Mr.
Thomas Carpenter’s valuable collection of microscopic ob-
jects. It is composed of lines in rows, following the outline
or contour of the scale, and beiween them small circular
bodies are interposed. It isindeed of a most singular and
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beautiful structure, and mtich resembles the minute scales
of eels. Mr. Phikp Carpenter having, however, expressed
some doubts as to the fact of the chameleon having scales,
as he had never seen any upon a specimen of one which he
possessed ; and Mr. J. Gray, of the British Museum, not
being able to satisfy the Editor’s mind upon this subject,
he stating, that although the chameleon was covered all
over with small granular bodies, yet he had never noticed
any appearance of scales similar to that the Editor ex-
hibited to him. On this the Editor determined to remove
all doubt upon the subject, by going over to Mr. Thomas

Carpenter, at his new residence at Tottenham, and stating
these circumstances to him; on this, he immediately pro-
duced his dried specimen of a chammeleon, and showeq the
Editor several places from which the olive green coverings
of the granules had been removed, and also several of
these coatings or scales still lying loose in the immediate
neighbourhood | of those denuded places. Some of these
he put into water, and, upon their extending themselves
on becomiug moist, he placed them between two glass
slips, and bound the slips tightly together. Upon be-
coming dry,several of them assumed the linear appearance
exlubited in our figure, in shrinking or contracting, and all
of them showed the small circular bodies above mentioned.
There can now, therefore, be no manner of doubt as to the
fact of the chamelecon possessing these curious scales, and
the Editor is indebted to the scruples expressed by his
friends for the realization of this curious fact in Natural
History.

Fig. 20 cxhibits a few minute eggs of an animalcule,
highly magnified, in cach of which a number of exceed-
ingly minute vesicles are seen.

On the circulation of tie blood in the young of the
newt.—Mr. Thomas Carpenter kindly gratified the Editdr
with a sight of this beautiful appearance, in the projecting
fringes, which are found on each side the body of this
young newt, near its head, and before its legs are formed ;

(IR z
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the blood circulating most bfiskly throughout ali their
ramifications, and being very distinctly feen, under a mo-
derately magnifying power, on account of the great trans-
parency of the skin covering those fringes. We cannot
too strongly call the attention of our readers to this inter-
esting subject at the present time, when, only, the young
of the newt are to be found in great abundance.

On Mr. T. Carpenter’s apparatus for catching larve,
newts, &c.—The above mentioned visit to Mr. Carpenter,
afforded the Editor an opportunity of sceing this appa-
ratus. Ina covered hasket such as anglers use, he caried
sdveral wide-mouthed bottles, a spoon, and a flat shallow
tip vessel, painted white in its inside, and having a socket
affixed to one side of it, into which a walking-stick could
be introducegl, to serve as a handle to it. With this vessel
M. Carpenter took up portions of the water from ponds,
rivers, &c., in which he expected to find any of the various
objects, and, if he succeeded in his ain, he transferred
them, with some of the water, by means of the spoon, into
one of the bottles, for future examination.

We need hardly dwell upon the great value of a taste
for Entomology and Natural History, as connected with
the employment of the microscope, to aid in occupying
the time of a gentleman residing in the country, and en-
tirely removing the complaint of ennui, so frequently
experienced by those who have no such delightful sources
of enjoyment. It must be obvious to our readers.

(To be continued.)

LXXIIIL.—O0n Regulating Heat. By J. M‘SwrExy, M. D.

, SIR, Cork, April 16, 1830.
Tur great object of science should always be to improve
the arts that tend to the good of mankind, and attention
should be particularly dirccted to subjects of practical
utility. In no way has science been more usefully em-
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ployed than in endeavouring to obtain control over heat,
an agent so subtilé@and transient, as to seem incapable of
being confined, without the constant care of an attendant,
within a certain narrow limited range, necessary in many
delicate processes of the arts.

But now an artificial atmosphere can be constantly kept
regulated in apartments fit for invalids, and for all useful
purposes, cven for the rearing, on a large scale, of silk-
worms, in the variable climate of England, a matter of
national importance. The temperature can be kept steady
by sclf-adjusting apparatus, acting . with unerring pre-

>

ciston.

In M. Bounnewain's I rench mode of warmmg aparg-
ments, of which a description aud plate are given insthe
Technological Repository, vol. 11., for 1828, the regulator
of the heat acts on the register door of the furnace of the
hoiler, which supplics with water, of a certain temperature,
the tubes couvoluted about the apartment. The regulator
of the heat which 1 have described in my lust communica-
tion, acts also on the register door of the furnace. The
water in the boiler, therefore, can never rise above a certain
regulated temperature, and the boiler acting in this way
cannot be avuilable for ordinary domestic purposes. To
make a common boiler and furnace regulate the heat of a
distant body of water employed as a bath, or circulating
in tubes through a fermenting liquid, so as to keep the
fermenting liquid at an uniform temperature, was a problem
that engaged my attention some tune ago, and the plan 1
proposed for that purpose has been published in the Dublin
Philosophical Journal.

The object of this paper is to point out a preferable mode,
by which the same desirable end way be obtained. The
regulator acts by supplying the bath or body of water, the
temperature of which 1s to be regulated, with warmer water
from a higha level, exactly in proportion as the bath cools ;~
and by cutting oft’ the supply of the warmer water, the

moment the Aecessary temperature is obtained. I need
z2.
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not descant on the advantagé of such regulated baths for
the use of delicate persons : iu hospitalk, I hope, they will
be generally adopted.

In a bath, the temperature of which is to be kept con-
stantly uniform, a regulator, being a tube bent in the form
of the letter L, ix to be immersed, with a bulb contuming
air or gas.  On the liquid in the tube of the regulator is a
float ; the liquid confines the air or gas in the bulb. The
end of a lever is connected with the float, by means of a
wire, that rises through a stufling-box, and a cup of olil,
at the top of the tube of the regulator. The other end of
the lever 1s connected with a valve, placed at the mouth of
a tube, that descends fiom the reservoir of hot water. The
supply of hot water in the reservoir is kept up by an ad-
joining boiler, which may be made available to any useful
purpose.

The regulator acts in this way; the air or gas in the
bulb contracts in proportion as the bath cpols.  When the
air contracts in the bulb, the float descends in the tube of
the regulator, and pulls down, by means of the wire, the
lever; the opposite end of the lever rises, and opens the
valve in the reservoir, and allows hot water to desecend to
raise the temperatuie of the bath to the proper height.
When an increase of temperature has taken place in the
bath, the air or gas in the bulb of the regulator expands
again, the float rises, and the lever returns toits former
horizontal position, when the degree of heat for which it
was set is obtained. The lever may be adjusted to keep
the water at different degrees of temperature, as it may be
required, by adding small weights to bring it to the ho-
rizontal position ; when in tnis position the supply of hot
water is cut off by the valve, until wanted by the cooling
of the bath. Thus the regulator admits as much hot
water as will keep the bath at the desired temperature, and
110 more,

As every addition of hot wate: from the reservoir has a
tendency to raise the level of the boiler in the bath, and as
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the colder portion of water 5lways temis.lo accumulate at
the bottom, a waste pipe which ascends from the lower part
of the bath discharges the coldest portion of the water ex-
actly in proportion as the hot water is added. In this way
the process constautly eoes on with unciring evactness,
without the care of an attendant, and without any com-
pheated machiery ; and the reculator, from its simple
construciion, is not hable to get out of order.

The temperature of the water discharged by the waste-
pipe, will alwavs hea a proportion to the temperature of
the Lath,  Thus, 1f by adjusting the lever of the regulator,
we Liise the tapersturg of the bath, the heat of the watet
discharged by the waste-pipe will be also proportionally
inereased 5 in this way we cun have control over the t tem-
perature u( the water discharged ; and stead of qlluwmg
it togo waste, we can cause 1t to circulate through a worm
to regulate the heat of fermenting Lquids, or we can con-
duet this water ghrough tubes convoluted about an apart-
ment, and can in this manuer regulate the temperature of
the apatiment with ¢ reat exactoess,

The dujlerent useful apphications of regulated heat, will
natwally sugeest themselves to persons conversant in the
arts ; it would, indeed, be an cudless detail to point out
all the purposes for which it nught be used.  The gardener
can calealate with certamty on the heat of his hot-house ;
even the farmer, on a large scale, can have recourse to
water, of a regulated temperature, in convoluted tubes,
passing throuch heaps of moistened peat, mixed with
weeds o1 woet straw, - eaperiments for fermenting that
obdurate substance, m order to change it into a manageable
manure ; ot he may cmploy water in a sinnlar manner, in
tubes, to keep lus dary at the temperoture best fitted for
the production of butter. In the process of dyemg, a bath
kept of a steady temperature, by means of hot water, would
be a matter of no sall nuportance. When a beat is re-
quired greater than is afforded by heated water, we can
have recourse to oil 5 and the temperature of a bath of hot
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oil can be kept steady, by adjusting the lever of the ap-
paratus for the increased temperatures the regulator acts
on the same principle when cither oil or water is em-
ployed ; thus we can regulate the heat of places fitted for
annealing glass and for other purposes. The regulator,
when it contains hydrogen or nitrogen in its bulb, instcad
of commen air, can also be made in the same manner as is
described before, to keep the heat of a metallic buth at
the exact point fitted for tempering instruments of steel ;
but the material composing the regulator should be suited
for immersion in the metallic bath in this case.

¢ Nothing is ot more general utility in the arts than a
steady regulated heat, and the control which can now be
obmmed over 1t for useful purposes, must be equal to the
expectations of the most sangume : probably Count Rum-
ford, when engaged about bhis favourite subject, heat,
never imagined that in many very delicate processes in the
arts, this subtile agent could be supplied jn the cxact pro-
portion required, and by an appaiatus which, when once
adjusted, requires no further ¢ 1 fiom an attendant.

A regulator of the same form as for a bath, I)ut not sur-
rounded by water, and placed high up in an apaitment, in
order to open or shut a valvular ventilator moving on a
horizontal axis in the cieling, would be found uscful m
places of public resort.  The air of the place when heated
by @ number of persons crowded together, would cause the
air or gas contained in the bulb of the regulator to expand ;
the liquid contained in the tube of the regulator would then
ascend, the float on this liquid would consequently rise,
and allow the ventilator to which it should be connected
to open, for the purpose of allowing the heated air of the
apartment to escape. 1t would be nceessiry to have the
regulator for the purpose now mentioned, made of copper,
a good conductor of heat, in order that the air or gas en-
closed in the bulb might be quickly aftected by any change
of temperaturc in the apartment

Heated air, conducted by tubes, 15 ewployed by many
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to heat apartments; the quantity of heated air admitted
into an apartment pay be regulated by nieans of the copper
regulator described ; it will be only necessary to connect
the balanced lever with a throttle valve in the hot air tube.
A fall of temperature in the room will affect the regulator,
and thus, by means of the lever, will open the throttle
valve, and will allow more heuted air to enter. When
steam is employed in tubes to heat a room, a similar re-
gulator and thiottle valve will answer.

Iniey last communication, I suggested the employment
of a simturyegulator of copper, having ats bulb exposed to
the razhunt heat of a furnace, for the purpose of acting, Ry
means of 1ts lever, onthe register door of the furnace, to
admit or cut off the supply of air, so as to keep the fur’natc
at an uniform temperature.

Chemists are anxious to measure the degree’of heat of a
furnace, which 1s fouad to answer for any particular pro-
cess, by 1cfecence to a known standard, that they may be
able to obtain the same degice of heat again at another
time, or with auy cther furnace, hence the different at-
tempts to construct pyrowmeters.  The pyrometer on the
piineipld of radiation, which I described in my last com-
muvication, will, [ believe, be found the most convenient
in practice, and the most to be depended on, in estimating
the heat of a furnace by the scale of the thermometer, as
the radiation from a hot body bears a proportion to the heat
of the hot body, and as the instrument is not liable to be
injured by the fire.

The radiation pyrometer not being employed in contact
with the fire, is capable of being also used to mcasure the
heat of bodies, with the temperature of which we are al-
ready acquainted. Thus we may put the accuracy of the
instrument to the test, and by placing it at different dis-
tances from suifaces of different and known temperaturss,
we can see if the law which 1s generally supposed to govern
the radiation of heat, holds good in every case. When,
for instauce, we place the side of a canister containing
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boiling ether, or the side of a similar canister containing
boilng alcohol, at a fixed distance oppgsite the pyrometer,
we mark the cftects these boiling liquids produce on the
instrument, above the effect caused by the mean tempe-
rature of the room. We know the difference between the
heat of these boiling liquids, and can calculate the cffect
which a canister of boiling water, or a canister of boiling
oil, ought to produce on the instrument, placed at the
same distance  We estimate afterwards the heat of a
plate of iron red hot, or of a white heat, by comparing the
effects produced by it on the pyrometer at a fixed distance,
with the cffects produced by vessels containing different
boiling liquids of known temperaturés at the same distance.
We estimate the cause by the eflects.  Though we cannot
Piunge a thermowmeter mto a fire, to measure the heat, yet
we may deduce indirectly, in this manner, what the amount
of the temperature of a plate of red hot iron is.

The mode of regulating the heat of liquids, described in
this paper, will, I hope, come mnto general use; itis cheap,
simple, and unening in principle.  To describe all the
useful purposes to which it might be applied, would be to
write a treatisc on our aits and wanufactures.  When we
have the heat of liquids regulated, it follows as a natural
conscqueice, that we can regulate the temperature of
apartments through which these hquds are made to cir-
culate in convoluted tubes.  Count Rumford has shown an
example of what may be done by persevering attention to
particular branches of science.  The desire he evinced of
encouraging efloits at useful applications of heat to the
common purposes of life, has been productive of service :
other branches of science might be promoted by similay
means.

I think that the application of artificial heat, for the pur-
pose of causing decomposition in heaps of moistened peat,
mixed with recent vegetable refuse, is woithy of the at-
tention of the agricultunst ; peat, which 1s found in such
abundance, is of itsclf not very friendly to vegetation, but
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when mixed even with clay; good effects arise from it to
the farmer. '

A valuable product is obtained from layers of peat and of
stable manure, or of recent vegetable matter, when allowed
to heat in heaps.

As by means of the regulator, described in this paper,
the temperature of water cirenlating in tubes can be re-
gulated to any degree of nicety, and the tubes can be made
to pass through heaps of any substance, and in any di-
rection ; so the decomposition of peat, mixed with other
matters, may be promoted quickly, and on a large
scule, in the hands of an aguculturist of enterprise and
capital.

The rearing of silk-worms in England, in apaltm;-ntq
the temperature of which can be xennhted with great ad-
cuacy, ought to be encouraged on a large scalc It will
be a victory of science over the obstacles of climate, if
English raised silk shall, at a future period, compete in a
British market with the produce of a warmer clime. This
application of artificial heat 1s of national importance, and
ought not to be lost sight of.

The temp(mture oxactly suited to the silk-worm can be
mamtained in an apartment by means of tubes, through
which heated water circulates ; the heat of the apartment
will depend on the heat of the water, and the heat of the
water will be in proportion to the adjustment of the
regulator.

The regulator, which is shaped nearly in the form of the
letter L, may be used in two ways ; the wire from the fluat
may be conuceted with the end of the lever, without passing
through a stufling-box; in this case the fiiction of a wire
passing through a stuffing-box s avoided ; but the tube
bemg open to the action of the atmosphere, the level of the
water in the tube is liable 16 be diminished by evaporatidn,
if water be used; oil, therefore, or mercury, may be sub-
stituted as the liquid for confimng the gas in the bulb of
the regulator.  The expansion and contraction of the gas
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in the bulb is subject to be iunfluenced by the diminution
or increase of atmospheric pressure, wlen the tube is open
to the action of the atmosphere ; therefore when a change
is indicated by the barowmeter, the lever would require some
adjustinent, by chunging its small weights,

-When the vire pasies through a stafiiv -hox and a cup
of oil, the fuction ficm o smooth wire is not much, and
evaporation 15 prevented frem the tube, und the float
cannot sitk and pull down the lever from this cause.  The
convoluted tubes passing through an apartment are not
represented i the draving, as 1t cun be casily conceived
thut the water which flows from the waste pipe could be
conducted by tubes m any direction.

‘If,we want to raise the temperature of the apartment, we
hiwve only to increuse the Leat of the bath @ this is done by
letting mn a supply of hot water from the reservoir, and by
then adjusting the weights of the lever so that it shall
retain its hovizontal position, while the bath will retain
the increase of heat it has got.  When the bath cools, the
lever allows a fresh supply of hot water to flow in to raise 1t
to its former state.

The heated water flows, of course, from a higlncr to a
lower level, when the action of the lever permits it in this
contrivance. The advantage of it is, that a Doiler of an
ordinary formation may be cuployed, and the Lath in
which the regulator is innneised, can serve for many do-
mestic purposes, without interferng with the heat of the
water discharged by the waste-pipe. This water, it is
evident, can be available to heat an apartment, when it
passes through tubes, thongh many matters may also be
immersed in the bath at the same time.

In the Technological Repusitory, as above quoted, a
detailed account, and a large copper plate, is given of the
ingenious contrivances of M. Bonnemain, for regulating the
heat of stoves, green-houses, &ec. in France.

The boiler, in his plan, must hov-ever be entirely engaged
in the process of heating the aputiment, and is not avail-
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able for other purposes at the same time ; but, on the other
hand, in his plan the heated water, after passmg through
the tubes, flows back again into the boiler in a continuous
stream.

The action of the regulator which he employs, is founded
on the principle of the unequal dilation of different wetals
by heat. Nothing expands so equably by heat as air or
gas; therefore the regulator described in this paper, might,
I think, be used with advantage as an adjunct to the con-
trivances of M. Binnemain.

Let us see how this regulator pight be used, \Vlthout
interfering with lis other amtangements. The regnlaton of’
the shape of the letter L, when “made of copper, could haw.
its bulb exposed to the radiant heat emanating frop the
side of the furnace of M. Bonncemain, and th(, gas con-
tained in the bulb would expand or contract in proportion
as the temperature of the furnace might rise or fall.  The
expansion and, countraction of the gas in the bulb, could be
casily made to open or shut the register door of the furnace,
by means of the lever, one end of which might be con-
ncclul with the float, and the other with the register door,
by the intervention of rods or wires.

But to have the process carried on with great precision,
it would be better to have the gas in the regulator influ-
enced immmediately by any change of temperatme of the
water circulating in the tubes.

The advantage of having the gas in the bulb influenced
immediately by the temperature of the water, may be ob-
tained in the following manner.  Let the arrangement of
the tubes, &c. for circulating the water, be the same as
that of M. Bounemain, with the exception, that in one
place the tube swells out into a receptacle sufficiently
large to contain the bulb of the regulater, and to allow the
water from the boiler to flow freely by, in contact with*the,
bulb. When the water cools, the gas in the bulb contracts,
the float descends, and pulls down, by means of the wire,
the cud of u lever; the opposite end of the lever rises, and
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opens the register door of the furnace, to admit a fresh
supply of air.  When the heat of the wuter rises, the gas
expands, the float ascends, the lever retwins to its former
position, aud ~huts the register door.

I we employ the wie connected with the lever, without
passmyg through a stutling-box, it 1s cvident that the gas
in the bull will have its butk mfluenced by any change of
atmospheric pressure through the open tube,  Thaefore,
when a change 1s indicated by the barometer, the balaaced
lever vl require to be adjusted.  Gas, fiom expanding
_equably by heat, 1s adwirably adapted for 1regulating tem-
peratwre. 1 hope, that in this paper, [ have shown how
it way be used with advantage.

‘ I have the honor to remain,

Your obedient, &ec.
To I. Girr, Py, J. MSwrEeny.

Remarks by the Lditor.--We must own that we greatly
fear that the apphcation of the air-thermometer, m the
manner proposed by our worthy correspondent, will fail
its wmtended effects, and therefore have thought it upneces-
sary to copy the drawings he has furnished us with.

At the same time we have to apprise him, that M. Puy-
maurin, in regulating the heat of the furnace lately
employed in the Royal Mint at Paris, for extracting ge-
latine from bones, by M. D'Arcet’s excellent process, has
availed himself of M. Bonneman’s regulator for admitting
air to the fire; but he has placed the leaden expanding
and contracting tube horizontally m the boder, near its
bottom, with 1ts front open end passing through the side
of the boiler; so that no stufling-box is now required for
the 1won rod or wire to pass through, from the inner end of
the leaden tube, in order to act upon the levers which open
or close the register-plate, to supply more or less air to the
furnace, and thus this exceflent regulator 1s now made ap-
plicable to the ordinary boilers.
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LXXIV.—On Cyoutchouc, or Indian Rubber. By Jonn
K. Mitcurvry, M. D., and CanarvLes Davis, M. D.*

Phedadelping, Jun. 18, 1830,

We havereceived from the former of the above two gentle-
men seme account of his experinients on the distention and
mflation of caoutchouc; he has also read a paper upon the
subject before the American Philosophical Society ; and
several notices respecting them have hikewise appeared in
the daly journals. We shall probably hereafter lay some
further details before onr readers.  The communication ¥e-
ferred to contains the*following information : —

Mode of making gum elastic into bags, sheets, ‘Sc‘—
Soak the gum clastic in sulphutic ether, until it beconfes
soft and almost inelastic, which, in good ether, will take
from ten to twenty-four howrs.  Then, if it is a plate, cut
it with a wet kuife, or parallel knives, into such sections,
sheets, or shapbs, as may he desired ; and sufter them to
dry.  Or, if a bag. or a bottle, apply a pipe, or a stop-cock
to the neck, and inBate it with the mouth ; rapidly, if the
bag shonld expand equally ; more slowly, and with occa-
sional pauscs, if unequally. By such means a bag may
be made so thin as to become transparent, and light enough
o ascend, when filled with hydrogen gas. By graduating
the extent of inflation, sheet caoutchoue of any given thick-
ness is produced.  If for blow-pipes, or other purposes, for
which it is desircable that the bags should possess contrac-
tibility, let them be nflated to the desired size ; and, after
an hour, let out the air.  Tiver afterwards they will suffer
as great a degree of extension, and again contract.  If per-
manent sheets are wanted, the inflated bags are to be hung
up until dry, afier which no sensible contraction will
ensue. .

Bags softencd by ether may be readily stretched by hand,
over lasts, hat-blocks, or other moulds, so as to assume the

* From the Journal of the Franklin Institute.



352 On Gaountehone, or Indian Rubber.

these moulds, and suffered to'dry; in about ten minutes
a second coating was applied ; it required about thirty coats
to form a boot of the proper thickness. When the boots
and gloves were finished, they were removed from the
moulds, by turning them over at the tops, and stripping
‘them off, as a glove is drawn off from the arm. Gloves and
stockings, made of cotton yarn, were also drawn upon the
moulds, and them immersed in vessels containing the fluid
gum. When taken out, and exposed to the air,an envelope
was formed upon every fibre of the cotton; so that, for
gloves, or stockings, no additional coating was necessary.
Pieces of strong canvass, coated with the gum, were formed
into soles, heels, and straps; these, when dry, were moist-
rned on the surface with the recent juice, and applied to
the stockings, to which they became firmly agglutinated ;
and thus boots were furmed, which present a very neat
appearance. By spreadimg the liquid on the surface of
nankeen, Di. Howison formed a cloth, which was very flex-
ible, and perfectly impervious to water. He recommends
this cloth as a suitable material for garinents ; no sewing
would be required ; the edges of the different pieces being
placed in contact, and \\ettcd with the recentJm(,e, would
adhere, and the article would be ready for use*.

From these facts, it is obvious, that if caoutchouc counld
be procured in large quantitics in a fluid state, it might be
applied to many mmportant purposes. It, therefore, becomes
an object to devise some means by which the solid gum, as
it is found in commerce, could be wrought into the differ-
ent forms best adapted to various uses. From a variety of
experiments made by different individuals, the following
results have been obtained : —

When heated in close vessels, to a high temperature,
.caoutchouc melts into a black viscid substance resembling
tar, which does not concrete on cooling.  When this sub-
stance is incorporated with oil of turpentine it forms a tough

* Philosophical Magazine, Vol. 6,



On Caoutchoue, or Indian Rubber. 353

varnish, which has been used by Mr. Jacob Perkins, as
advised by A. Aikin, Esq., Secretary to the Society for
the encouragment of Arts in the Adelphi, to defend the
surfaces of his steel dies, plates, &ec., used in his excellent
process of siderography, from the action of the air and
moisture. The varnish may be removed by means of a
brush, charged with warm oil of turpentine.

Boiling water softens caoutel:iouc, but does not dissolve
it; two pieces, which have been boiled for a long time,
when strongly pressed together, form a permanent adhesion
with each other.  When softened in, this manner, it may
be drawn out 1nto thin laniina, resctabling gold-beatet™s
skin.  An artist, Mr. Matthias More, conceived the idga
of substituting transparent slips of caoutchouc for the glags
slides on which the figures are painted, for magic lanterna.
He purposed to pamt, or print, the figures on a long slip of
caoutchounc ; this was to be wound on and off a cylindar,
thus bringing the figures successively before the lens. By
soaking the caoutchouc for many hours in warm water,
he succeeded in stretching it to a very great extent, and in
rendering it very thin and transparent. Bottles of this
substance werc inflated by meaus of a pair of bellows—the
bags thus formed, when filled with hydrogen gas, ascended
into the atmosphere*.

Gum elastic bags may be dilated, without previously
softening them, by forcing i air with a condensing-pump.

When caoutchouc 1s boiled i the expressed vegetable
oils, in wax, butter, or ammal oil, 1t 15 dissolved; and,
combining with these substances, forms viscid inelastic
compounds. Tther, naphtha, and cajepur oil, appear to
be the only solvents from which it can be separated un-
changed. When the ethereal solution 18 poured upon
water, it spreads equally over the surface, the ether rapidly
evaporates, leaving a thin film of caoutchouc, which re-
tains all its characteristic properties. The rapidity with
which the ether evaporates, renders it very difficult to apply

* Philosophical Magazine, Vol. VI., page 59.

VoL, i. A A,
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this solution to any practical uses ; this, together with the
expensiveness of the solvent, has hitherto rendered its ap-

plications extremely limited.
““In order to form tubes of caoutchouc, the best method

is to cuta bottle of this substance into a long slip (spirally),
dnd soak it for half an hour or an hour in ether; by this
means it will become soft and tenacious, and if wound dex-
terously on a greased mould, bringing the edges into contact
with each other, at every turn, and giving the whole a
moderate and equal pressure, by binding 1t with a tape
wound in the same direction as the caoutchouc, u very
effectual union will be produced*”.

. Dr. Roxburg, to whom we are indebted for a botanical
desaription of the Iast Indian vine, from which the caout-
chouc is obtained, dissolved this substance in cajeput oil.
When alcohol is added to this solution, the caoutchouc is
separated from the oil, and floats upon the surface, in a
semi-fluid state ; when exposed to the air it becomes firm,
and retains its elasticity perfectly.

“ Mr. T. Hancock has succeeded by a process, which
he has not published, in working caoutchouc with great
facility and readiness. It is made into large cakes, and
being cut with a wet knife into leaves or shects, about one-
eighth or one-tenth of an inch in thickness, can then be
applied to almost any purpose for which the properties of
the material renders it fit. The caoutchouc thus prepared
is more flexible and adhesive than that which is found in
the shops, and is worked with singular facility. Recent
sections, made with a sharp knife or scissars, when brought
together and pressed, adhere so firmly, as to resist rupture
as strongly as at any other part; so that if two sheets be
laid together, and cut round, the were act of cutting joins
the edges together ; and a little pressure on themn makes a
perfect bag of one piece of substance. The adhesion, in
those parts where it is not required, is entirely prevented
by rubbing them with a little flour. Bags made of this

* Rees’s Cyclopmdia, Ait, Caoutchouc.



On Winding-up Clocks, 8}: 3656

substance have been expanded by having air forced into
them, until the cuoutchouc was quite transparent; and
when expanded by hydrogen gas, they were so light, as to
forin balloons with considerable ascending power ; but the
hydrogin gas gradually escaped, perhaps through the pores
of this thin film of caoutchouc*.”

Dr. John K. Mitchell has lately formed large balloons
of caoutchouc by softening the bottles in ether, and after-
wards inflating them ; it was one of these balloons, filled
with hydrogen gas, which rose into the air, and fell, as
'1bove-m(,nt1mned, at the distance of 130 miles from the place
of its ascension. ’

The clasticity and tenacity of caoutchouc, its power of
resisting the action of most chemical agents, and the rdcent
improvenments in working it, promise to rendenits applica-
tions in the arts much more extensive than they have
hitherto been.  The process for softening the caoutchoue,
15, by leaving the bottle for ten or twelve houis in common
cther; and then to blow it out to the desired thinness, by
fastening mto the neck a tube, with a stop-cock.

p——

LXXV.—On Winding-up Clocks, by taking advantage of
various Natural Changes, and Artificial Movementst.

A PATENT has been taken out by a Mr. Richard Ward,
of Waterbury, New Tlaven county, Connecticut, on Nov.
5th last, for the application of air to the above purpose.
Air, like other bodies, is expanded by heat, and contracted
by cold ; it is proposed to use the expansion and contrac-
tion of this fluid, by natural changes of temperature, to
keep a clock wound up.

An air-chest, or reservoir, of the capacity of four or five
gallons, it is cstlmatea by the patentee, will be sufficient

* Quuaiterly Journal, Vol. XVIT.

+ From the Jonrnal of the Frauklin Institute, with additions, by the

Eprror.
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for a time-piece with a striking movement. A tube is to
pass from this air-chest into a small gasometer, constructed
with three concentric cylinders, precisely like those used
for holding gases by the chemist. When the air expands
in the chest, it is forced through the tube, and 1aises the
middle cylinder of the gasometer; and when it coutracts,
that cylinder consequently falls.  This cylinder is so sus-
pended, that a cord or cat-gut, which passes vver a puliey,
turns a drum or barrel, and winds up the clock, whether
ascending or descending. The particular modes of eftect-
ing this, described by the petentes, we shall not at present
detail ; those conversant with maelvacry wiil be at no loss
in conceiving how this may be done.
, That a delicately made tine-piece mav he wouad up, by
the expansien and contraction of fluids or solids, from na-
tural changes of temperature, is an admitted fact.  We
have before made the following remarks upon the subject
of the application of some of the moving obects in nature :
“ Some of these may be employed to keep clocks and
other engines wound up, so that therr action shall be con-
tinued. The contractions aud expansions of a lopg bar of
metal, from changes of temperature: the perpetual currents
of rivers; the flux and reflux of the tude ; 1egular and irre-
gular winds, and draughts or carrents of ai ; the hygro-
metric changes m cerfain substances, are of the kind in-
tended ; the employment of some of them is famihiar, and
the posaibility of using the whole of them, ws well of some
others which are not enumerated, will be evident to most
of our readers.”

On the employment of frequently recurring artificial move-
ments, for similar purposes. By the Epiror.

, Wewell remember, many years emce, a clock, in Merlin’s
celebrated Mechanical Museum, near Hanover-square,
which was wound up by the movements of a door in the
houge; and which was necessarily opened and shut many
times a day. Our friend, Mr. J. J. Hawkins, also proposed,
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long since, to avail himself of the vast quantity of power,
and which might'be usefully employed to work machinery,
to be obtained from the constant passage backwards and
forwards, of a numberof persons over the yielding or spring-
ing-boards of a cellar-door, in any of the great thorough-
fares or alleys in this metropolis; and winch downward
pressure might easily be transferred to work machincry.
We also recollect Mr. James Jones, Engineer, whose im-
provements in screw-stocks and taps, we have lately given,
employing the motion of a door in his father’s premises,
which was continually opened antl shut throughout the:
day, to work a punp in the lower story or cellar of the
house, which raised the water from the sink to the surfhce «
of the ground, whence it could easily run off, as®there
were no sewers to drain it helow. .

These suggestions may, no doubt, occasion our readers
to avail themselves of many other sources of power, readily
attoinable ; but of wlich, for want of being reminded there-
of, they never yet profited.

We find a patent is lately obtained, by a Mr. Henry H.
Western, of New York, for a tide-power, to work wuchinery,
by the rise and fall of the tides on the sea-coasts ; he pro-
poses to employ vesscls or floats of great weight and buoy-
ancy, so that, in the instance of the fall of the tide, by their
weight, or their weights contained in them ; and in the rise
of the floats, by their floating, they may apply both ways
a force proportionate to their weight and magnitude; and
which, heing connected to a lever, or beam, may be applied
to draining or putting in operation machinery, and thereby
saving animal, steam or other powers, and possessing the
very important advantage of contiguity to the marts of the
manufactured articles.

The invention may be put in use by the affixing of a
condemned or other hulk of a ship, of the required size. *
Or floats, with proportionate weights in them, properly
affixed in one of the usual slips, or in any tide-water ; and
the beam or lever extended into a building projeeting cver
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it, or by the side ofit, or on the side of streets fronting on
the slips, and in other situations contigious to the tide-
water, the extent of the power to be regulated by the size
and weight of the float.

Dr. Thomas P. Jones, the Editor of the Jonrnal of the
Franklin Institutc, remarks, that ¢ the power to be ob-
tained from the foregoing plan, supposing such an ar-
rangement to be made as shall place it all under command,
may readily be computed, its elements being the weight
which rises and falls, and the distance of this rise and fall

.with every tide,” This power the patentee claims to
apply to machinery, or any other required use.” It has
been repeatedly applied to use in raising sunken vessels,
and it removing rocks and other obstructions from the
bottoms of rivers. I, therefore, the claim is intended to be
made abstractedly, it seems to us that it cannot be sus-
tained.”

LXXVIL.—On the extraordinury effects of an Liarthquake
at Lima, in 1828. By Capt. T. M. Bacnornp*.
Kughtsbrudge, June 18 1829,

““ Having experienced, during my residence at Coquimbo,
on the coast of Chili, no less than sixty-one smart shocks
of earthquakes m twelve months, without taking minor
ones into consideration, I was induced to obtain, from an
officer of H. M. S. Volage, th: particulars of the de-
structive visitation which occurred at Lima in 1828.

“ On the 30th of March H. M. S. Volage was lying
moored with two chain cables in the bay of Calloa ; the
weather was remarkably fine and clear, when, at half-
past seven o'clock, a hight cloud passed over the ship;
at which moment the noise usually attendant on earth-
quakes in that country, resembling heavy distant thunder,
" was heard ; the ship was violently agitated, and, to use
the words of my informant, ¢ felt as if placed on trucks,
and dragged rapidly over a pavement of loose stones.” The

® From the Quarteily Journal of Saence.
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water around ¢ hissed as if hot iron was immersed in it ;’
immense quantitie$ of air-bubbles rose to the surface, the
gas from which was offensive, resembling, to use my
friend’s phrascology again, ¢ rotten pond-mud.” Num-
bers of fish came up dead alongside; the sea, before calm
and clear, was now stiongly agitated and turbid, and the
ship roiled about two streaks, say fourtcen inches, each
wav. A cry of ¢ there goes the town,” called my friend’s
atrention towards it: a cloud of dust, raised by the
agitation of the carth and the fall of the houses, covered
the town from view, whilst the tower of the garrison
chapel, the only objest visible above the dust, rocked for
a few seconds, and then fell through the roof ; and, frem
the high perpendicular rock at the north end of the islagd
of St. Lorenzo, a slab, supposcd thirty fegt thick, se-
parated from the top to the bottom of the chiff, and fell
with a tricmendous noise mto the sea.  The wharf or pier
was croched shree paits across, showing a chasm of
eighteen inches wide ;5 the chronometers on shore, except
those in the pocket, and most of the clocks, stopped, whilst
the ratey of chronometers on boaid were in many instances
altered. A great number of lives were lost, amongst
which were four priests, killed in the churches, one of
them by the falling of an image, at whose base he was at
prayer.

“ The Volage’s chain cables were lying on a soft muddy
bottom, in thirty-six fect water ; and, on heaving up the
best bower anchor to cxamine it, the cable thereof was
found to have been strongly acted on, at thirteen fathoms
from the anchor, and tweuty-five from the ship. On
washing the mud from it, the links, which are made of the
best bolt or eyhnder wrought-iron, about two inches in
diameter, appeared to have undergone partial fusion for a
considerable extent.  The metal scemed run out in grooves
of three or four inches long, and threc-eighths of an inch
diameter, and had formed (in some cases at the ends of
these grooves, and in others at the middle of them) small
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spherical lumps or nodules, which, upoun scrubbing the
cable to cleanse it, fell on the deck. The other cable was
not injured, nor did my friend hear of any similar occur-
rence amongst the numerous vessels then lying in the bay.
The part of the chain so injured was condemned, on the
vessel’s being paid off’ at Portsmouth, and is now in the
sail-field of the dock-yard, and I should think a link of it
would be worth preserving in the museums of the different
scientific bodies*.

* That the phenomena of earthquakes are produced by
volcanic explosions, there can be little doubt, and that they
are frequently accompanied by powerful electric action, has
lorg been known. To which of these causes are we to look
for tlte powerful effects here described ?”

LXXVIL—OQbservations on the 1I'addle-Wheels now used
in propelling Steam Vessels, and on those recently in-
vented and patented by Jacon PrrriNs, Lsq.
Engineer. '

SiNcE the application of stecam to the purposes of naviga-
tion, no description of machinery, except the steam-engine
itself, has occupied so generally the time and attention of
mechanics as the paddle-wheel.  Inventions, endless in
variety, have been patented for propelling steam-vessels :
till lately, however, none have been fouud so efficient,
durable, and economical, as the common whecl, notwith-
standing its waste of power is very considerable.

When the dip of the common wheel is not more than
one-tenth of its diameter, the waste is erroneously sup-
posed to be inconsiderable; but when it exceeds that
proportion, the loss of power is confessedly in geometrical
progression, it being found that if the wheel be immersed
to half its diameter, the strain on the engine becomes so

® QOur readers will find a notice of this very singular effect, ar described
to us by sfriend who saw it at Portemouth, m vol. V. page 272, —Epivox.
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great as to leave very little of its force ‘applicable to the
propulsion of the bobat.

Of course sea~going steamers are, from the irregularity
of the ocean’s surface, more exposed to this injurious in-
fluence than vessels navigating rivers or quiet waters, where
the dip of the wheel can be regulated.

It is obvious that the common paddle, when at the
lowest dip, where it should have the greatest power, moves
in water already disturbed by the preceding paddle, and
it is evident that after the paddle has passed the lowest
dip, it is not promoting the progreds of the vessel, as jt
would do if it were acting in undisturbed water.

To obviate some of the difficulties above stated, dn
eminent individual, Mr. Oldham, of Dublin, has, in comt-
mon with many others, taken great pains #nd incurred
considerable expense. e constructed a wheel, the paddles
of which enter the water edgeways, and by machinery
attached to them, gradually change their position, until,
on their successively aniving at the lowest extremity of the
wheel’s rotation, they present a face at right angles with
the keelp and then gradually revolving, leave the water
edgeways. But the complexity, increased friction, lia-
bility to derangement, weight and expense of this wheel,
were found miore than to counterbalance its theorctical
superiority.

Simplicity, durability, lightness, and cheapness, are
requisites not to be dispensed with in the construction of
paddle-wheels. 1f with thesc essentials a wheel can be
constructed to work with undiminshed action, at a dip
ordinarily of one-third, and occasionally of one-half its
diameter, without incurring a greater consumption of
steam power than attends the common wheel, when used
in still waters, then a remedy will be found for the great
loss now experienced in sea-going vesscls. Such a wheel
has lately been invented by Mr. Jacob Perkins.

Those who have witnessed the Chinese method ot
sculling, must be strongly impressed with the superiority ot
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that over the Lurepean application of the oar. The action
of Mr. Perkins’s wheel is not unlike that of the Chinese
scull ; in fact, the only difference is, that the motion of the
scull is reciprocating, that of the paddle-wheel in question
rotatory ; the 1otatory motion being clearly preferable,
inasmuch as the frequent change of motion in the scull is
so much waste of power.

Comparative expernuents with the common, and with
the nowly mvented, wheel, alternatcly used in the same
boat, have shown, that even at a shallow dip, the most
appropriate to the common wheel, there is a very important
gain with the wheel of Perkins.« But when the wheels
are each of them immersed to one-third of their diameter
(perfiaps an overage dip for sea-going vessels), the ad-
vantage attcnding this newly invented wheel is scarcely
credible !

Facts are stubborn things, opposed as they may be to
the theories of men of acknowledged ability. It has been
asserted by certain eminent engineers, that the common
wheel admits of but little improvement. [f it cannot be
demonstrated that much power is lost by the common
wheel, then would those engineers be borne out in their
assertion. But recent experiments, made in England and
America, prove the loss of power with the common wheel
to be very much greater than had hitherto been 1magined.
If the loss were trifling, could a single horse on a towing-
path do the work of a six-horse engine in the boat ! Could
two horses attached to the hawser of a boat, moved by a
twenty-five horse power engine, neutralize the power of
the engine, stay the progress of the boat, and occasionally
give her stern away? These facts, however, are well
authenticated !

‘ngineers, who believe in the perfection of propelling
machinery on the old plan, exultingly reply to these facts,
by making abstract inquiries. such as, whether a vessel
can move as fast as the periphery of the wheel by which
she is propelled ?  Whether, if a boat move four-fifths as
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fast as the periphery of the wheel, it is not considered fair
speed? and then come to the conclusion, that the whole
loss of power cannot exceed one-fifth, and that allowing
for friction, it is absurd to expect to save much of that
small proportion by any improvement That this con-
clusion is premature, the following remarks are intended to
prove.

Let it be supposed that a paddle wheel can be made of
such power, and to have such hold on the water as to move
only one-hundredth part faster at its periphery than the
vessel it propels, the diflcrence in suéh case between thg
relative velocity of the dheel and the vessel, would be as
nincty-nine to onc hundred. 1t is true the magnitude of
the wheel would require steamn power in proportion, and®
then the remedy would be as bad as the discage, but the
casc is practicable.  To suppose, therefore, that the loss of
power is only as the relative movement of the wheel and of
the bout, is as Wbsurd as it would be to assert, that inas-
much as the carriage wheel and its body move with equal
volocntv, it matters not what load the camaee coutains.
In the ono case the speed or draught of the horses must be
increased, so in the other must thc steam power.

We will consider the subject, however, in a more tan-
gible shape. There are four kinds of water-wheels, of
which the undershot assimilates more to the paddle-wheel
than the others ; and the undershot wheel, it is acknow-
ledged, loses two-thirds of its power, that is to say, if
three pounds of water fall one foot on an undershot wheel,
it will not communicate impetus suflicient to raise more
than onc pound to the height of the fall.  Let us examine
these data in three points of view with relation to the
paddle-wheel.

I1st. The undershot wheel is propelled by water descend-»
ing on it.

2ndly. The water so falling is so directed as to strike the
float-boards at right angles with their surface.

3dly. Although the power iz communicated by water
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moving at a quicker rate than the wheel, yet 5o soon as it
has communicated a portion of its impetus to the wheel,
that quantity of water left on the float-boards, and hurried
round with the wheel, is dead weight, and serves only to
impede the wheal’s velocity, and so to diminish its
power.

In all these particulars, the disadvantages attending the
common paddle-wheel are greater than those above de-
scribed.

Ist. The water cannot descend upon a wheel revolving
en a plane of water.’

2ndly. The paddles do not stitke the water at nght
angles with their surface, yet the impetus given by the
first paddle is the principal power, inasmuch as it is ex-
erted on undisturbed water, all the others moving in water
previously disturbed.

3dly. The inert body of water between the paddles, car-
ried round by the wheel, must be greater‘than that carricd
round by the undershot wheel.  And, above all, the back-
water is far more considerable with the paddles, than with
the undershot whecl. ‘

Now if the loss of power with the undershot wheel is
allowed to be two-thirds, and 1t has been demonstrated
that the loss by the paddle-wheel is greater than with the
undershot, eflorts to improve the paddle-whecel will be less
open to be characterised as visionary and unprofitable.

Mr. Perkins’s improvements remedy, in a great degree, the
losscs of the common wheel, whether by indirect action or
by back-water.  The paddles are made to enter and leave
the water edgeways ; when at the lowest rotation of the
wheel, their action is at right angles with the keel; cach
paddle entess into, and moves in, water undisturbed by any
preceding paddle; and thus cvery paddle immersed is doing
service, though in different degrees, at the same moment.

The new paddles show the greatest proportionate advan-
tage when one-third and upwards of their diameter is im-
mersed.  This degree of umersion would  ordinarily
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amount to from seven to eig’ht feet, instead of two, the ad-
vantageous dip for the common paddle. The resistance of
water being so much greater at the depth of eight feet than
it is at two, too much importance cannot be attached to
this material distinction between the two modes of propel-
ling—Perkins’s paddie being made more in the shape of an
oar blade than of a float-board.

As Perkins's paddles do not strike the surface of the
water with thew flat sides, on entering it, the constant tre-
mulous motion, expericaced i steam-hoats, will be obvi-
ated.  So violent is the concussion, “in a heavy sea, wit.h
the common paddle, or if the wheel be much immersed,
that the destruction of the paddle, and even of the shait,
or parts of the connecting gear, are not unfrequent odcus-
rences. .

LXXV]IH—Ou different kinds of Bread*.

We distinguish three species of bread : in the first kind,
termed bread made without leaven, we knead the flour up
with wager, with or without the addition of eggs, butter,
sugar, &c., aud then expose the paste either to the action
of heat, or of the air, until it becomes hard and solid. This
bread is never spongy.

In the sccond kind, named leavened bread, the flour,
after being mixed with w:ter, and reduced’to a liquid pap,
is left to ltself for several hours, in order that the panary
fermentation may take place throughout the mass; that is
to say, that the saccharine matter which existsin the farina
may be changed into alcohol and carbouie acid ; which,
finally, by their expansion, when aided by the action of
heat, render the bread light and spongy. More frequently,
however, instead of leaving the mass to ferment of its own
accord, we facilitate the fermentation by means of certain
substances termed leavens or ferments, which change the
whole mass more speedily.

* From ' Dudustriel Belge.
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In the third specics of bread, we cause a sort of artificial
fermentation to take place, by adding ¢o the paste certain
substances, which, by the assistance of heat, suffer gas to
escape continually, and form bubbles, or those cells which
change the nature of the paste, and give to the bread that
spongy appearance and lightness, which, in the other case,
resulted from the fermentation of the mass. This bread
has not received any name in particular, and the bakers do
not prepare it unless expressly desired to do so.

The various farinas differ in the quantities of bread which
they produce. For. household bread, they prefer that
which absorbs the least water. Thys, however, is not that
preferred by the bakers, and the reason is clear.  The me-
thods of kneading, give to the bread difterent qualities ;
and they employ two modes.  Tn the first method, both in
France and m England, they introduce a gieat quantity of
air into the paste.  This operation produces an acid, and
also a portion of sugar. In the second pethod, they are
contented with pressig the mass ; and, in this case, it ap-
pears that no sugar is formed. It iy by this mode that they
prepare sea-biscuits. .

As the fermentation of the flour proceeds slowly, so it
becomes indispensable to add something to quicken it ; this
cffect is obtained by means of leaven. It is not, however,
necessary to prepare the leaven every time the bread is
made ; 1t is suficient to lay by a little of the paste remain-
ing from the last baking, and which will ensure the acid
fermentation; this may be placed in a bag of flour, or,
otherwise, we may daily add to 1t a certain new quantity of
flour, and sufficient water, to preserve it of the same con-
sistence ; or, which is still better, we may dry this paste,
and then it may be preserved for any length of fime. In
the north of Europe, they use as ferments the scum which
forms during the fermentation of beer, and which they term
yeast. The effect of this is more speedy than that of the
leaven. Or we can easily procure it, by boiling three and
a half pounds of flour, in three pints of water, for ten mi-
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nutes, of which we pour off two pints; .and keep it ina
warm place. Fermentation will commence about thirty
hours afterwards. At this time, we pour into it four pints
of a similar decoction of malt, and when the fermentation
has again commenced, we add another similar quantity,
and so proceed. In France we comprchend under the term
yeast, not only the scum, but also the dregs, of beer, and
which equally serves the purpose. At Edinburgh, and in
Hungary and Sweden, they employ different processes to
procure yeast; but all of them depend upon the principles
above described.  When the baker Jhas not a sufficient
quantity of light pastg for his baking, he may supply tite
want of it by mixing the sub-carbonate of ammonia with
his flour and water ; and after well kneading it, plaze it
in the oven. .

Ovens are usually constructed either with bricks or
stones. The latter retuin the warmth best, and are also
more casy to hgat. In London, the oven is kept hot all
day; and they preserve the heat by frequently supplying
a small fire-place, which is constructed in the side of the
oven, with fresh fuel ; a circular flue passes under and
around the oven, from this firc-place, in its way to the
chimney. The experiments of M. Loth have shown the
advantage of having a grate placed near the bottor of the
oven, to keep up the heat. The biick furnace should be
kept in constant use ; as, if it be suffered tp become cold,
the supply of the combustible will necessarily be much
greater, nor will the baking be so perfect.

We know that the bread has been well made, firstly, if
on cutting the loaf through from top to bottom, it presents
on the cut surfaces a quantity of cells, which continually
increase in their diameters from bottom to top, but, never-
theless, withont being too large. Secondly, when the mid-
dle of the loaf is as dry as the parts near the crust, and
does not crumble too much on cutting it; a proof that it
does not retain too much water. Fifteen pounds of good
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wheaten flour ought not to absurb more than ten pounds of
water, to convert 1t into a paste; and this quantity, when
well baked, ought to yield more than twenty pounds of
bread. ;

Loadon bread.—The method most followed to make the
féermented bread is as follows.

They dissolve in thirty-six pounds of warm water, from
four to six ponnds of salt, at the temperature of eighty-four
degrees of Fahrenheit, and then add three pints of yeast:
on the other hand, they mak.e o hole in the midst of a heap
of two hundred and, eighty pounds of sifted flour; and
with the solution of salt, and sufficignt yeast for the flour,
they make a puste sufliciently thick, and which they term
a quarter sponge ; they thenagain coverit with more flour,
and close the kueading trough with a piece of flannel.
Three hours afterwards, they add three hundred and sixty
pounds of bothng water to1t, and knead up the mass with
a new quantity of flour; this they term half sponge; five
hours afterwards, they again add one hundred and eight
pounds of hot water, and work it with the remainder of the
flour, for an hour at least ; they then cut it into bjt:s, again
cover it with flonr, and leave it at rest in a corner of the
trongh.  Lour hours afterwards, they knead 1t for half an
hour, and then form it into loaves, which they afterwards
place in the oven. They judge when the oven is sufficiently
hot, by throwigg a pinch of flour into it, and which ought
to become black instantly, but without taking fire; they
place the loaves so near to cach other in the oven, that
when they rise, they press each other, and take the form
of cubes. They leave them two hours and a half in the
oven, and when they withdraw them, they take care to
cover them, to prevent them as much as possible from
losing their weight.  This loss, from the baking, amounts
to a ninth part of the total weight, and yet the loaves
nevertheless become three times as large as when put into
the oven. In London, they pui half a pound of alum
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instead of the same quantity of salt, into the bread, as a
seasoning. In the poorer parts of the country, they use
equal parts of salt and alum.

Household bread.—There are but few bakers who make
this bread , it is ordinarily made in those families who bake
their own bread. As the brown farina retains a much
greater quantity of water than flour does, so this bread re-
mains fresh for a longer time than the white bread, but is
apt to crumble. As it is not in general well kneaded, so
it has a puiticular taste, which, although a little sour, yet
it pleases many palates. It has likewise all the imperfec-
tions of being the first baking in an oven, which had beconvs

cold ; and, therefore, t'hcy prefer to use sheet-iton ovens,

and to substitute cast-iron or sheet-iron in place of‘the
vault of bricks ; and which iron ovens also serve to bake
other alimentary articles. Holmes's oven is of this kind,
and derives its heat from a mass of cast-iron which projects
from its side mto the fire-place, and thus no flues are re-
quired*,

They endeavour to increase the weight of bread in various
modes ; but, in gencral, at the expense of its nutritive qua-~
lities. Nevertheless they may employ gelatine to advan-
tage, according to M. D’Arcet’s process.

Sea biscuits.—To make the best biscuits, or the Ameri~
can crackers, they takea good thin paste, and roll and dou~
ble it many times, as if for puﬂ'—paste Thg common sea-
biscuits differ from the preceding, in not being made with
so many doublings. They muke a thick paste, without
leaven or salt, and in proportion as it extends beyond the
feet, with which they knead it, they cut off the borders and
throw them into the middle, and knead them anew. They
thus obtain a biscuit, which breaks in plates. These are
baked in a very low oven, which resembles a muffle.

Spiced breud. (Gingerbread).—To make this, they dis-

* The Editor possesses one of Holmes’s ovens, and can testif ‘y to its great
conveniencc and utility. He was rewarded by the Society of Arts, many
years since, for this valuable invention.
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golve half an ounce of potush,«and a little alum, in hot
water; they then melt in it an ounce of butter, and knead
itup with quick strokes, together with three quarters of a
pound of treacle, and an ounce of mixed spices, of which
the composition is variable ; but for the most part consists
of ginger, canclla, nutmegs, and the four spices.  Caraway-
seeds, aniseseeds, raisins of Corinth,almouds, and other con-
fectionary articles, are also sometimes added. We may
also omit the alum, and 1eplace the potash, by the carbonate
of magnesia, which, by the strength of a small quantity of
it, enables us to compound it as follows : viz., Two pounds
of flour, half an ounce of magnesia, one pound and a-half
of treacle, two ounces of butter, and’the necessary quantity
of water to knead it, holding in solution a quarter of an
ounce of tart'aric acid, form a paste which will rise in half an
hour. In France the spiced bread is made with honey, and
rye meal, without any butter or water.

French bread.—The bakers in France commence their
operations at five o’clock in the morning, by mixing five
pints of water, and three pounds of leaven, reserved from
the last baking, and as much flour as will make a paste,
weighing seventeen pounds. Ten hours afterwhrds they
add ten or eleven pints more water, and sutlicient flour to
make a paste of forty pounds weight; two hours after-
wards, twenty-four pints more water, and flour enough to
make a pastejof the weight of one hundred and twenty
pounds. From this paste they cut off a portion of three
pounds in weight, to serve for the leaven of the next day's
baking. Then, four hours afterwards, they make a new
addition of one hundred pounds of flour, and from seventy
to eighty pints of water, and which will yicld a mass of
about three Lundred pounds weight.  They then begin to
beat the paste, and when it iz well kneaded, they separate
&bout eighty pounds of 1t, which 15 to serve as the icaven
for the next baking.  This paste is so flud, that the loaves
cannot preserve their form befor: they have been exposed
to the heat of the oven. For the second buking, after hav-
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ing mixed the quantity of Jflour necessary, by knendmg it,

thcy add the paste reserved from the former baking, and,

when the mass is ' finished, they cut off a part weighing
eighty pounds, and thus they proceed a third time, a fourth

and o on, until they have made twelve bakings. They
thus continue to work for several days together, only they
modity it after every fourth baking, by adding what they
term « young leaven to the paste which each baking had
impawred or weakened.  If they would iutroduce into the
paste either selt or yeast; they thin it in a proper manner
with water, which contains yeast or salt in solution.  They
also use yeast for the soft dread. A quarter of a poundsof
the ycast from beer i§ equal to eight pounds of the paste
leaven ; so that four ounces of ycast are eq uivalent to twenty
pounds of the paste. The paste in which they have mixed
the yeast, must not, however, be mixed with that contain-
ing leaven.

In France, they estimate the consumption of bread, in-
cluding that ustd with soups, at two pounds and a quarter
per person ; whilst, in England, it is not quite thirteen
ounces.

Frenct sea-biscuits.—To one hundred pounds “of flour
they add ten pounds of leaven, but older than that which
is used for making bread, and with water, form it into a
thin mass, which is well beaten. They finally cut it into
bits, of a certain weight, flatten 1t with a r[lling-pin, and
prick it full of holes. It 1s baked for two hours.

German bread.—This is named semmel, and is made with
fine flour and ycast; and they always make the paste a few
hours before they bake it. The large semmels weigh about
half a pound each ; but the best not above two ounces;
they are of an oblong form, and sometimes adhere in rows
of five or six dozens. But, with the exception of these,
all the bread prepared in Germany is made with rye meal
and wheaten flour, of which the proportions vary. Their
ovens are of an oval shape, and the vault is sufficiently
clevated. In Russia their ovens are composed of plates of
cast-iron. B B2
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LXXIX.—0n the manufacture of Red, Green, Yellow, and
other Enamel Colours*.'

Red.—This is a primitive colour, that is to say, it is not
formed by a mixture of other colours ; it is gencrally ob-
tained from iron. There are plenty of processes for making
it; some consist in calcining the sulphate of iron, others in
oxidizing native iron, by theaid of a strong heat and the
contact of the atmospheric air. But the following is the
manner of procuring the most beautiful red.

We must procurc a quantity of steel, the best and finest
which can possibly be had ; the old blades of English
raaors are very good for this purpose. These must be
brokeh into small pieces, and be introduced into a matrass
containing snlphuric acid diluted with water. The so-
lution may be made in the cold, but much better and
quicker by the aid of hcat. When it is eflected, the
solution must be poured into a porcelain bason, and be
evaporated on a sand-bath, until the liquid has attained a
certain degrec of concentration ; it must then be exposed
to the open air, when crystals of sulphatc of iron will be
formed. When these have attained a proper size they
must be taken out of the mother waters, and be placed
upon a leaf of paper to be washed.

After the sulphate has been well purified, it must be
dissolved in abdut three times its weight of distilled water,
be filtered through paper, and evaporated a second time.
It will then form, on cooling, crystals of the sulphate of a
beautiful emerald green colour, and very transparent. After
these have also been well washed and dried, they must be
enclosed in a wide-mouthed bottle, with a ground stopple
to it.

. When we would prepare the red colour, we take one
part by weight of the sulphate, and a cuarter of a part of
sulphate of alumine (alum), and grossly powder them, in
order the better to mix the two salts; on the other hand,

* From the Dictionnaire Technologique.
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we make a charcoal fire in a calcining furnace, and when
it is of a good glqwing heat, we place a plate of thin sheet-
iron upon the coals, on which we have previously laid the
two powdered sulphates. The aqucous fusion of the two
salts takes place at the same time, but the mixture is at
first white, and then reddens: we should thercfore take
great care not to make the fire too strong, lest we cause
this red tint to fade. Finally, when we perceive that the
colour is uniform throughout, we remove the plate from off
the burning coals, and leave it to cool, and we may dis-
tinctly perceive that the more it approaches to the tempe-,
rature of the atmgsphere, the fingr the red colouf is .
devcloped. .

Nevertheless, as we may always find in the cadciged
mass, certam parts of the oxide of iron where the red is
of a more agreeable tint than in other parts, so we may
select them. We (rc]msit these sclected pieces upon a glass
slab, moisten .them with distilled water, and grind them
with a glass muller until we have reduced them to a very
fine powder. When this 15 ellected, we remove the colour
with a pallete-knife, and place it in a porcclain vessel, when
we wash it repeatedly with hot water, decanting the
water each time; (inally, we dry the residuum in a gentle
heat,

In order to make known the reason for adding a fourth
pat of the sulphate of alumine to one parjy of the sulphate
of iron, we wmust suy that it is not because the colour be-
comes thercby finer and more intense ; on the contrary, the
alunune, Dy the white tint natural to it, tends to deaden
the clear 1cd which the iron manifests; but as that colour
is extremely fugacious, the alumine by its refractory pro-
perty, gives it a certain fixity which 1t would not otherwise
possess ; so that although this last substance predominates
in the composition, yet the red colour is more fixed, although «
less intense. DBut we must not proceed beyond the due
limits in this respect.

This red is greatly employed in vitrefiable painting ;



374  On the Iha;’ujactun of Red, Green, Yellov,

it is used in imitating many flowers and fruits: it also
forms entire draperies; it likewise enters into the tints
destined to imitate the carnation, such as in certain parte
of the lips, the corners of the eyes, &c.

The alkaline fluxes aie not proper to be mixed with this
red colour; the metallic fluxes are much better. This
colour is onc of those which spread rcadily under the
pencil, and as it receives a large quantity of flux, so it is
greatly used upon glass, enamel, and porcelain.

Of flesh-coloured enamel.—This colour, whose name is
sufficient to demonstrate that it is very useful in this kind
of painting, is also made with the gulphate of iron; but
ingtead of only using one-fourth of a part of the sulphate of
alumine, as in the casc of making the red colour, we mix
two, three, and even somctimes four paits of it ; so that,
as we know that the alunmine 1s a whige substance, the red
becomes paler accordingly in notable proportions, and we
thus obtain what are termed fesh colours.. We here also
perccive, that in virtue of the refractory quahty of the
alumine, we are obliged to introduce 1n the flesh colours
a greater quantity of the above-mentioned fluxes ; never-
theless experience has ponted out in a peremptory manner
the theory for the best unxtures.

Green-coloured enamels.—Thesc colours may be ob-
tained from two metals, copper and chrome. The follow-
ing is the mafger of procuring 1t from the first of these
metals.

We choose the finest rose copper which ean be had, make
it very thin, and cut it into small bits, which we dissolve
in two or three timea their weight of nitric acid, diluted
with water. We must take care to introduce the metal a
little at a time, in order to prevent a too great eHervescence
taking place, and lest we should risk the sudden loss of
the oxigen in the acid. We add the metal as we see the
action is terminated, and thus continue until a perfect sa-
turation is obtained ; finally, we place a crucible in a wind-
furnace, and heat the crucible by placing burning charcoal



and other Enamel Coloygs.” 375

around it ; we then pour indo it about a fourth part of the
contents of the solution of copper. When the liquid re-
ceives the i lmpressmn of the fire, it swells and mounts
towards the upper part of the crucible. If it thicatens
to cseape, we noust direct the wind from a pair of hand-
bellows into the midst ot it.  This precaution hiuders the
loss of the hiquid, and it instantly falls to the bottom of the
crucible.

When the evaporation of the quantity fiist poured in is
compleied, we add another portion of the solution, always
taking cure to put in but a little at a time, for the reason
above assigned.  We thus continue the process until the
whole quantity is podred in, when we cover the crucible,
and carry the caleination to a red heat. At the end, of* a
quarter of an hour’s firing, we toke out the crucible, atd
Iet 1t cool. When we can take it in the Aand, with a
steel haute, whowe point 15 a little rounded, we remove the
oxide of copper, which appoars 1o the form of a very black
powder, and b a state of extreme division, unless the
fire Las been too violent, in which case the oxide will be
of a grey colour, and its moleenles become agglutinated,
and attathea to 1he interior of the crucible, so as to make
it cifficult to remove them,  This circumstance is an in-
convenience which it is better to avoid by employing a
moderate fire.

Potash and soda also precipitate copper jrom the nitiic
solution of it ; but then the precipitate is df a bluish green
colour : by calcination 1t becomes black.  We may employ
cither of these two processcs, but must observe that the
first is that constantly used.

The oxide of copper affords a fine green colour when it
is vitrefied with fluxes; but 1t 15 a little difficult to use with
the pencil. Neverthcless this colour is indispensable, it
furnishes those tints which are peculiar to it, and whieh
the oxide of chrome, of which we shall next speak, is in-
capable of affarding.
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Another green colour, produced by the oxide of chrome. —
This oxide is obtained by the decomposition of a stone,
which is named chromate of iron. This stone is of a bluish
grey colour, and often black. The following is the manner
of treating it, in order to procure the green oxide of
ehrome.

We pulverize the stone in an iron mortar, and pass the
powder through a very fine sieve; it is then mixed with a
little less than its own weight of the nitrate of potash, also
pulverized. The mixture being intimately made, we fill
a Hessian crucible two-thirds with it, and place it in a
wind-furnace ; we then cover the crucible, and heat it.
We should observe that we must taKe care to apply the fire
by degrees As the matter begins to become red-hot, we
perccive a movement to take place throughout the whole
mass ; the nitrate of potash is decomposed, and there es-
capes from the mixture, between the cover and the upper
edges of the crucible, a great qnantity of azote, in the
gaseous state. The residuum 1n the crutible consists of
the chromate of potash, alumine, silex, aund the oxide
of iron.

The operation may last from half an hour to threé-quarters
of an hour, with a continued firc : at the end of this time
the crucible is withdrawn from the furnace, and left to
cool ; it is then broken, and its contents pulverized. This
powder i thep mixed with four or five times its weight of
water, in a copyer vessel, and placed upon the fire.  After
boiling for a quarter of an hour, the water is decanted,
which will have assumed a fine golden yellow colour. We
filtre this water through paper, and again put it into the
copper vessel, in order to cause it to dissolve what little
chromate of potash may still remain in 1t; we filtre this as
before, and repeat the process until the water is no longer
eoloured yellow.

On the other hand, we dissolve in the nitric acid a cer-
tain quantity of mercury : when the solution is effected,
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we pour the nitrate of mercury into-the solution of chro-
mate of potash,.when there will fall a precipitate of a red
colour, which is more or less lively, according to the degree
of purity of the two solutions ; we decant the supernatant
water, which ought to be linpid and colourless, instead of
yellow, as it at first appeared. We then wash the red
deposit which is found at the bottom of the vessel: this is
the chromate of merecury.

We proceed as follows, in order to piocure the oxide of
chrome, which we cxtract from the chromate of mercury
with which it is mixed. We put the chromate, whether,
diy or not, into a crycible, place it in a furnace, and urge
the fire. By this operation the mercury, by reason ofyits e
volatility, escapes from the composition; so that &t ghe
end of a quarter of an hour, there only remgins the oxide
of chrome in the crucible, in the form of a light powder,
very much divided, and of a fine green colour.

If you would avoid the loss of the mercury in this opera-
tion, you must place the chromate of mercury in an
carthen retort, to the beak of which an adopter must be
luted, with its recipient, in order to condense the mer-
curial vapoygs.

If you would not obtain the green oxide of chrome by
the distillation of the mercury, you may procure it directly
by mixing the chiomate of potash with double its weight of
flour of sulphur, and subliming it over tfe fire. In this
operation the sulphurets and the sulphites of potash are
formed, which may be dissolved out by hot water, and the
oxide of chrome be set at liberty.  In this Jast manner the
green colour may be extracted from the chromate of iron;
and we believe the process is performed by many persons.

This oxide of chrome is very fixed ; it bears the great
heat of a porcelain furnace without being neutralized ; and
it can thus be successfully employed to make the plain
foundations of the vases intended to be decorated with
gold. The tints of green may be varied at pleasure, either
by the addition of a little blue, or a little yellow. These
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colours ure but rarely vitrefiéd before using them, which
renders them exceedingly easy to spread svith the pencil.

Of yellow coloured enamel —This is also a primitive co-
lour, and is procured fiom several metals, such as antimony,
lead, tin, and also silver. The following is the mode of
proéuniug the oxide of antimony, which scives as the basis
of a yellow colour of dificrent tits.

They reduce the reguius ol this metal to a very fine pow-
der, and pass il thiough a sieve; they also polverize the
crystallized nitrate of potash (or the nitre of commerce;)

+they then take one part of the regulus of antimony, and
oné purt and a hulf of nitrate of potash, and wix the two

- mgredients intimately ; they then place a erucible, {formed
of.e0bd clay, m a furnace, with a good draught, and pro-
ject into it, a Jittle at a time, the mixiwie of antimony and
nitre. At each spoounful of the matter introduced into the
crucible, there is a considerable movement of the mass ex-
hubited ; this motion 15 accompanied by a yivid and bril-
liant flanne ; this 1s extinguished by adding a new quantity
of the matters; and the process is contimued until the ern-
cible is become nearly full, when it is covered, und a brisk
fire is kept up for a quarter of an hour. At the end of this
time the crucible 1s withdrawn from the furnace, broken,
and the heavy mass detached which adheres to it this 1s
pulverized, glound with water on a glass slab, aml then
placed in a pordilam vessel, where hot water 15 poured upon
it many times. Thus the excess of potash is washed out,
and the white oxide of antimony remains at the bottom of
the vessel ; this is termed washed diaphoretic antimony.

When we would fix this yellow colour by fire, we com-
bine, with one part of this oxide of antimony, one or two
parts of the red oxide of lead, or minium, and mix the two
oxides perfectly ; we then place them in a crucible, and in-
troduce it into a labor atory furnace ; we give it a slight de-
gree of fire, but continue it for three quarters of an hour,
after which we withdraw the crucille, break it, and find
the mixture converted into a fine rich yellow colour.
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We can easily, by the same means, obtain yellows, more
or less coloured ; 1t is sufficient to know, that for this end,
the more the oxide of lead predominates, the paler will the
colour of the yellow be.

We can also prepare a very beautiful yellow colour by
mixing in a similar manner, with one part of the white
oxide of antimony, a part and a half of the acetate of lead
(white leud), and one pait of the hydiochlorate of ammonia.
We pulverize these substances, sift them, and pnt them
upon a test, which we place in a calcining furnace, and
make a fire sufliciently mtense to decompose and sublime
the hydrochlorate ofeammonia.  When we perceive that
the operation 1s terminated, which is manifested when ot
an atom of smoke tises ; and the composition also appear-
ing of a vellow colour; we withdraw it from ¢he fire, leave
it to cool, and wash itin a large quantity of water.

We can also torm another yellow with two parts of the
white oxide of stin, one part of minium, one part of the
sulphate of alumine, and half « part of the hydiochlorate
of silver, which the older chemists termed funacornea.

(To be continued.)

LXXX.—O0n the originators of Gas Lighting in England
and France. By Wirtiam MaTTHEW s, Lnomccr

It has been stated, since the death of N[l. F. A. Winsor,
that he was the “ onginator of the practical and useful ap-
plication of gas-lights;” and, likewise, ¢ in 1803 he pub-
licly demonstrated the use to which this chemical discovery
was applicable;” but these operations are unauthorized
cither by the date, circumstances, or even Mr. Winsor's
own detail of his discovery. He obtained his patent in
May, 1804, and the first magnificent proposal of his scheme
to the public is dated in that ycar, with the following pom-
pous title :—* Account of the most ingenious and import-
ant national discovery for some ages. British imperial
light ovens and stoves, by which above 1,000 per cent. are
saved and gained in light, heat, and some other valuable
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products for British manufactuies, commerce, and naviga-
tion, as proved by an exact account of profit and loss ap-
plicd,” with more matter of similar hwport, “by F. A.
Winsor, the second inventor and improver.”  Though Mr.
Winsor described himsell as the second inventor, in the
same publication he stated that “the celebrated French
engineer, Le Bon, who, on the nost flattering representa-
tions from the National Institute, obtained the longest
brevet d’ invention ever granted, had, in the winter of 1802,
a house fitted up in Pans, which was scen by thousands
with the greatest astonishment. The fanic of this discovery
spreading in all the literary journals of the continent, in-
duccd the writer (Mr. Winsor) to travel from Frankfort to
Pari&, where he often witnessed the wonderful effects of
common smake being made to burn with greater beauty
than wax or oil!”  But still further to attract attention to
what he called his ¢ British imperial patent stoves, ovens,
and utensils, for producing sevenfold heat, and beautiful
light, oil, pitch, coke, and pure inflammable gas, without
sparks, soot, or ashes, from which all the accidents of fire
arise;” he annexed the following remaikable advertise-
ment :—* Such noblemen, gentlemen, public or private
companies, or individuals, who, from witnessing the uncom-
mon effects of common smoke, shall be convinced of the
great utility of this discovery, and may have an inclination
to embark son¥ propeity n this valuable speculation, may
be furnished with a sight of a written plan for a three-fold
grand national establishment, which, in the least prospect
of success, must ensure uncxampled advantages to the
proprietors, and which opens stll greater prospects.” Such
were the first pretensions and representations of the second
inventor of gas-lights; and in the latter part of the ycar
1804, Mr. Winsor certainly made an cexhibition of his
“ discovery and invention,” at the Lyccum.  But, in 1805,
he published a circular, to display the ¢ immense advan-
tages” of his project, in whicl he averred, that ¢ five
pounds deposit will suffice for realizing the scheme in Lon-
don aud 1its environs, and all the other sums wanted will
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prove a small deduction from speedy pro’fits.” In the same
letter he also mentioned his “greatly undervalued esti-
mates ;” and designated his scheme as ‘“ a minc of wealth ;"
but the acme of his rhodomontade appeared in 1807, when
he stated the “savings” to be effected at 114,845,2941. ;
and, “if only ouc-tenth of this smin were realized, each five
pounds deposit will secure 5704 per annum.” However,
to insure to his subscribers the immense advauntages held
out to them, he proposed that government should impose a
tax upon coal, in order to promote the use of his gas and
coke ; and, according to his estimate, this tax would pro-
duce a revenue of 10, 75] ,000/. By storics o extravagant
did Mr. Winsor, at on¢ period, amuse the publw ; and it
has been affirmed that he did not obtain less than 50, 040,
which he expended upon his schemes.  That he was “the
founder of the chartered gas-light and coke company” i
undoubtedly true; and the above extracts will show some
of the means by which he cffected his purposes ; but I be-
lieve not the slightest trace exists cither of his scientific
discoveries, or hlh mechanical ingenuity and skill, numerous
as are the proofs of the great loss sustained by individuals
who confided in his representations.

A French brevet d’ tnvention being similar to an English
patent, that describes the particulars of the invention for
which it is granted ; it may be fairly inferred that Mr.
Winsor actually read M. Le Boun’s while he Mwas in Paris ;
and it is remarkable, that although on the first application
for a bill to incorporate the gas-light and coke company,
in 1809, one of the principal reasons alleged was the grand
discovery alluded to above, which was also strongly main-
tained by the notorious Accum (Mr. Winsor’s coadjutor),
yet, on the second application, in 1810, the very petitioners
for the bill positively affirmed, that ¢ the persons applying
for it have never claimed the merit of original invention i
the application of gas-lights

That Mr. Murdoch. engineer to Messrs. Boulton and
Watt, of the Soho, near Birmingham, was the person who
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first made gas-light extensively useful, and long before
Mr. Wiusor Lucw any thing about th(,m, has been estab-
lished by the mcontlovertlble evidence of facts. In 1792,
he cmployod them to light his office at Redruth, in Corn-
wall, where he nlso amused the inhabitants by a small steam-
carnage, v hich ran along the reads with gas-lights attached
to it.  In 1798, he mtroduced theit use to hght Messrs.
Boulton aud Watt’s steam-engme manufactory at the Soho ;
and, at the celcbration of the peace, 1n April, 1802, the
illumination of Messrs. Boulton and Co.’s very large estab-
hishment was wholly with gas-lights, which was the first
pnblic display of this ‘mode of illumination in any country.
This splendid cxhibition, at the Soho, I saw, and probably
100,000 persons besides myself; it was continued for
several successive nights, and was reported in the news-
papers of the time.  Mr. Clegg, the inventor of the gas-
meter, and the present engineer {o the imperial gas-light
company, being then an apprentice to Messrs. Boulton and
Watt, assisted in the operation ; and this evidently occurred
many months prior to M. Le Bon’s exhibition at Paris,
which Mr. Winsor stated that he “travelled from Frank-
fort to Paris™ to witness, The establishment at the Soho
occupies a space nearly as large as Greenwich Hospital, so
that some opinion may be formed of the extent of the ap-
phication of gas-lights before Mr. Winsor went to Paris, or
exhibited at the Lyceum, or in Pall-mall.  Besides, the
chartered company did not succced till they discarded Mr.
Winsor's plans, and adopted those which Mr. Murdoch
had introduced.

In my “ Historical Sketch of the Origin and Progress
of Gas-lighting,” I endeavoured to give a faithful narrative
of Mr. Winsor’s labours ; and I trust that those who may
have dispassionately read that little work, will admit my
having candidly and justly appreciated his merits, studious

— ‘ Nothing to extenuate,
Nor set down aught in wmalice.”

This letter is dictated by the same regard for truth and



On Ghs- Lighting. 383

rectitude ; and should yoy favour me'}vith its insertion, 1t
may enable your readers to form their own opinion of the
correctness of my ‘statements, though they may be in direct
contradiction to the erroncous and fallacious account sent
to you by some indiscreet and not very well informed ad-
mirer of the late Mr. Winsor.

With respect, I am, &ec.

WinLraym Marrnews.
Jondun, May 20, 1830. ~

Remarks, by the Enirox.

Wo have transcribed the ubove from one of our respect-
able daily journals, and entirely agtec m the sentiments
expressed by Mr. Madthews, as to the demerits of the latga
Mr. Winsor, some of whose lectures we attended b(zth‘at"
the Lyccum and in Pall-mall, and were not a little amused
at the extravagence of his pretensions, and ¢he ignorance
he displayed in real science ; for instance, at the Lycenm,
he pretended to smelt metals by means of gas.  Now, what
will our readers think, when we tell them, that this pre-
tended smelting of metals consisted nerely in fusing soft
solder, contained in an iron ladle, over the flame of the gas,
an operation which does not require more heat than is suf-
ficient to boil water!  We also well recollect his complete
failure in his attempt to hight Pall-mall by mecans of gas,
although his apparatus was stationed most favourably for
the purpose.  And hkewise, thar when hg attempted to
light the back of Carlion-house gardens, in St. James’s-
park, the gas stunk so abominably, ewing to its want of
due purification, that Mr. Winsor declared, some encmy of
his must have scattered assa-feetida all along the front of
the wall !

We think that some notice is due to the early efforts
made by the late Mr. Knight, a watchmaker, formerly
residing in Fleet-street,near to Fetter-lane, in gas-lighting.
We well recollect the success of his endeavours to light his
own premiscs, aud we may also add, that he was the first
establisber of the Dorset-street, or City gas works, and
which still hold their emmence in this respect amongst,
the:r numerous rivals.
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LIST OF PATENTS FOR NEW INVENTIONS,
Which have passed the Great Seal since April 24, 1830,

To John M¢Tnnes, of Auchenreoch, and of Wdodburn, in that part
of our united Kingdom of Great Britain and lrcland called Scot-
land, Esq.; for the manufacture or preparation of certain sub-
stances which he denominates ¢ British Tapioca,” and the cakes
and flour to be made from the same.  Dated April 24, 1830.—To
be specified in six months,

To Samuel Brown, of Billiter-square, in the city of London,
commander in our royal navy ; forcertain improvements in making
or manufacturing bolts and chains. Dated April 24, 1830.—In
six months.

To Joseph Cochaux, of Fenchurch-street, in the city of London,
merchant ; who, in conseqjuence of a communication made to him
by & certain foreigner residing abroad, is in possession of an appa-
, ratus calculated to prevent or render less frequent the explosion of

beilers,in generating steam. Dated April 24, 1830.—In six months.

‘To Paul Descroizilles, of Fenchurch-street, in the city of Lon-
don, chemist; for certuin improvements in apparatus for econo-
mizing fuel, in heating water and air, applicable to various pur-
poses. Dated April 24, 1830.—In six months.

To Thomas Cook, of Blackheath-road, in the county of Kent,
iieutcnant in our royal navy ; for certain improvements in the con-
struction and fitting up of boats, of various descriptions. Dated
April 24, 1830.—In two months.

To James Perry, of Red Lion-square, Holborn, in the county of
Middlesex, bookseller and stationer; for an improvement or im--
provements in or on Pens. Dated April 24, 1830.—1In six months.

To John Wilkes, of Blue Anchor-road, Bermondsey, in the
county of Surry, engineer, millwright, and machinist (one of the
co-partners in the firm of Bryan Donkin and Co., of the same
place, engincers, {nillwrights, and machinists) ; for an improvement
or improvements in a part or parts of the apparatus for making
paper by machinery. Dated April 28, 1830.—In six months.

To Thomas Petherick, of Penfullick, in the parish of lywar-
dreath, in the county of Cornwall, mine agent; for certain ma-
chinery for ceparating copper, lead, and other ores, from earthy
and other substances with which they are or may be mixed ; and
which is more particularly intended to supersede the operation now
practised or used for that purpose, commonly called jigging. Dated
April 28, 1830.—1In six montbs.

.. To John Walker, of Weymouth-street, in the county of Middle-
sex, esq.; for an improved cock for fluids. Dated May 4, 1830.
~—In two months.

To Henry Robert Salmon Devenoge, of Little Stanhope-street,
May-fair, in the county of Middlesex, gent.; who, in consequence
of a communication from a forcigner residing abroad, is in posses-
gion of certain improvements of machinery for making bricks.
Dated May 8, 1830.—1n two months.
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Files, smooth, Gill’s improved onés, 9 .

Filtre for water, on Hawkin’s portable one, 307
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Flint’s screw-cutting tools, 292

Francillon’s mode of taking plaster casts from medals, &c., 111

Fresh water muscles, minute ones, 209

French straw works, 228

Friction, Rennie on, 159

Furnace for hardening pit-saws, 9

Fuschia coccinia, farina of, 68, 76
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Gas-lighting on, 379
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Gelatine and wheaten-flour paste, Clay’s, 115
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Gill, Thomas, recollections of the late, 8, 91, 143, 309
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Heat, M‘Sweeny on regulating it, 338—Puymaurin on, 348
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Human labour, Booker on diminishing, in the colonies, 211

Hydrometra stagnorum, its proboscis, 140

Indian rubber, on, 349

Ink, Iithographic, Netherclift on making, 100

Tnks, on coloured ones, 85

Insect in cedar, 142

Iron, Eynard on a silicate of, 148

Jeweller’s borax, improved, 78

Jones on the union of mechanical skill with science, 19—On the futilitsg
of attempting to make perpetual motions, 56—On screw-cutting, 258
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Lithographic transfers, Netherclift on making, 100
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M‘Sweeny on regulating heat, 338

Machinery, Smith on the advantages of emplor ing 1t, 266
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Matthews on gas-lighting, 379

Meat, bad, Whitlaw on it, 39
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Steam-cngine improved by Watt, 22
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Test-machine, Boulton’s, for bending sword-blades, 14
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gNDES", .

. "
Tyger lilly, farina of, 68, 76
Unburnt bricks, Chines¢, 112 .
Varley’s graphic telescope, on, 806—Chemical lute, 114
Vice-screws, Editor on making, 289 .
Viper, poison-fang of one, 200, 210
Watch-glass, on a singular whirling motion of a, 19
Waterton on preserving birds, 87
Water-colours, Robertson on improved painting in, 245
Water-filtre, Hawkins’s portable one, 307
Water-mills, improved ones, 17
Watkins’s galvanic pile, formed of one metal only, 154
Watt, James, notice of, 22
Wax introduced into flour-paste, 114
Wedgewood, Josias, notice of, 20
Wheaten flour and albumen lute, 113
Wheatep flour and gelatine paste, Clay’s, 115
Wheatstune’s symphonion, 63
Wheel animalcule, Editor qn it, 333
Whiskey, Scotch, on making, 178
White ants, &c. destroyed by steam, 101
"S{inen’s rail-way carriage, 23
Winding up clocks, on, 855
Wine,*raisin, Aikin on making, 115
Wollaston on malleable platina, 179
Wollaston’s mieroscopic doublet, Gould’s, 313
Yellow ink, 86
Yellow straw, on dyeing, 233
Yellow feathers, on dyeing, 254
Yellow enamel, on, 378


















