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‘ORNAMENTAL PAINTING AND GILDING ON
EARTHENWARE AND PORCELAIN.

This elegant oraamental art was introduced into

Canada for the first time by Messrs. Hurd & Leigh, _

of Yonge street, Toronto, about two years ago.

The exceedingly beautiful wares of the English |

potteries are go attractive to all who have the least

taste, that almost every family regards the posses- |

gion of a set of beautiful china as among the first
requisites of housekeeping. Unfortunately, how-
ever, the loss by breakage in tramsporting this
class of goods from England to this country is so

great as to raise the price of the finest articles |

above the couvenience of many to purchase. This
will be better understood when we bear in mind
that one hroken article spoils the sale of a whole
set, and in many cases two or three sets are re-
quired to complete one, on the whole of which the
duty has been paid. The Messrs, Ilurd & Leigh,
familiar with the pottery business in all its practi-
cal detail, resolved to remedy this state of things
by importing their fine porcelain without the orpa-
mental work, and having the artistic ombellish-
ment executed here, at their own establishment.
They accordingly sent to Begland for a family of
artists who had been educated at a school of design

in connection with the potteries, and had long |

experience in working for some of the best estab-
‘lishments. These came, & furnace was erected,
and the business is flourishing under the patronage
of both sections of the Providce. DBesides working
for the trade, this firm takes orders from private
individuals, such as completing scts, pamtmo and
gilding mottos, crests, and designs of any required
pattern. The process of embellishment will be all
the better understood if preceded by a brief account
of the material wrought upon,

The chief ingredients of pottery are alumma.
and silex, in familiar terms elay and flint, mixed
together in various proportlons, according to
the kind of ware to be produced. The pos-
gession of the clay requisite for making the
finest porcelain by the Chiness, long gave
their ‘manufactures a 'most envied superiority
‘over those of other countries. "The Portuguese had
imported porcelain from China since 1503, and as
yet, in 1709 all ‘the labour and researoh and all

-plaster of Paris.

the wealth that had been spent in experiments,
bad failed to produce an imitation of it in Europe.
a little before that, a horse’s feet sank into a while
soft earth in Germany, near Schneeberg, when its
rider, an iron merchant, travelling on business,
was led to examine it, and afterward he deter-
‘mined to sell it for hatr powder, which was then
in fq‘sljioh. ‘Some of this hair powder fell into the
‘hands of Bittcher, who had long ‘been searching
for it, and in 1709 he succeeded in making from
it the true translucid porcelain. The exportation
of the cla.y was prohibited, and all in the posses-

_sion of the secret of making the porcelain wero

sworn to perpetual secresy, and the penalty of im-
prisonment for life was attached to its violation.
Prance had produced an artificial porcelain ever
since 1695. Ib 1755 the much desired material
was found in St. Austle and St. Stephen’; 8, Corn-
wall, and ia 1758 fine porcela.m was made in Eng-
land. In connection with.this, the name of Josiah
Wedgwood will go dawn to posterity along with
those of Luca della Robbia and Bernard Palissy.
In France, good poreelain material was found a
few years later. The name by which xt. is’ cus-
tomary to particularize fine potter’s clay i is Icaolm,
the Chinese name, which means a ¢ high ridge,”
because they obtain it from a high ridge of granite

{ rocks, of which the clay is a decomposition.

In Cornwall, it passes through several processes
of preparatory treatment, by which all improper
substances are removed before sending it away
from the ¢“pits” to the potteries. At the pottery
it is subjected to the action of appropriate ma-
chinery, by which it is cut into small pieces, dif-

fused through water, and forced through a succes-

sion of seives till not a particle remains which the
potter 'wishes to exclude. Its proper consistency
is..determined by weight, one pint weighing 24
ounces. The flint is heated to redness in a kiln, -

| and at this heat thrown into water, which facili-
. tates the next process of grinding it to fine powder,

This is worked in water by machinery until a pint
weighs 32 ounces, when it is fit to mix with the
kaolin solution in the proportion of five of kaolin
to-one of flint. To this mixture are added, accord-
ing to the nature of the ware to be produced, bro-
ken porcelain .ground, powdered bone ash and
The mixture is now called
“glip,” and the next thing to be done is evapora-
tion to the consistency of dough in the *slip
kiln”? Then, in order to increase its toughness
and plasticity, and to effect the expulsion of air it
undergoes a variety of manipulations, as beatmg,
slappmg, and thorough kneading. Fine porcelain
paste ig often kept & year or anore in & moist state
before it is used. It is now formed into the aiti-
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‘cles required on the potter’s wheel, a vertieal sort
of lathe, or in moulds, The articles so formed
‘are dried in & warm room, and then baked in a
kiln; bat in order to protect them from the direct
action of the fire they are earefully placed in deep
boxes made of & kind of clay that will bear a
higher degree of heat than the articles they are to
contain, These boxes, or *“seggars’” as they are
called, are piled up to the top of the kiln, the bot-
tom of one serving as a lid to the one below.
These must be arranged so that the fire shall have
aceess toall alike, The heat is gradually increased

to, say 1860° to 1880° Fabrenheit, and the usual |

time allowed for baking is about 40 to 50 hours;
“but that is determined by “trials.” Now the fire
is withdrawn, the ash-pit doors closed, and all is
left to cool, when the seggars with their contents
are taken out, and the baked ware is ‘‘biscuit,”
called so because it appears like biscuit. It is
next to be glazed. Litharge, clay, ground flint,
white lead, sand, soda, feldspar, common salt, and
a variety of articles, enter into the comrposition of
glazes, nearly every potter having his own favour-
ite method, which is his own secret. Potters have
always been oppressed with secrets, and some-
times they have not dared to divulge them on pain
of death. The glaze isa mized in much the same
way os the ““slip” was, and to about the consis-
tency of cream. The biscuit artictes are dipped
“into this, and on taking them out enough adheres
for the required object. It is now placed again in
the seggars, to be fived at a much lower tempera-

ture than before, when the glaze fuses and forms

an even, glossy, transparent coaung It is in this

“state and on this vitreous covering ithat they are |

to receive the gilding and fine painting. The
common blue, and other coloured wares, have their
‘pictorial embellishments transferred to them when
they are biscuit, thus: the design is engraved on
a copper plate, printed from that on damp tissue
- paper; the latter, conteining the picture, is pressed
by rubbing it on to the biscuit, where it remains
an hour, and then dipping it into water softens
the paper so that it can be peeled off; leaving the
picture on the srticle, the oil in which the colour
was ground is dissipated by heat in an ,oven.
‘ Now, when it is dipped into the glaze- tub that
material will adkere to the painted part of the biscuit
a8 well as to the other, so that on fnsmg, the glaze
covers and protects the colours.
The finest porcelmn made in England has kaolin
“and granite for its basis, but a much larger pro-
portion of bone-nsh, This, composod as it is of
. carbonate of lime, phospbnte of lime, and a little
v magneam, makes an excellent flux, the phosphonc
acid diffuses nself through all' the materials in

baking, uniting them into & translucent enamel,
This is imported by Hurd & Leigh in white, and
embellisked by them.

On visiting the art department of Messrs. Hurd
and Leigh, weé encountered no reserve. On the
contrary, even more than we thought of asking
was communicated in the most frank and gentle~
manly manner. We found the artist seated, work
in hand, and bis palette before him, treating his
subject much as a miniature painter would, with
this difference in favour of the latter, that k¢ can
see the effect of his colours as he applies themy
the porcelain artist must know what his will be
after they shall have had eight or ten hours firing
in the kiln to burn them into the glaze, for they
will be entirely changed in appearance. The
science of chemistry has furnished the palette of
the ceramic artist with all the colours he requires,
but being metallic oxides, and having to be sub-
mitted to the action of fire for a long time, it is

 indispensable that he should understand their na.
| ture, 8o as to know the exact proportions in which

to combine them for the desired effect. The utmost
care is also required in rubbing and preparing

| them with the proper quantities of volatile oil and

flux on the palette.

For the gilding various preparations of gold are
employed, but geuerally in its precipitate, rubbed
up with old thickened oil of turpentine, and ap-
plied, as the colours are, with a camel’s hair pencil.
We should state that the artist has by his side a
small round rotary table, on which, when it is
desired to put a band of gold or colour on the arti-
cle to be ernamented, the article is placed, and the
table turned round whilst the pencil, charged with
gold or colour, is held in eontact. When the ware
tbus treated has been freed of the volatile oils by
dissipation, they are ready for the kiln, where they
are carefully placed @n iron shelves, perforated for
the equalization of the heat. When the kiln is
filled the door is walled up, the fire kindled, a red
heat raised, and in from eight to ten hours the
colours and gold are properly burnt in. This pro-
cess requires no seggars. The gilded articles are
next taken to the hurnisher who rubs the gilding
carefully in one direction with a tool of agate or
blood stone, with fine sand and whiting as auxilia-
ries, and tha ware is fit for sale.

From the earliest times, and in all countr-es, the

| potter’s art has been practised. It would be in

vain to attempt to trace it to a beginning, as the
ancient Egyptians had no knowledge of its. origin,
It must have been ancient before the commence-

~meunt of history, for their oldest traditious ascribed

the invention of pottery to Num, the supreme

" director of the umverse, who moulded the human

¢
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race on his potier’s wheel, out of the dark clay of
the Nile. The Assyriang and Babylonians used
terra cotta, baked earth, i.e., clay, as a material to
write on, and entrusted to its faithful keeping their
public archives, their historical annals, astronomi-
cal compautations, religious dedications, title deeds,
bills of exchange, and all important transactions.

On two of the cylindrical terra cotta books mow'|

. existing can be read Senacherib’s eampaign against_
" Judah; on two others is recorded Nebuchadnezzar’s
dedication of the great temple to the seven planets;
and we are also indebted to its beiog written on
this indestructible material for the history of the
Assyrian mouarchy.

In Greece, the ceramic art was pursued with an
intensity of devotion, which requires the fine Greek
organization, inspired with the Greek mythology,
fully to appreciate. It was at Samos and at the
Athenion Ceramicus, where the spirit of abstract
form revealed itself to its votaries, and was embo-
died in those immortal works of Phidias, Myron
and others, which have been preserved by the pot-
ter’s art as types of perfect beauty. for all ¢ime.

Three thousand years ago, the ancient Etruscans,
probably of the same race, and inspired by the
same sapirit, developed those matchless forms of
classic purity which are the models of our English
potters,

The most celebrated painters of ancient and
modern times have vied with each other in adorn-
ing the productions of the potter, and this happy
union of sculpture and painting has found patrons
wheraver it has been known. Kings and queens,
philosophers and statesmen, have been found
amongst its most_enthusiastic promoters and col-
lectors, ever since its reappearance in Europe at
the beginning of the fifteenth century. The dukes
of Urbino, to establish a kind of pottery in their
duchy, made great sacrifices. Henri IL and his
oonsort Catherine de Medicis, were also great
patrons of the ceramic art. Every one acquainted
with the romantic history of ceramics will feel
grateful to the memory of this royal couple for
their affectionate protection of Palissy, at the revo-
cation-of the edict of Nantz. Bernard Palissy was
painter, chemist, sculptor and potter of the noblest
type, who died in prison rather than have liberty
at the expense of conscience. :

Elizabeth, and Catharine II. of Russia, Maria
" Theresa and Charles IIE,, and a host of others,
were zealous patrons of the art as well as collectors
of its specimens. The celebrated pottery of Sdvres
owes its perfection to the inflaence of Madame
Pompadour over Lounis XV. Connisseurs all know
. the connection of Madame Dubarry’s name with

that establishment, for it is the name of its most
admired colour.

The King of Prussia thought a set of Dresden
ware, with battle pieces painted on it, worthy the .
ueceptance of the Duke of Wellington after Water~

. 1oo.. George 1V, was a large collector. The Queen
- has an extensive collection, and there are numer-

ous rare specimeuns in Marlborough House. There
are also known to be in England over two hundred
private collections, besides the public ones at the
British Museum, at the Museum of Ornamental
Art, and at the Museam of Practical Geology.

S

LITHOGRAPHY.

Board of Arts and Manufactures Certificate. -

The art of lithography has been practized in
Canada for several years past;, but principally in
producing works of but ordinary artistic interest,
such as maps, bank checques and notes of haud,
commercial labels, &e. A few creditable produc-
tions have, however, been issued: such as the
chromolithograph of Paul Kane’s Indian scenes,
by Fouter & Bencke, of Toroanto; a diploma for
the Toronto Mechanics’ Institute, designed and
lithographed by Sanprorp Fremineg, aud printed
at Scobie’s lithographic press; a large folio show
card for the British America Assurance Company,

| designed and lithographed by J. Moser, Foronto,

and printed at the lithographic press of W. O.
Chewett & Co. These, with a few others, are all
that have been.produced here worthy of being
mentioned,

The demand for first class productions has here-
tofore been 80 very limited as to bave afforded
but little encouragement to this class of artists;
and, generally speaking, when anything very
good has been required, instead of encouraging
those amongst us who were striving at the same
time to promcte a proper taste and secare for
themselves a suitable reward for their labours,
our citizens have gone to the United States, or to
Europe, to obtain what they required and ought
to have had executed here. Wae are glad to be
able to write that, in our opinion, this will be no
longer necessary, as we have both the artists. to
design and those to carry out their designs, in
this city. We would here instance a certificate
just completed for the Board of Arts and Manu-
factures for U. C., to-award to candidates-success-
fully passing the annual examination of the Board.

This certificate is on a centre- tinted. ground, 14
inches by 10 inches, and was. designed expressly .
for the Board by Mr. R. C. Todd, decorstise
artist of this city. Near the top of the design is
a well executed vignette ropresenting the. official
seal of the Board, composed. of the arms of the
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‘Province of Upper ‘Canada, supported ‘on ‘the |
right by = male figure representing the industrial :
‘arts, and on the left by a femile figure represent- -
ing the fine arts, with the railway locomotive,
"&¢., in the back-ground.

Surrounding the viguette, and ‘beneath it, ‘are
“the ‘title' of the Board -and the subject-matter of
the ‘certificate, in ornamental lettering. At ‘the '
‘base, and extending quite across, is ‘a happily
‘conceived group of figures, with appropriste
surroundings, represénting several of the most
importans branchbes -of the fine and indistrial
arts. Here we have the youth at his studies,
sitting in the midst of his books and philesophi-
«¢al apparatus and instruments ; the marble-mason,
the blacksmith, the joiner and the weaver, all
apparently engaged intently upon their several
.ogoupations ; the painter, with easel and palette,
surrounded with objects of interest in sculpture,

" musie, architecture and the decorative arts; and
lastly the printer, not the least important of them
all, holding somewhat of an intermediate place
between the artist and the mechanie, and in the
prosecution of his art advancing the spread of
:Yight and knowledge. over the eartb. In the back-
-ground . of this group are factory buildings and
a steamship, representing manufactures -and com-
merce, ) .

Having said this much for the design, we would
‘not'do justice to Mr. FurLer of the ‘Lithographic
‘Dapartment of the firm of Messrs. Chewett-& -Co.,
of Toronto, did we fail to notice the truthfal and
adniirable manner in ‘which that gentleman has
re-produced the design on stone. It is alike cred-
“itableto designer and-lithographer in all its ‘parts
~no matter how ‘perfect the ‘work of-the former
‘may be, if the labours of thelatter are not-equally
“ywell péiformed, the designer’s skill has beén -exér-
“eised in"vain, : :

A copy of this work isbeing eshibited by Messrs.
“W. C. Chewett ‘& Go. at the Provincial Exhibition,
now beitig held in the City of Hamilton, and we
‘recommend to all ‘persons requiring productions of
-a similar charaoter, to ‘examine it before’ sending
‘any more ‘orders to foreign ‘conntries.

, - NOTICE,

Duties rarquiring our attendance’atthe Provineial
-Exhibition in- the 'City of Hamilton, during ‘the
‘last-week of September, necessitates going to press
‘with the present number a little.oarlier than usual.
“We must therefore defer any noticé of the Exhibi-
“tion for the November number of the Jourial; when
‘we hope to be able to give a pretty full ndtice of

"‘he Arts and Manufactures Departmiént.

‘of eaoutchoue, cut small,

“wash:them out-dead ‘by:the tens of thousands.

Wsefnl Beceigits.
Axte Gireages |

-1, ‘The popular axle grease of the celebrated Mr.
Booth- is'madeas follows -~—Dissolve £ 1b. common
soda in 1 gallon of water, add 3 1bs, of tallow .and
6 1bs. of palm oil for 10 Ibs. of palm_ oil only}.
‘Heat tliem together ‘at 200° or 210° Fah.; mix,
and ‘keep the mixtare coustantiy -stirred till the
tomposition is cooled-down to 60° or 70°. i
. 2. Another and thinner composition is made
with % Ib. of soda, 1 gallon of water, 1 gallon of
rape oil,"and } 1b. of tallow, or palm oil,

3. The French compound, ‘called Liard, is thus
made :~—Xnto 50 parts of finest rape oil put-1 part
Apply heat antil it is

nearly all dissolved.

4. Miunkettrick’s lubricating ‘compound consists
-of 4 1bs, of .caoutchonc :|dissolved in spirits of tur-
pentine}, 10 Ibs. of common soda, 1 1b. of glue, 10
gallons of oil, and 10 gallons of ‘water. Dissolve
‘the soda and "glue in’'the Water by heat, then :add
the oil, and lastly-the caoutchoud, stirring them
until perfectly incorporated. ) )

5. The following is the ordinary kind of axle-

“grease in common use :—1 part of five black lead,

round 'perféctly “smooth, with 4
ome recipes add a little camphor,
Black Lacquer for Boots-and Shoes, Harnessy &ce
Mix four ounces of shellac and half an ounce of
the finest lamp black in a stone bottle, with twenty
ouunces of alcobol of thie strength of eighty degrees,
and close the moath of the bottle with a damp blad-
der.
four hours, but shake it often in that time. Then
pierce a hole in the bladder with a needle, place
the bottle in -hot water, -and let it stand in it half
an hour, takiong it out often to shake it. Unfasten
the bladder skin, pour one ounce of Venetian tur-
pentine into the bottle, close up the mouth again,
and place it once more in warm water. The bottle
should be kept always corked,,and it requires to
be ‘shaken ‘before ‘using the contents.— Shoe -and

ZLeather Reporter.

: The Ant Tiaps .

- Housewives and others who are troubled with
ants may probably use the following trap to ad-
vantage:—Procure a large spouge, wash it well,
and press it dry, which would leave the cells quite
open: then sprinkle over it some fine white sugar,

pairts of lard.

.and place it near where the ants are troublesome,
.They will soon ¢ollect upon the sponge and take

up their abode ‘in the cells, It is obly mecessary
to dip ‘the spotige in sealding water, which- ’;ill

at
on ‘more sugar, and set the trap for a nmew haul.

“This process will soon clear the house of every ant.

. - Q@uick Antidotes, ‘
. If any poison is swallowéd, drink instantly half
a _glass of cool watér' with a heaping teaspoonful

 ‘edch ‘of ‘comimon ‘8alt and ‘ground mustard stirred
“into it. ‘This vomits ae BOon as it reaches the

stgmach; but forfearsgme of the poison may still
remain, swallow the white of one or two raw eggs,
‘or drink'a cup of strong coffee, these two being

1 antidotes for a greater number of poisons than

Add nothing more to the mixture for twenty-
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any dozen other articles known, with the advan-
tage of their being always at hand; and if not, a
‘half-pint of sweet oil, orlamp oil, or * drippmgls),?’
‘or melted butter or lard, ate good substitutes. * Dr.
J.Edmonds, 2 prominent English pbysician, writes
as follows to the London 7%imes:—*I inclose a

‘simple, safe, and accessible prescription for the:

whole range of acid and corrosive poisons, which,
if promptly used, will almost invariably save life.
Mix two ounces of powdered chalk or magnesia,
“or one ounce of washing soda, with a pint of millk,
and swallow at one draught; then tickle the back
of the throat with a feather or finger, so as to pro-
duce vomiting. Afterward drink freely of ho
milk and water, and repeat the vomiting, 80 a8 to
- thoroughly wash out the stomach.” Any quantity
of chaﬁ{‘or»magnesia' may be taken with safety,
but soda in large quantities is injurious. I may

.add that, the narcotics-being excepted, milk aloune

is an aatidote for almost all the poisons, and
especially if followed by vomiting.” -

To Imitate Mahogany.

Use beech, box, or _o.nyQt_her close grained wood:’

plane it level, aud smooth it with fine glags-paper.
Then stain it by any of the following modes: 1.
Rub the surface . with .nitrous acid, and aftorwards.
brush on.two or three coats of the following miz-
ture: Dragon’s blood, 4} oz., sods, 1 oz., rectified
. gpirits, 3 pints; mix and apply. When dull it
may be revived by using cold drawn linseed oil as
& polish, : : .

. Aloes, 2 parts, dragon’s.blood, 1 part, spirit,
20 ports ; dissclve nnd apply. Finish with oil and
wax, coloured with alkanet. :

A New Form of Gunpowders
Messrs. Hall & Wells, of Worcester, England,
propose & new gunpowder, to consist of 47 parts
of chlorate of potash, 38 parts of ferro-cyanid of
potassium, and -5 parts of sulphur. The ingre-
dients, after being first pulverized, are mixzed into
a paste with water; when dry, about 10 parts of
caoutchouc are added, and the compound is com-
lote. One of its peculiar features is that it may
e 80 moulded that the entire charge shall consti-
tute a solid mass, thus greatly facilitating the
manufacture of cartridges. ’
_Nutritive Fiuide
Take 1 pint of new milk, 2 pints of soft water,
2 tablespoonfuls of parched flour, 1 teaspoonful of
of salt, 2 teaspoonfuls of white sugar, 1 teaspoon-
. ful saleeratus, and 2 tenspoonfuls 6f lump magnesia.
-Bring tho milk and water t0.a boil, add the flour
previously wet with a part of .the water, boil just
. 8 minutes, and .Fqur on to the sugar and salt'in
..an earthen vessol ;. stir it occasionally, and when
nearly cool add the saleeratus and magnesis. Take
1 tumblerful or:4 full every hour. This is excel-
- lent for persons suffering ‘with weak stomachs or
- diarrhoea.—Boston Cultivator. ’
To Prcserve Metal from Corrogion. -~
Dip the article in a very dilate solution of nitric
acid, and afterwards immerse iu: linseed oil, allow-
ing it to drain thoroughly.
) Coloured Glagss
According to some, we have lost the secret of
_the-ancient glass dyes, but this is a mistake. Gold
is as willing as of old to stain glass ruby red, and

‘nese, iron, aud cobalt.

- ¢¢Ox CHEMISTRY APPLIED TO THE ARTS.”

. Parchment. Hair, its composition avd dyeing.

“speeial

80 is the humbler copper, which can also tinctare
it green. -Silver secures & yellow or an orange,
and iron gives the same. - Cobalt provides - for
‘blue, copper and chromium for.'green, manganese
for purple, and uranium for a topaz-like canary
yellow. Tin makes a white glass milky and opaque,
such as we see in the dials of watches, and a black
enamel is secured by the darker oxydes of manga-

Solders.

For Lead.—Melt one part of block tin, and,
when in a state of fusion, add two parts of lead.
Regin should be used with ‘this solder. :

For Tin.—Pewter, 4 parts; tin, 1; bismuth, 1.
Melt them together and run them into slips. Resin

is'also used with this solder.
AFQ‘; .Gold.—Pure gold, 12 parts ; silver, 2; cop-
per, 4. ’ '

| For Brass.—Brass, 2 parts; zine, 1.

For Fron.—Good tough. brass, with a small quan-
tity of borax. S i

For Pewter.—Bismuth, 2 parts; lead, 1; tin, 2.

For Copper—Copper, 2 parts; zine, 1.

For Silyer—Silver, 5 parts; brass, 6; zine, 2.

Hard Solder.—Copper, 2 parts; zine, 1.

Soft folder.—Tiv, 2 parts ; lead, 1 part.

Scelected Briicles.

PROCEEDINGS OF THE SOCIETY OF ARTS.

CANTOR LECTURES.
Bt De. F.
~Crace Cavrverr, F.R.S,, F.C.8.

LECTURE IIL

Delivered on . Tuesduy Evening, April 14th, 1864.
Learasr.—The art of the currer, Morocco, Russia, and patent

leathers. The art of tawing skins. Chamois and glove skius.
¢ Wool, its wash-

ing, scouring, bleaching, and dyoing. Silk, itsadulterations and

conditioning. = - : .

I shall have to crave the indulgence and patience
of my audience during this lecture, as it will chiefly
consigt of descriptions of processes for the most
part well konown to manufacturers and others
engaged in the leather trade. Thus, the art of
currying, which is ‘applied principally to such

.leathers as are intended for the upper parts of

shoes, for harness, &c., is carried on at the present
day nearly as it was fifty years ago, and still is but

“little known to the publie.

Currying. — The objects in view in currying
leather are several: to give it elasticity—to render
it nearly impermeable—to impart to it a black or
other colour, and, lastly, to reduce it to a uniform
thickness. These qualities are imparted by the
following processes: After the leather obtained

| from hides or the thicker qualities of skins has been

damped, it is placed on & stone surfacé and ener-
getically ‘rubbed, firat with a stone, then with a

: iind of knife ealled o slicker, and lastly with
s hard brush. The leather is then ready to be

" stuffed or dubbed, which consists in covéring it on

the fleshy side with tallow, and hanging it ic a
moderately warm room ; and as'the water contained
in the leather evaporates, the fatty matter pene-
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‘trates into-the substance of the leather and replaces
it. The dubbin% process is then repeated on the
‘other side of the leather, which is now ready to be
softened and rendered flexible, and this is effected
by rubbing it with a tool calied 2 pummel. The
leather then undergoes the last mechanical opera-
tion, which reduces it to uniformity of thickness by
shaving off the inequalities of its surface by means
of a peculiarly shaped kuife called a slicker, The
greatest part of the curried leather is blackened on
the grain side by rubbing it with grease and lamp
black, and lastly brashing it over with a mixture
of grease and glue. I believe that some kinds of
eurried leather are dyed by a gurely chemical
process, that of rubbing the tanned skin, first with
iron liquor, and then with o solution of gall nuts
or other tanning substances. The most tedious of
the foregoing processes is that of dubbing, which
has been greatly improved of late years by the
Americans. The scoured skins are placed in a large
revolving dram, of ten or twelve feet diameter, and
lined inside with wooden pegs. A certain quantity
of tallow is then introduced and the whole set in
motion, and whilst the hides are thus tossed about,
a carrent of warm air is passed through the drams
which carries of the moisture and allows the grease
to penetrate the hide. By this means thick hide
leather can be stuffed in four or five days.

Split Leather.—A . large branch of trade has
sprung up within a few yearsowing to the invention
of machinery for splitting hides, skius, and kips,
by which the quantity of leather has been consider-

"ably increased, though I am afraid this has been
done at the expense of its quality.

Fuancy Leathers.—Allow me to give you a slight
insight into the methods of preparing various fancy
leathers, such as Morocco, Russia enamelled,
tawed, or kid leather, used for soldier's belts,
gloves, &c., and lastly, oiled leathers, used for
washleather, gloves, &c. Until the middle of the
eighteenth century, Morocco leather was wholly
imported from that country, for it was in 1735 that
the first Morocco works were established in Paris,
and similar manufacturies were soon set up in
various-parts of the Continent and in this country.
The process by which Moroces leather is prepared
is a8 follows :—The gout and sheep skins, which
are especially used for this branch of manufacture,
are softened, fleshed, unhaired, and raised or

swelled by methods similar to those already de- .

scribed, but one essential element of success in this
kind of leather lies in the perfect removal of all
lime from the skios, which is effected by plunging
the well-washed skins in & bath of bran or rye
flour, which has been allowed to enter into a state
of fermentation. The result is, that the lactic and
acetic acids generated by fermentation of the
~ amylaceous substances combine with the lime-and
remove it from the skins. The other essential
oiot is the mode of tanning the skins.” Each skin
1s sewn 80 as to form a bag, and filled, through a
small opening, with a strong decoction of sumaec,
and after the aperture has been closed the skins

...are thrown into a large vat containing also a decoe- |

tion of the same material. After geveral hours
they are taken out, emptied, and 'the operation is
. repented. To render these skinsg ready for com-
" merce it i3 necessary to wash, clean, and dye them,
The last operation was formerly tedious, and

required great skill, but since the introduction of
tar colours, the affinity of which for animal matters
ia 80 great, it has become comparatively easy. The
skins after they have been dyed, are oiled, slightly
curried, and the peculiar grain, characteristic of
Morocco leather, is imparted to them: by means of
grooved balls or rollers. There are two inferior
kinds of Moroeco Jeather manufactured, viz., those
called roan, prepared in a similar way to Morocco,
but not grained, avd skivers, also prepared in the
same manner, bat from split sheep skins. T owe
to the kindness of Mr. Warren De la Rue, the
beautiful .specimens of leather before me, which
will enable you to appreciate the various qualities
of these interesting productions.

Russia Leather.—The great esteem in which this
leather is held is owing to its extreme softness and
strength, its impermeability, and resistance to
mildew, which latter property is imparted to it by
the use of a peculiar oil in its currying, that is
birch-tree oil, the odour of which is well known as
a distinguishing feature of Russia leather. As to
its preparation, I will merely state that it is very
similar that of Morocco, with these differences, that
hot solations of willow bark are used inatead of
sumac; that it is generally dyed with sandal wood
and a decoction of alum ; and, lastly, as already
stated, the birch-tree oil is used in currying it.

FEramel Leather.—This class of leather is usually
prepared with calf and sheep skins tanned in the
ordinary manner. They aredyed black by rubbing
them over with a decoction of logwood, and then
with iron liquor or acetate of iron. The leather is
softened with a little oil, and is ready to receive a
little varnish, which is applied by means of & brush.
The varnish is compused of bitumen of Judea,
oglpal varnish, oil varnish, turpentine, and boiled
oil. -

Tawed or Kid Leathers.—The manufacture of this .
class of leathers differs entirely from that of those
already described, as their preservative qualities
are imparted by quite different”substances from
those used with other leathers, the preservative
action of the tanning being substituted by that of
a mizture of alum and common salt. Let us ex-
amine together a few points connected with the
production of this classof leather. One of the most
interesting characteristics is the method of unhair-
ing sheep,lamb, and kid skins, after they have
been well washed and fleshed on the beam. The
old process of unhairing by smearing on the fleshy
side with & milk of lime, was improved by mixing
with the lime a certain amount of orpiment. or
sulphuret of arsenic; but Mr. Robert Warrington
having nscertaioed that the rapid removal of hair
in this case was not due to the arsenic, but to the
formation of sulpharet of calcium, proposed, with
great foresight, the fullowing mixzture as a substi-
tate for the dangerous and poisonous substance
called orpiment, viz.: Three parts of polysulphuret
of sodium, 10 parts of slacked lime, and 10 parts
of starch. The -polysulphuret of sodium may be
advantageously replaced by the polysulphuret of
calcium, The skins unhaired by any of these
processes, are now ready to be placed in a bran or
rye buth, as with Morocco leather, or in a weak
solution of vitriol, to remove, as already stated, the
‘lime. After the lime has been thoroughly removed
from the skins, they are dipped in what is called
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the white bath, which is composed for 100 skins of
13 to 20 1bs. of alum and 4 to 5 1bs. of chloride of
sodium or common salt, and the skins are either
worked slowly in this bath or introduced into a
revolving sylinder to facilitate the penetration of
the preservative agent, which, according to Berze-
livs, is chloride of alouminium resulting from the
action of the chloride of sodiam on the alum.
When the manufacturer judges that the skins have
been sufficiently impregnated with the above
mixture, he introduces them into a bath composed
of alum and salt in the same proportions, but to
which are added 201bs. of rye flour and fifty eggs
for 100 sking. After remaining a few hours they
are removed, and allowed to dry about fifteen days,
and are then softened by working them with a
peculiar iron tool, the white surface which charac-
terises that class of leather being communicated to

them by stretching them on a frame and rubbing |

them with pumice stone. A large quantity of
tawed leathers are also preserved, retaining their
hair, which is done by simply suppressing the un-
hairing and rubbing processes. ’

Chamois, Wash, or Oiled Leather.~—These classes
of leather are named from the fact that formerly
they were exclusively produced from the skin of
the chamois, but at the present day sheep, calf, and
deer skins, and even split thin hides, are manufac-
tured into this kind of leather. I should also state
that the employmeut of this kind of leather has
greatly decreased of late years, owing to. the general
substitution of weollen fabricsin articles of clothing,
You will see by the following description that the
preparation of this class of leather differs entirely
from those previously detailed ; the conversion of
gkins into leather, or from a substance subject to
putrefaction to one free from that liability, being
no longer effected by tannin, ag in the case of
hides, and Morocco and Russia leathers, or by the
use of mineral salts, asin the case of tawed leathers,
but by that of futty matters, especially animal oils,
such as sperm. - The skins are prepared in the
same manner as for tawed leathers, and then sub-
mitted to what is called the prizing operation,
which consists in rubbing the hair side of the skin
with pumice stone and a blunt tool or knife, until
the whole of the rough appearance ig removed,
and the skin 'has acquired a uniform thickuness.
They are then worked on the peg until the great
excess of moisture has béen wrung out, and plunged
into the trough of a fulling mill, to the action of
the wooden bammers-of which they are subjected
until nearly dry. - They are then placed on atable
and oiled, and several of them, after being rolled
together, are replaced in the trough of the fulling
mill. When the oil has been thus worked into the
substance of the skins, they are removed, exposed
to the amosphere, again oiled, and once more sub-
Jjected to the fulling mill; after which thay are
placed in a moderately heated room for a day or
two, the object of which is twofuld, viz., to facilitate
the evaporation of the water and the penetration of
the oil, and to ereate a slight fermentation, by
which the composition of certain of the organic
substances have undergone such modification as
to enable them to combine in a permanent manner
with the fatty matters. These processes are re-
peated until the maoufacturer deems the leather
sufficiently. prepared to be fit to undergo the

following operations, viz., to be immersed for
several hours in a caustic lye bath, to remove the
excess of oily matter, washed, and pegged.. It is
only necessary to stretch the leather on a table,
then on a horse, and lastly between rollers, after
which it is ready for the market. The ordinary
buff colour of these leathers is communicated by
dipping them, previously to the finishing processes,
into & weak solution of sumac. Before speaking of
the further processes necessary to fit these leathers
for the glove manufacturer, allow me to have the
pleasure of describing that of Mr. €. A. Preller,
whose mode of preparing leather is very interesting,
owing to the rapidity with which he converts hides
into leather, and also the remarkable toughness
which his leather possesses. To attain these
desirable ends Mr. lgreller proceeds as follows :—

| The hides are washed, slightly limed, unhaired, -

fleshed, and partially dried ; they are then smeared
with a mixture made of fatty matters and rye
flour, which having been prepared a fow days
previously has entered into fermentation, a process
which has so modified the fatty matters as to render
them more susceptible of immediate absorption by
the hide. T think that this feature of Mr. Préller’s
plan deserves the serious notice of all engaged in
the mauufacture of oiled leathers, as it appears to
prove that fatty acids (or modified fatty matters)
are better suited for combination with skins than
neutral fats. The hides, with additional fatty
matters, are then introduced into the large Ameri-
can drums, previously noticed in speaking of
currying, an(;) after four days they are removed,
washed in an alkaline fluid, worked with a pummel
and slicker, and after being dried they are ready
for market.

Qloves.—The manufacture of this article is now
a most important branch of trade, and is the means
of giving employment to large numbers of people
in several towns in ‘this country as well as on the
Continent. To render the above mentioned oiled
leather sufficiently soft and pliable for gloves it is
necessary to submit it to the following further
operations :—The Chamois, kid, or other skins are
rubbed over with a solution composed of llb. of
soap, dissolved in half a gallon of water, to which
is added 111b. of rape seed oil, and 20 yokes of eggs,
or what has been recently found to answer better
thar eggs, a quantity of the brains of animals
reduced to pulp. The use of the two latter sub-
stances, is extremely interesting in a scientifie
poiat of view, for they both contain a peculiar
nitrogenated matter called vitalline, and special
fatty matters called oleophosphoric and phospho-
glyeeric acids, which doubtless, by their peculiar
composition, communicate to the skins those pro-
perties which characterise this class of leather.
The skins are then washed and dyed in various
colours, after which they are softened, and rubbed
with an instrament adapted to slightly raise the
surface, and give it that well’known velvetty
appearance belonging to glove skin8. I shall not
tuke up your time by entering into the details of
dyeing these leathers, but describe the following
process for bleaching them :—

Bleaching of Skins.—The only process known
until recently for imperfectly bleaching chamois
and glove skins, was that of submitting them to
the influenge of the fumes of sulphur in combustion,
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or gulphurous aéid, dut:latterly two imodes. of
sttaining: that object have béen: proposed. The.
first' consists in dipping skins, for two' days, in.a
weak solution - of mneutral' hypochlorite. of soda,
washing, drying, and rubbing.them with soap and
and oil, The second mode is to dip glove skins:
into a solution of peérmangavate of potash, when
they soon assume a brownish colour, due to' the.
Iiberation of the oxygen of .the fermanganate of
potash; and the fixation of the hydrate of sesqui-
oxide of manganese by -the skin. The skins so
acted on are washed and then dipped in. a solution
of sulphurous acid; which becomes converted into’
sulpburic-acid by thé action of the oxygen of the
sesquioxide of manganese, and the protoxide: thus
prodiced unites with' the sulphuric:.acid whichiis-
soluble in water. The skins' thus bleached when:
dressed are ready for market: : . .

. Gitding. of Leatlier-—The vsual mods of, otna-

meénting leather with gold is to apply, in such parts
as are desired, a thick solution 6f albumen, goveriog’
those parts with-gold leaf, and applying a hot iron,

when the albumen is coagulated and fixeés the gold. !
This plan is objectionable :when .the goods arein- |-

tended for shipment; and the following method,
lately proposed, is far preferable: On the parts re-.

quired to be gilt,:a mixture, composed of five parts of |-
copal and one of mastic, aré spread’; a gentle heat | o#,
is applied, and when the resins are melted the gold |

leaf is spread upon them,

Parchinent.—There are two. distinet qualities of
this valuable material, which has been uséd from
time immemorial 48 & means of préséiving records;
The best quality id prepared from young Jamb, kid
and goat skins, and the second quality from calf,
violf, ass, aud sheép skins. To make parchment
the following is thé process :—Thé skihs are
stretched on strong rectangolar frames, limed,
unhaired, fleshed very carefuglly, and rubbéd with
pumice stone, until the]z have acquired the proper
thickuéss. Then are then dried véry carefully in
the shade.: _

" Dialysis~—Mr, Thomas Graham, Master of the
Mint; bas lately drawn the attention of the scientific
world to & most remarkable property possessed by
organic:membranes, of separating when in solution, -
erystallisable bodies from - those which are not so:
The former he naimes crystalloids; and thé latter
colloids.. For instance, it a solution of sugar
{orystalloid) is mixed with one of gum (colloid) and
placed in the vessel, the. bottom of which.consists
of a gseptum -of aimal or vegetablé parchment, the
erystalloid sugar. will pass thréugh the membrane
into the surrounding water, whilst the colloid gam.
will remain in.the véssel. - Again; if solutions of
iodide of potassium and albumen. he mized togéther,
the iodide of potassium will diffuse itself through
the membrane, which the albumen will not ds.
Also if to an alkaline solution of silidate of soda,
weak hydrochloric acid be- cautiously added; chlo-
ride of sodium will be produced and siliea. will
remain in solution, and if sich a solution be placed
in the dialyser, the chloride of sodium (the crystal-
loid) . will diffuse itself through.the membrane,
while the silica (the colloid) will rémsin behind.
It.is impossible to calculate the immense service
which the digcovery of these facts by Mr. Graham.

i

. will render to physiology, toxicology, and tomanu-,
. factures, a8 in fact: every:day new applications. of
it are being made in; these various departments of
{human research. Thus, to give an;example which
 has. special reference. to these lectures, T have lately.
 seen it proposed by Mr, A..Whitlaw to- place salted.
' meat in latge dialysers, whem it:is stated that'the:
: salt only will be removed, leaving: all the nntritive
- properties of the meat undiminighed. . Mr. Whitlaw:
also proposes to dialyse the. brine in which meat:
. has been salted, and thas to remove'the salt, leaving.
. the: juice of the meat available for use, while the
. salt 18 again in condition to be employed as before.
It will now be my agreenble duty to examine
* with' you a few facts relating to hair and wool, It
! is interesting to observe that hair, wool; feathers,
. nails, and claws, may be sl cousidered as prolonga-
! tions of the epidermis, and present nearly the same

: chemical composition, as: will be' seen by the
! following: table :— .
I veiiim aersiree me s eaemseaeameeen Wanie i G st
| = =] 2 e
: g - dotwg
i < - S P - ot [ ©.
! LHIERB R 2% (22
rg-"e‘ - g i ] o=
ui| 605 | 50-89'| 5100 |-60'14 | 60°40') 63°60°
.| 6:81(: .6.78 | 612 | 667 .7.22.| 700} 7.20;
| v722'] 1725 1691 | 17.94 1670 | 16'30
Oxytén 4 S - g o f )
phur. :| 2565 | 2508 | 2588 ):25°25 2590 |.2200
.| 100-00'| 100-60:{100-00 | 166:00 | 100-00 {100 00 |10000°

Theié substances have also this- peculiarity,.that;
dotwithstdnding their great richness in organio
matters they are extremely slow to decompose.

Huir.=<Thé ouily réal point of interest connected
with hdir appears to'me tb be thée question as to
wliat itg’ various dolours dre to be ascribed, and I
regret that here- I can only give conjectures not
positive” faéts. Vauguelin ‘and Fouroroy, who
analysed hair most éarefully half a century ago,
stated that' hairs- wWeré hollow cylindrical tubes
filléd withi oils of variois colours ; but Gmelin and
others &tdte that thie coloration of hair is due to the'
different proportions of sulphur that they contaiun.
'QUANTITY OF SULPHUR IN. HAILR. :

o 485

. 5.02

- OB cieved.iioerensies ersvisennenes 403
Recently Mr. Barreswil has published a paper,
in which be states that the coloration of hairs is

- probably due to the proportion-of iron in their

composition, and - he argues that as iron, is. the

- essentinl element of the colouring matter of blood,

-t is highly probable that it fulfils the same office
with respect to hair. I may state, en passant, that
. greatimprovements have lately been made in dyeing
human hair. Formerly the patient had to undergo
most unpleasant trédtment, his head being covered
with 2 paste consisting of three paris of lime and
oné of litharge. An dil cap was then applied and'
the patientlefi for twelve hours; when the disagree-
able operation of removing tlie mass and. clearing
“the hair was proceeded with. The black dye
communicated to the hiir in this process was due,
to-the sulphur of the hair combining with the lead

of the litharge, and forming black sulphuret of
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lead: The present.process consisis:in cleaning the.
hair thoroughly with a strong alkaline soap,‘or a:
little weak alkali, then carefully applyinga solution:
of nitrate of: silver, and Jastly a:golution of mono-
sulphuret-of sodium., e T

Wool differs from hair chiefly by its property of
felting, which it owes to0 its.numerous cross lines
ov serratures, as they are termed; the finer the
wool the greater the number. of its serratures.’
Thus, whilst Mr. Goss has found in the finest
Saxony wool 2,720 of these serratures, in a single,
inch in length, he has only found 2,080.in an jnch
f South Down wool, and 1,85 epter, ~ The,

850 in Leicepter.
wool of sheep can be classed under two heads,
that is, into long. waol tain’
-classes of sheep, will maintain the typs )
of their wool under, every circumstance. ~Such are
he_original types of South Down, Norfolk, ‘and
Dorsst, "all of which are short, wool, and all these
sheep feed upon fine and ehort grass. It has been
obsgrved. thiat if they are fed wpon coafse grass,
their wopl will also become coarse. This is’ also
true with. Welsh, Scotch, and ‘even Spanish ‘meri-
nos. A further proof that this view appears cor-
rect is, that the long-wool sheep, such as those of
Luicester, Lincoln and Kent, feed in valleys where
grags ig long and coarse, In all' casesthe size of
the apimal appears aleo:.to correspond with their’
class of food. Another curious fact is the facility
with which one type of sheep 'wi.llvm..eftgf ipto ano-
ther if they change food and climate. Thus many
attempts have been made to introduce into France
our Leicester breed, the wool ich'is g0’ re-
markable for its fineness, length, and silvery ap-
pearance, Still, after four or five 08
there, the wool has loat its most valuable qualities,
In fact the sheep are no more the Leicester breed.

h a

The coarse wool of sheep, however, such as those of |
Devonslhire, does not appear to ‘be so” rapidly in- [

fluenced by any change of climate which the api-

mal may undergo. The aptitude which various |
kinds of wogl have for dyes is also interesting. |
nd of ‘sheep will not dye [
7 ag that of another; and |
wool dyes much more uniformly, if the animal has |

Thus, the wool of one
with ‘the same facility

been washed before shearing, than when the wash-
ing i performed upon ‘the wool afterwards.” Last-
. 1y, the'wool removed by the liming process before
described, will be far inferior in. dyeing properties
to wool taken from the same kind of animal during
life. It may be interesting to some present to
know the best method of removing ‘these irregu-
lariti¢s.” I was engaged during my apprenticeship
. 8t thé Gobeling in investigating this matter, and I
found that the best plan was'to steep the wool for
© 24 hours'in lime water, and then to, pass it through
weak hydrochloriz acid. 'Wool, as it leaves the
animal, is not fit for either dyeing or spinning.
Thus when wool is washed with water it yields ‘a
large quantity and variety of substances, which in
" Frapnce bear the name' of suini, 'The most inter-
esting fact connected with this is, that the 15 per
gent, yielded by wool does not contsin, ‘48 shewn
by M. Chevreuil, any ‘salts of sods, bui a large
quantity of salts of potash, the' greatesf part of
which is combined with an acid called sudoric ;
and what increases the

‘ interest of this fact is that .
Messrs. Maumené and Rogelet displayed at the

F-é’aiteﬁ’ ‘residence |
U]

-tained. commercially. from. this new. sonrge. ' In.
-fact they have establisbed. in several ‘of the large,
manufacturing centres of. France., where consider-,
able. quantities, of. wool are used; factories for .the.
“extragtion. of salts of potash from the suint, and:
they supplied the jury with the following particu-
: lars:—That a fleace of ‘wool weighing 81bs,, yiclded.
- oun the average about 1} 1b. of. dry suint; or sudore.
;ate of potash; and this would further yield .about.
:seven- ounces of: pure potash. If it is.now, con=
_sidered- that there is annually. twenty million,
pounds of wool washed in. Rheim, thirty millions,
: at; Elbeuf, and four millions at Fourmies, it would.
- gppear. from this gqnantity thas.if it were all sub-
ijected: to, Mesars, Maumené and Rogelet’s. treat:.

- |:ment; about 2% willion pounds of pure potash:

‘ might be recoverable, (For furtherdetails on this.
i point gee Dr. Hofmann’s Report on Chemical Pros
: ducts and- Processes in the last Exhibition). “Wool:
: which has: been simply washed, as aboye.described,
.18 not sufficiently free from extraneous matters. to,
+be. fit for application in manufactures. It is ne-
i cessary: that.it should be scoured, for which pur:
" pose, on; the continent, it is allowed. to remain for
some time in putrid urine, or weak ammoniacal
“liquor, but in this' country it is placed.in strong
‘ alkaline of soap. or soft sonp, passed through, rollers.
.to press_out. the excess of soap, together with the
‘impurities . which it removes, well washed, and
dried. - In these operations wool loges in weight,
- above 50. per cent. when of good quality,-and abéve.
30 per cent. when inferior. But even then the.
wool siill retains. s certain amount; of fatty matters,
which it yields in hot aleohol. o

The following table, published by. M. Chevreul,
. will give you an ides of the composition of wool
- (dried: at, 212°) :— )
» Earthy matters....cuueeceinicrneeensees 2740
Organic and inorganic salts, solu-

ble in water [suint] ......c.iivieneee 3274
Fatty matters...ccoovivecerrernenionees’ 837
Wool ......... ..... eeeraeesens saserenves 3149

- 100,00 -
: Elementary composition, C. 50 66, H. 703, N.
- 17-74, 0. 22,32, 8, 225, e
‘' Before proceeding farther, T should like to call
- your attention to the curions fact that the fatty
- matters of wool are completely different from the
| fatty mafters of the animal itself; thus, whilst
| the ordinary suet will ba'saponified by an alkali,
the fit of the wool will ‘not undergo that change, -
the stearine and elearine being only eonverted jnto
an émulsion. From experiments I have made I
am able to state, that the common opiuion that the
differences in quality observed in various wools
are ‘owing to their fatty watters is erroneous, ag
the pure wool obtained as above yielded io the
dyer ‘¢olours ‘as brilliant as those presentéd by
Wools in which a part of the fatty matter still re-
mained.  Another important fact connected with
the composition of wool is thé quantity of sulphur
it contains, which does not appear to bé part of
the fibre, 48 the matter containing it can be re-
moved by a weak alkali without destrdying the
fibrous appearauce of the wool, although ita‘tenacity
is greatly impaired, and its power of taking dye
¢onsiderably ‘diminished. = Another remarkable

last exhibition salts of potash which tbey had ob-

fact is that when wool is bleached by sulphurous
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acid [the only agent known which will effect that
purpose], it becomes incapable of taking many
colours, especially the new and brilliant coal tar
dyes. The long-disputed question amongst chem-
ists—How sulphurous acid operates 8o as to bleach
wool 2—has lately been solved by Messrs, Louchs
aod Weber, who have proved that sulphurous acid
uwnites with the colouring matter of wool, forming
a colourless comround, in proof of which it appears
that if the wool is placed in boiling water this
eolourless compound is dissolved, and the wool re-
grins its susceptibility to dyes, though it is slightly
discoloured. A slight amount of allkali added to
the boiling water greatly facilitates the removal of
this artificial sulphuretted compound. In a paper
lately published by Mr. Grothe, he states that 100
parts of wool fix on an average 0:67 of sulphur, or
1:31 of sulpharous acid to bleach it, and prascti-
cally 100 parts of wool require about five parts of
sulphur to be burnt to produce the result., I
should also state that wool must always be wet
before being submitted to the fumes of sulphur,
and it is always advantageous to pass it previously
through a soap lye or weak alkali. Wool so
bleached should always be well washed in eold
water, to remove the excess of sulphurous acid,
which otherwise, if the wool were subsequently
exposed to moisture, might be cunverted into snl-
pburic acid and destroy the fibre of the wool. It
may be interesting to ladies to know the process
used by a Freach scourer, named Jolly, to restore
Cashmere shawls discoloured by time. ¥t consists
in dipping them into a solution of sulphurous acid,
which bleaches the wool but does mnot affect the
fast colours with which the fibres composing the
patterns of the shawls are dyed. The shawls then
only require to be washed and pressed to be re-
stored to their origiual beauty. There is no doubt
in my mind that a solution of salphurous acid
might be substituted for the gas in bleaching wool
with .advantage and economy, owing to the sul-
phureus acid being in a more condensed form, and
in better condition for effecting the bleaching pro-
cess. A fow years ago I took advantage of the
fact that weol contains sulpbur to produce upon
it an artificial lustre. The woollen goods were
passed through a weak boiling solution of acetate
" of lead, washed carefully in pure water, and sub-
micted to the action of high-pressure steam, when
the lead combined with the sulphur of the wool,
producing galena, which gave the wool a lustre.
The action was regulated by generating, under the
influence of steam, nascent sulphuretted hydrogen
from a polysulphuret of sodium, which facilitated
the objeot in view. Wool is generally dyed either
in the fleece, after undergoing the processes of
washing and scouring, or it is first spun into yarn
or worsted. To describe &ll the various methods
of dyeing wool would far exceed the limits of this
Jecture, The operations of spinning wool into
yarn or worsted are purely mechanical, and it is
not therefore within my province to describe
them. The same remark applies also to the manu-
facture of felt and shoddy, now so extensively
ocnrried on in Yorkshire, and I shall therefore
merely refer to one or two points having reference
40 chemistry, such for instance as the working up
of the wool or the cotton id worn-out fabrica. To
recoyer the wool from such fabrics the process is

- removed from the receptacle and dried, an

most simple, consisting merely in immersing them
in diluted muriatic acid, and drying them at a
temperature of about 220°, by which means the
cotton is completely destroyed, the wool remaining
unaffected. The material is then submitted to the
action of a ¢ devil,” which separates and blows
away the cotton, leaving the wool rendy for being
worked up. To remove the vegetable fibre with
the view of applying it to the purposes for which
it is adapted, as the paper mapufacture for in-
stance, the following process has been devised by
Mr. F. O. Ward and Captain Wynants. The
mized fabrie is submitted to high preasure steam
[60 to 80 Ibs. to the square inch], and under the

[ inflaence of this high and moist temperature the

vegetable fibre remains unehanged, whilst the ani-
mal one is g0 disorganized that when the rags are -
| sub-
mitted to the action of a beating machine, the cot-
ton fibre remains intact, whilst the animal matter

falls to the bottom of the machine in the form of

a dark-coloured powder mixed with emall lumps
of the same substance; this residue has heen ad-
vantageously applied as a manure, by these gen-
tlemen, under the name of * ulmate of ammonia.”
I am happy to state that chemiual seience hae dis-
covered several means of distinguishing cotton
from wool when employed in the same fabrie, and
even of determining their respective weights in
the same; but the aid of the ma:nifying powers
of the miicroscope is often required in investigating
the mixtures of wool with flax, cotton, jute, &ec.,
which are now 8o extensively and £o0 ingeniously
spun together. The description of these processes,
bowever, would involve so much technicality, and
require 80 much time, that I must not trouble you
with their details. The same remarks apply to
the means for distinguishing the materials used
in mixed fabrics of silk and cotton, or silk, wool,
and cotton,

Sitk.—This material has always been highly
esteemed, owing to its remarkable durability, and
to the beauty of the fabrics produced from it.
Thus the Chinese have used silk from time im-
memorial, and the Romans held it in such high
estimation that, in the time of the Coesars, silk
was worth its weight in gold. The most interest-
ing fact for us is the date of the introduction of
the silkworm into Europe. It is related that in -
A. . 555 two monks, returning from the East, con-
cealed some silkworms’ eggs in their staves, and
having succeeded in rearing the worms, their cul-
ture soon spread through Greece and Turkey, and
gradually found its way into Italy towards the
twelfth century. The silk in use at the present
day is chiefly derived from the Bombyx mori, but
the extensive disease which has during the last
eight or téen years destroyed very large numbers
of the worms has given. rise to great effurts to in-
troduce some new species, two of which, the Bom-
byx myitta, feeding on the Palma Christi, or castor
oil tree, and the Bombyx ailanthi, feeding on the
plant from which it is named, have been to some
extent successful. The material forming the silk
is secreted in two glands placed on the side of the
animal’s body, whence it passes into an organ
called the spinaret, on each side of whioh are two
other glands, which seerete a gummy substance,

| and this upniting with the former forms the silk
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fibre. Permit me to add here a fact which I think
will interest yoa, vir., the extraordinary weight of
silk which a small weight of eggs will yield.
Thus, four ounces of eggs. will yield 87,900 to
117,000 cocoons, and as on an average a pound of
silk requires 270 cocoons, the four ounces of eggs
will give 422 1bs. of silk, or 100.1bs. of cocoons

ield generally 8 lbs, or about 14 per cent. of silk.

he prodaction of silk fibre from cocoons is ex-’

tremely simple. It is effected by placing the
cocoovs in boiling water, which softens or dis-
solves the gammy matter which binds the fibres
together, and the end of the fibre being detached
and placed on a reel, is easily wound. This is the
state in which it is usually imported into this
country under the name of rawsilk. When two

or more of these fibres are slightly twisted to- |
gether they form what is called tram or weft, and ;

when. two of the threads are twisted in opposite

directions and 1laid together they form organgine :

or warp. To render this substance susceptible of
dyeing, it is necessary to remove the gam by an.
operation ealled boiling off, which consists simply
in boiling the silk for some time in a soap lye, and
washing and wringing it well afterwards, in which
operation it loses about 21 per cent. The follow-
ipﬁ{ table will shew the chemical composition of
silk :—

Gelatine .......... 1908

%":: ‘:: ; fatt‘ 2547 Commercial yield
substan ceay 1:45 { 79 per cent. of silk.
Silk fibre. ..ccvce. 5400
100-00
FIBROINE.

Carbon, 48:563; hydrogen, 6-50; nitrogen, 17:35;
oxygen and sulphur, 2762,

Conditioning Silk.—This expression implies the
ascertaining of the real commercial value of silk,
or, in other words, its condition, and the necessity
of this has been so fully admitted that a condition-
ing house has existed for forty or fifty years in
Lyons, and its advantages have been so fully ap-
precinted that similar establishments have arisen
and are well supported in every town on the con-
tinent, where dealings in silk to any amount take
place. I may mention, as an instance of the ubi-
vergal adoption of the practice, that even in Cre-
feld tho finest building in the town is the con-
ditioning house. The result is that on the coutinent
the intervention of the condi,t.ioning house between
buyer and seller- has become quite a matter of
course, with the happy result of abolishing a class
of dishonourable dealing, which is eating like a
eanker into the silk trade of Great Britain., I
canoot understand why the attempts made to in-
troduce thie admirable system into our country
bave hitherto met with so little success, and can
only infer that there is an unsoundness in the
trade, which places many of the silk manufacturers
to a great extent under the cgntrol of wealthy mer-
chants, who, it appears, are %he chief opponents of
eonditioning. Otherwise one would suppose that its
advantages to all engaged in working up this valu-
able produat are too obvious to require demonstra-
tion, for, taking the most moderate view of the
matter, the average gain to the manufacture by

conditioning will be not less than five per cent.,
and this loss [if ‘he does not condition] caunot be
recovered in any subsequent state, so that his
foreign competitor has in this respeci slone an
advantage over him of at least five per cent. Al-
low me to eonclude this lecture by stating in a
few words how conditioning is carried on. Silk
being an exceedingly hygrometric substance—its

"moisture varying constantly with the amount of

bumidity and the temyp®ratare of the atmosphere—
the first operation is to ascertain the total amount
of water it contains, for which purpose' samples,
carefully selected from the bale when its reaches
the conditioning house, are weighed in delicate:
scales, dried in hot-air stoves, and re-weighed, the
excess of moisture {béyond the 10 per cent. ad-
mitted to be the average normal quantity] being
then easily calculated. The second operation car-:
ried out in'the conditioning house is that of boiling
off the samples dried as above, and again drying
and reweighing, to ascertain the quantity of soap,
oil, sugar, acetate of lead, &c., added to give weight,
and the result of this operation is to shew a loss of
30, 35, and even 40 per cent., instead of abous 21
per cent., which is the average amount of natural
gum. :

WARMING AND VENTILATION.
Atmospheric Air.

A Pure atmosphere, whether within or without
our habitations, we take to be one of the first
requisities to the preservation of health and com-
fort. Therefore most intimately connected with
our sahbject is the air which we breathe, which was
one of the elements of the ancient philosophers,
which is an absolute essential to the existence of
all animated beings, and which encompasses our
globe to'a height of about forty miles.

Although several of the mechanical properties
of the atmosphere was discovered by Galileo, and
by Torricelli about the middle of the seventeenth
century, ite composition was not accurately
determiued till 1774, when Dr. Priestley first diss
covered oxygen gas, which he proved to be one of
its constituents. He considered this gas as the
pure elementary principle of the ancients.. Short-
ly afterwards azotic gas was discovered, and the
difference between its properties and those of the
other were at once apparent. In oxygen gas,
bodies burn more ra.pid? , with more remarkatle
splendour, und with the development of a far
greater amount of heat, than they do in common
air; while in azotic gas they canoot be made to
burnat all. In agiven quantity of oxygen, animals
respire without inconvenience, and live much
longer in it, than they do in the same volume of
common air; whilst in azotic gas, animals .are
immediately deprived of existence ; wheu immersed
in it, they die of suffocation, precisely as they do
when suddenly plunged into water.
~ Whilst the air was being experimented on in
Britain, other philosophers on the European ¢on-
tinent were pursuing similar analyses. Thus
Seheele, the Swedish chemist, without the know-
ledge of what had been done in this country, made
corresponding results from his experiments, and
Lavoisier in Fraoce drew similar conclusions.
Air in the opinion of these experimentalists, con=
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sists essentially of a mixture.of 6xygen aﬂd azote. ;
and the relative volumes of each; aceording to

their conclusions, consists of the following formula ;.

OFgB0.cosssinscrescsrsereess 2T Volumes'

AZOtOueeersserserseisssrinians T8 5y
00,

- Since the time of these philosophers however, it
lins been discovered that they were both wrong in
their. deductions. In 1782, Mr. Cavendish by a
careful andlysis of the atmosphere, made in the
neighbourhood of London, extended over a whole
year, ascertained that the volume of oxygen in
atmospherical air, is mueh dmaller than .was sup-
posed by both Scheele and Lavoisier., His resalts
were :—

OXygentivesersies.voeessss 20°82 Yolumes
AZ0t@ues corsrrerrorrsonee T9°18 »

100-00

and he found that these. proportions never varied
throughout the year, although his analysis was
made in all seasons and at various periods of the
day. Notwithstanding that these experiments were
published in T%e Philosophical Transactions of the
following year, they seem to have attracted little
or no notice, for the determinations of the Swedish
and the French chemists, continned to held their
grouud in the eye of the philosophical world. At
Jength, in 1802, Berthollet announced that he had
frequently experimented upon the air in Egypt, by
using a stick of phosphorous to absorb its oxygen
and had invariably found it to consist_ of the
following compound :— )

OZFgen.cuvisrerserrersresees 21 volunies
Az0b8iuirrrrrecssissecicenes T9 »

100
This, then, was pretty confirmative of what Mr.
Cavendish had discovered about twenty years
before, and led to other analyses of the atmosphere
in different parts of the globe. Mr. Brandée says

that these proportions are probably mot liable to
any appreciable change, dependant on season, mild

weather, situation, or ‘height from the surface.-

¢ Berthollet,” he continues, * found 21 per cent.
of oxygen in Cairo avd in Paris; Saussure the
same in Geneva ; De Martyr in Catalonia, and in
all winds, weathers, seasons, and states of the
barometer. JIn wét and dry, ip inhabited and
uniohabited places.” Sir Humphrey Davy found
. the same in Briatol, and in other parts of England
and upon the coast; also in air brought from the
doast of Guinea. Brande found the same in air
from Behring’s Straits, and from Otaheite, places
very far apart from each other. Berger in the
mountains of the Jura as well as in the valleys of
Savoy ; Configliachi, on the Simplon and Mont
Cenis ; Gay Lussac and Humboldt in Paris in all
geasons and weathers ; and Dalton and Selden in
England. Air collécted at the back of the upper
gallery of Covent Garden Theatre, consumed by
fire within these few years, gave on a full night,

0 oxygen, and rendered lime water more than
usually turpid. :

Besides these gases, however, atmospheric air
contains & small quantity of carbonjc acid gas.

To whom the merit of this discovery belongs, we

‘believe is not known, but it was easy to be infers
‘red, after the; cause of the différence between mild

alkali and caunstic was ascertained. Mr. Dalton waa:

:the first to reduce the quantity of ¥ per cent. sup-

posed to exist, and Thenard again reduced hisquan-

‘tity to about one half. But by far the most com-
“plete set of experiments on the volume of carbonie

acid gas in the atmosphere, says a writer in an

‘elaborate arficle in the new series. of the
" Encyclopedia Briltanica, was made by M. Saussure,

He abstracted the carbonic acid from given vol-
umes of air by means of barytes in muriatic acid,
and throwing-down the barytes in the state of sul-

hate from the solution, the sulphate of barytes
1gnited and weighed, readily supplied the weighs

-of carbonio acid; and this weight, together with

the known specific gravity of carbonie acid. gas,
furnished the data for determining its volume.

Although earbonic acid gas'is more variable in
relative proportion to the ‘other gases composing
the atmosphere, yet is it found in air brought from
the most elevated and purest regions. Both
Saussure and Beauvais found it on the top of"
Mont Blane, and in the same proportion in the
streets of Paris. The former found, it varied with
the seasons, and it is believed to be affected by the
influence of the vegetable kingdom. At seaithas,
sometimes, not been discoverable. In low situa-
tions, wind has a tendency to increase its quantity,
which is accounted for by the’ commingling of the

-atmosphere of the mountains with that of the

valleys ; the difference however, is 80 small, that
it is only by making a long series of observations,
that it becomes perceptible. Over plains there is

‘usually a greater quantity to be found during the
- night, than during the day; and the difference is
"not nearly so great in winter as in summer.
- vegelables have the property of absorbing this gas
"and applying it to the purposes of their nutrition
- and growth, this is, no doubt, the reason why, in
. the superior strata, it exists more abundantly than
" at the surface of the earth., The immense quantity
| which is thrown into the atmosphere by the breath-

As

ing of animals 28 well as by the combustion of
fuel, must find absorption somewhere, and doubt-
less, the Supreme Being, considering this, in the
grand scheme of Creation, has made the forests,
the fields and the flowers, its great receptacle, Ia
the flora of some parts of the globe, there are
certnin kinds of plaots denominated air-plants,
which grow and flourish without a root penetrating
the earth. Ilow is it that these have received their
name? Simply from the fact of their having been
supposed to be nourished exzclusively by the
atmosphere, whence they derive their nourishment.
We are nware that they are usually found in places
where they are brought into contact with, at least,
microscopic particles of vegetable matter, and that
they may receive their nourishment from the jucies
of the trees and other plants upon which many of
them hang to adora ; but we are also aware that
gsome of the bromelidceous species will live for
months together suspended free in the air clinging
to a stoune balcony, or hanging to a bar of iron,
Besides the various gases we have enumerated,
a8 constituents of the atmosphere, there is a fourth
element, which is the most variable of them all.
This is the vapour of water, from which it isnever
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altogether free, and the proportion of which, arising
from. causes ‘which capnot be fully explained; is
continually altering, In our olimate in summer,
and in warm, weather, it is more plentiful with a
soutli and west wind, than it is in- winter and
cold_weather, and’ with an east and a porih. It
usually fluctuates béiween Y aund 1'5 per cent.
Thus the atmosphere, so far as analysis has yet
been able.to carry its operations, is composed of;
atleast, fourdifferent elastic fluids, These comprise
three different gases with aqueous vapour. There
cau pe no doubt that many other gaseous bodies,
and mary vapours, exist in it also, but in too s}nall
quantities to be discovered by the most delicate
tests that we have itinouar power to apply. - These
different elastic fluids are mixed equally. together,
and though there be a considerable differerce in
the specific gravities, that difference has. no ten-
dency to cause them to separate. The. reason of
this equable mixture was first pointed. out by
Dalton. It depends- upon a principle not yet
generally recoguised, but of the existence of which
recent observations leave little doubt. ‘This
principle is, that the particles of elastic. fluids are
not mutually elastic to-each other, The particles
of oxygen repel the particles of oxygen, and, the
particles of azotic gas repel the particles of azotic
#as ; but & particle of oxygen does not.repela par-
ticle of azotio'gas. Hence, when a gas issues from
an orifice into a space filed by another gas, it
rushes precisely as if it were flowing into a vac-
umn.” :
Thus, then, without any relation to whatever

other vaponrs may exist in the atmosphere, its
average ordinary constitution may be stated as
follows : : ‘ )

OZFZeN.enresensoncrsresss 21°00 volumes

Az0te.csininas . 17°50 "

Carbouic acid............ 008

Aqueous vapour......... 142 "

100.00

These, then, are the elements of which the air is
composed, and which in the language of Ray, On
the COreation, ** serve us and all animals to breathe
in; cootaining the fuel of that vital flame we
speak of, without which it would speedily languish
avd go out; 8o neceesary it is for ue, and other
land animals, that without the use of it one could
live but very few minutes.”

Ventilation,

What has been termed nafural ventilation, may
be considered as the suggestive cause of artificial
ventilation. It is a law in physics, that the im-
mediate effect of the application of heat to any
atmospherical region, is to produce an ascending
movement on the upper mass, and to relieve the
barometrical pressure which is bearing vpon the
under, The cooler surroundiog region, however,
not being so relieved, but, on the contrary, its
weight rather increased bv the additional current
passiog over it, i8 forced in by the different hydro-
static pressures, which are thus brought to bear
upon it, and which is the cause of the origin of
two distinet winds. Each of these, of course,
takes an opposite direetion ; the oue setting out-
ward, from the warmer rogion above, and the other
setting inward, from the cooler below. Should the

heated re%ion be circamseribed.in its limits, these
winds will move from. and- towards. it.as-a censre;
but.if:it.consists of: & lineal tract, or.a whole.zone
of the globe, such. ag, the. generally heated .inter-
tropical regious, they. will. become two horizontal
streams, flowing inwards on both, sides, below,
where they will upite. They. will then take a
vertical course upwards, along: the medial line,
where, having themsélves, in their turn, become
heated, they will assume a reversed movemens, and
stream outwards, just ag the other. currents. had
done. before them,  Here, then, is the bheautiful
law of  natural ventilation, arising simply from the
effects of heat and cold, producing certain degrees
of expansion and contraction. upon the atmosphere,

The application of any patural law to. the
improvement of the physical condition of our own
species is. one. of the first duties of the. practical
philosopher.  Accordingly, this, law. has heen
recogiized, adopted, and applied to, the purpose of
artificial veatilation, upon which, in: fact, ‘every
theory.upon this subject has been, or ought to.have
been based. Thus, then, we see.it earried: out in
a vast number of phenomena of which, probably,
because they are continually before our eyes, weé
take little or no heed. We witnegs it daily in the
fire: which:is lighted in & stove surmounted by a
chimney in which the air expands the moment it
becomes heated hy the combustion of the fire. In
such an instance 1t becomes lighter, bulk for bulk,
than the outward atmosphere, and. consequently
agcends, then escaping at the top, diffuses itself
through the mew atmosphere. into which it has
just entered, ¢ This,” says the Reverend Dionysias
Lardner, ‘ produces what. is called a.draught in the
chimuoey, which means nothing more than the up-
ward current of air produced by.this ascent of the
heated air confined in the lue. When a stove, &o.,
becomes cold, and when the fire is lighted, it failg
to heat the air in the flue, with sufficient rapidit;
to produce a current necessary for the draugbt.‘-’
With this fact, of course, all.are perfectly familiar,
and all are, also familiar with the smoke with
which they are frequently assailed and half-blinded
and. choked, when it rebels against the flue and
rushes back into the room. - To remedy this evil ig
one of the many objects to which modern vontila-
tors. have directed their attention; but to those
who have not the meauns of becoming tenants of
such dwellings as are favoured with all the modern
improvements of the fire-side, there can be no harm
in stating that the draught.is frequently quickened
by holdiag burning fuel, for some time, a littie up
the chimney before putting it into the grate.

By the law which we have already described,
it is manifest that nature herself, is constantly
keeping up a system of freeh atmospherical sup-
plies, so to speak, in all parts of the globe. She
18 continually making efforts to purify herself, so
that she may present us, and all animal creation,
with whatever is bright, beautiful and necessary ;
attractive or repulsive as our ever-varying sensations
may be impressed by the objects which she has
placed withia the perception of oursensorial pow-
ers, and the reach of our understandings.. ’lghis,
at least, is the light in which we view her opera-
tions, Generally speaking, however, in so far as
the writer’s experience goes, and it has been some-
what, wide, both at home and abroad, this is not
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the aspect in- which the sgope of her designs is
regarded, ag' exemplary for imitation of mankind.
In our larger towns and cities, whatever efforts may
have been, and are being made, by. thoughtful
philanthropists to improve theirsanitary conditions,
the efforts have been, and are, to a'great extent,
marred, or entirely neutralized, by the inveterate
babits of vast npumbers of the inhabitants them-
selves., Whether it be through ignorance, or from
being to the mapner born, or from an hereditary
depravity of disposition, it is difficult to determine ;
but the writer has known some, snd witnessed

possessed of sound uuderstanding, considerable
earping, and shrewd common sense, creating an

atmosphere for themselves, and praectically con-’

tradicting all the intentions and laws which Nature
would seem to have designed for their sublunary
enjoyment. We do not which to ‘ speak it pro-
fanely,” as Hamlet says, but we have known them
to *“nightly congregate’, and sit for hours in an
atmosphere compounded of the fumes of tobacco,
gin, wine, brundy, and beer’ superadded to all the
usualsteaining comestibles ofa common symposiom.
Thie is net written satirically, for the writer him-
self has oecasiovally dene it; but it is evident that
such an atmosphere, when persisting to respire in
it nocturnally, must, more or less, be operating
rerniciously upon the constitution. It bas always
dove 80 on his, aud, without egotism, Ris is not of
the weakest mould. - The ventilation of the rooms
in which these meetings take place, too, are gener-
ally—may it not be said almost invariably ?—bad ;
but this is the very last consideration which enters
the minds of those who are their habitual frequent.
ers. In sueh places, atmospherical purity is never
thought of, until the air becomes so completely
saturated or loaded with pestilential vapours and
mephitic gages, that it is, to some, no longer endur-
able. These, of course, throngh an involuntary
necessity must retire; but others, who, like
Mithridates, have become dccustomed to their poi-
gon, will sit to the last, and never dream of the
deleterious effects it has upon them, until they are
brought to a conviction of it, by the furce of some
fatal calamity overtaking them, at a much enrlier
date than they had ever anticipated. It is from
the very antipodes of a desire to promote intempe-
rance, when it is remarked, that the tavern rooms
of this country, whilst existing in the mukitudinous
excess in which they do, should be made as com-
fortable as possible, and should be ventilated on
the most approved principles, in order that those
who frequent them may, at least, have the means
of breathing, perbaps even then an atmosphere a
little less thick than the opaque smoke of a newl

fired furpace. It should be recollected, that
individuals, however cleanly in theirabits, effuse,
either from their breaths or their bodies, a greater
or a less degree of impurity. This remark may
be very humiliating, nay, even offensive, to the
immacalate se/f-worshippers of this age, but it is
nevertheless true. For example, some exbale
almost exclusively by their lungs, while in others,
‘the pulmonary exhalation of moisture is com-
paratively small te that which is effused from the
body. When this is the case with the most pure
and beautiful ; the most spotless, innocent and
engaging Eves of the oreation, who use the bath

daily, who live in the most strict accordance with
such laws as will preserve their Toveliness as Iong
as they possibly can, how must. it e with those

- objects nf compassionated filth, who live in every

way entirely opposite? This fact should never be
allowed to depart from the mind, namely, that the
air acts unceasingly, not only on the blood as it
passes through the lungs, but also on the surface
of the body ; and disease and death may arise frony
an unwholesome atmésphere in contact with the
skin, even when the langs are suppled with pure

- air,
housands of men of high mercantile intelligence, |

Considering these things, it must be remarked
that it is, perbaps, impossible to adapt a proper
degree of ventilation to meet every individual ease,
as well as to form an accord with the condition of
the external air.. It must.be remembered; that the
subject upon which we are treating is one of wide

‘extent, embracing many particulars of a most im-

portant kind. It takes within its grasp, the élimate
in which we live, the tenements which we occupy,
the pursuits whieh we fullow, the infinite variety
of modes which we adopt, for protection from the
vicissitudes of the seasons, and, among other mat-
ters, the minute shades in the peculiarities of
idiosyneracy with which we are' collectively en-
dowed. A science so extensivo, and comprehend-
ing 80 much, must, necessarily, be still far from
perfect; but in so far as it has advanced, it has
been the cause of awakening in the minds of many
public men a depth of sympathy which has induced
them to seek out the causes of the disease and
death which bave, from time to time, marked
local districts in some of our larger towns and
citiea. They have looked beyond the mere surface
of physical existences, and nobly bestirred them-
selves, at leass, to ameliorate, if they can do noth-
ing more, those conditions whence, it has become
evident to themy the evil has had its source. They
find, that ignorance of the primary laws of venti-
Jation is among the greatest, and, accordingly,
have set themselves about enlightening the publie,
on this subject, by every means in their power.
To a large extent, they have suceeeded, but there
is still an immeasurable field lying fallow, exhibit-
ing the pale red or the pale yellow shades of ¢vlour,
which suffuses the faded eheek and unmistakeably
intimates the existence of that unseen, but not
unfelt, mularia which slowly robs the people of
their strength, and fically destroys their vitality.
These spectral forms, though really liviog, are
literally deid. They exzist and breathe, but their-
animation is gone-—wrested from them by roUy
AIR, which, like aLeoBUL, i8- one of the greatest
and most insidious destroyers of our species.
Returning to the subject of natural ventilation,
it is to be observed, that the principal currents to
which we have alluded, are suljected to an almost
endless variety of modifieations. Thus they are
influenced by the attraction of the sun and woon,
the rotation of the earth, the relative effect of land
and water, the contipually changing influence of
loca) temperatures, the force of volcanicuperations,
the evaporation and deposition of moisture, the elee-
tric state of both air and earth, and the countless
changes which accompany chemical action in the
mineral kingdom, as well as those which happen
in the organic world. The animal and vegetable
kingdoms, says Dr. Reid, not omly contribute to
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the movement of the air, but, aré the great causes
of the most important changes included in it, and
- the means of preserving the unity of its composi-.
tion- The animal kingdom consumes its oxygen
and produces carbonié acid, while in the vegetable
kin gdom, the great tendency is to absorb carbonic
soid and replace oxygen. But whenever these
great movements are interrupted by local causes,
or an undue accumulation of vegetable and animal
debris takes place, there the right balance is not

sustained. Pestilential effluvia contaminate the

air ; and were it not for the wind, the rain, and
the impetuous storms which from - time to time,
visit such localities, and the opération of a peculiar
diffusive power in consequence of which no gas
can accumulate permanently to the exclusion of
other gnses on the surface of the earth, whatever
may be its specific gravity, they would at last be-
come as fatal as the Valley of Death in Java, or
the carbonic springs in Bavaria, in the Grotto Del
Lano, in ltaly, and-other places notorious for their
destructive atmospheres. '

To natural ventilation, then; too much care and
circumspection cannot be exercised in selecting a
site for the erection of any sort of building what-
over destined for habitation, or even for visitation,
&8 an object of general curiosity. If for habitation,
a dry gravelly soil, a southern aspect, an elevation
to secure a free drainage, and an uninterrupted
access of air, with sujtable protection from the
changes and chances of season, are essential. It
should be remote from every kind oflocal impurity
and shonld command as an agrecable view as the
selected spot of  ground will- admit. ‘ All that has
a tendency to raise the spirits, exalt the soul, and
impress the whole mind with the benificence of the
Creator, should, if possible be associated with it.
In such a situation, health, without which life is
hardly worth having, would then be secured
almost to a certainty, and with means svufficient at
command to procure the ordinary eomforts of life,
happiness, as far as it.can here be obtained, would
surely be in the: possession of any rational crea-
ture who has an eye to see, a heart to feel, and a
soul to venerate and adore. -

* * * * * * *

In all ventilation, the primary -object is the
removal of vitiated so as to give room fur the
" introduction of sweet or fresh air in an impercep-
tible stream. - Investigating the prisciples of this
suhject, however, there have been brought to light
a nomber of facts which are not only curicus in
themselves, but of considerable interest and value
to every inquiring mind. For example, in advo-
cating & downward current for the purposes of
ventilation, experiment has proved that the exhal-
ations from the human body, especially carbonic
acid in excess falls to the ground under ordinary
conditiors, To prove this, on going to bed, take
some fresh lime water and place it 1n & basin on
the floor in your bed room, In the morning the
surface of the water will-be covered with a slight
pellicle, thereby discovering the formation of oar-
bonate of lime, Sometimes the water will have a
milky appearance; but this dependy pretty much
upon the stillness of the atmosphere. This is one
mode of showing the downward direction which
carbonic acid takes under ordinary circumrtances.
But, it has been further ascertained, that it lies in

4

levels or strata like 8o many separate and invisible
sheets at different altitudes 1o the atmosphere. On
the floor, the effect of the acid will be distinetl
seen on the surface of thé water. If placed mid-’
way between the floor and the ceiling, it will be
bat slightly visible, and if placed near to the ceiling
it will not be visible at all. Thus the falling
tendency of carhounic is not visionary, but real ; it
is a fact which this simple experiment proves, and
which every one has the power and means within
bis reach of establishing. In making the experi-
ment, however, care must be taken to prevent all
currents, and the fire-place should be enclosed in
order that there may be no disturbing influences
acting upon the atmosphere. L )

_ Sebacic acid, or the acid which is derived from
fat, also falls as it is exhaled. Under ordinary
circumstances, this fact may also be detected by
experiment ; but let us ask ourselves by what
power i it that a dog scents ont. his master, and
will trace him for miles up and down a country in
which he himself bas never been before? The
apswer is, by the efluvium from the sebacid glands.
This faculty of perception in the dog is a natural,
and not a supernatural, power. The efffuvium
given off by his master falls to a low level, and the
dog distinguishes it from that exhaled by any other
persons, We are all aware that in hunting, the
scent often lies floating over a low line, and the
dogs will run with their heads above ground.
Then the cry of the hunter is  héads up and tails
down.”” This proEer? of detecting falling exhal-
ations shows in the dog the possession of a far
greater superiority in the sense of smell than that
with which man is endowed. ’ '

Besides these acids, there are othér emanations
to be considered as being evolved from the human
person ; but carbonic acid exhaled from the lungs
will not fall in a disturbed atmosphere. This,
therefore, must be perfeotly still to admit of this
condition. From this circumstance. it would ap-
pear that the downward system of ventilation as
applied to crowded rooms or halls would be most
favourable for the escape of carbonic and sebacie
formations, these being naturally heavier, and
having a cousequent tendency to escape by any
aperture from below. But the condition is perfect
stillness, one not ensily obtained. Blood heat is
98°, and breath when it leaves the lungs is about
92°, At sig inches from the mouth its temperature
is reduced to 74°; as a foot it is very nearly down
to 60°; and io cold weather from 64° to 65°, when
the atmosphere is at its mean temperatare., Now, -
the actual weight of the carbonic acid in the breath
is about one and a half times heavier than the
atmosphere, and this certainly gives it a tendenc
to fa.lY; there are,” however, conditions whic
counteract this tendency, and these are, unfortu.
pately for the dowonward theory, much more
common than those which are’ favourable to it,
Wherever the air which we are to breathe in a hall
or apartment is to come from, its purity cannot be
too particularly considered. "Dr. Reid says that an
elevation of five, ten, or twenty feet often gives a
much better atmosphere than can be obtained
from a lower level, ‘“In all lofty buildings,” he
says, “ fresh air may be supplied, when requisite,
from above, and where loeal circumstances render
it desirable, air ig sometimes advantagevusly
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introduced by turrets from an altitude of one,.twa
or three hundred féet, When. air is' pure and dry,
cool vaults: are available, they ai®e. invaluable in
cooling it in hot weather. In large towns, such-as
London and Matchester, whers local impurities
sbound, aud’ particalarly where fog and fross are
observed at the same time, special means may be
adopted for removing those that are most offensive.
Filters have been constructed for air on the same
principle as for water. Few of the more simple
arrangements of this kind' that have been sustained
for any leogth of time have been found more
serviceable than filtration through. any porous
texture. to exclude suspended blacks ( soot ).
Washing the air also, has in some cases been tried
by moistening the filter ‘'with & stream of' water.
Lime-water is- preferred, where sulpburious acid,
carbouie scid, hydrochlorie, or hydrosulphuric are

gauze, stee?e‘d previously in a solution: of liydro-
chlorate’ of  ziiic, have been used:largely for the
filtration of air.” o

~ Whatever: may be. the situation.of the building
in which weare, however, the more.sudden, violent
or: frequent. the chabges in the atmosphere, the
‘wider extended must be. the scope of the provisions
made for the. obtainment of a proper ventilation,
On. this account 2ll the resources of windows and
doors whatever these may be, must in every. climate.
of extreme temperatures, still. be inadequate for the
purpose of efficiently admitting of the escape of
vitiated air. They cannot at all seasons- operate
as warmers.of cold and coolers of hotair, therefore.
other arrangements should be made to sssist these.
in the certain removal of a bad atmosphere. With-
out this no systematic species of ventilation can be
practically brought iuto operation. In every case,
and to suit the peculiarities of every temperament,

. it would be an wutter impossibility to suggest a |.

perfect form of ventilation without, perhaps, every 5?5 not felt ; the vitiated air escaping in a central

:stream, and all products fiom artificial lights:

pereon agreed to live alone, and never to enter an
apartment where half a dozen people had met
together. Then some genius of a darivg energy
and originality might attempt something of the
kind ; but even he, we fear, would fail in accom-
Elishin’g o feat so various and so vast. Much may

e done, however, by the adoption of simple mesrns

individual dwellings in which the ventilation hag
been found defective, With a view to this there
are certain principles which may, with considerable
. success, be easily carried out. For example, the
first that suggest itself is the necessity of having
the means of breaking the impulee of a cold, raw
atroosphere, and causing it to diffuse itself through-
out the apartment, instead of permitting it to come
in, in & well-defioed stream. Where it is made to
spread over a large apuce before it comes in contact
with the person, there is not the same degree of
danger .of being affected by it as there is'in the

other. Equalizingas far as possible, the admission |
I fact, this is s0 necessary

of air, is a great point.
to comfort, that no habitation can be agreeable
without it. The air, therefore, should be divided
into inoumerable small streams, so that none of
them may be felt individually, but every one bear
with its due proportion upon the person. A writer
upon this subject observes, that air ought always

: er, or af such a distance
from those . on 'whom it is_to act, that its impnlse
may be greatly moderated before it reaches them,

to be admitted in this manner

*“ Wherever a proper sapply of air is admitted,”
| says Dr. Reid, **this equalization.is essential, more
particularly in' crowded -apartmexts; and the

greater the degree to.which it is carried, the more
perfect and clear is the result. Nothing is more
common than to see apartments veotilated effec-

" tually, so far as may. be necessary for the removal

of foul air, but with a moyement_that induces a -

. most offensive series of chilling draughts, if means
- be not taken to warm the supply of air givea, and
. for introducing an effective equalization. Inrooms
for invalids this. subject becomes of great conse-
| quence, esgeoia.lly in. diseages of the:-chest.

. great num

_ C, 0] : and offensive a3 an oppressive atmosphere.”
present from manuficturing’ operations in- avy | C
notable. proportions, Perforated zine or .porous | however, a: change of the specific gravity .of the-air,

- depending on an:alteration of temperature, cansed

To a
er, unequal- currents are as dangerous

Of" all the sources of atmospheric movement,

by respiration and the general: heat.of the.bedy, is

: under all ordinary circumstances, the most.favour-

able source of movement. In.common apartments,
where there are .mo other means:of. facilitating
ventilation beyoud a couple of openings, these
placed at different levels.will always giver much
relief. In.such a case, the. one usually admits the

- cold, whilst the.other, which.should be as high as,
: possible, gives free.egression, to. the hot or vitiated
:air. ‘Where. there is but one opening or aperture,
:in-an apartment, it also should be placed as near
; to the, ceiling as possible, ag.it had to perform the.
“twofold purpose of admitting the. cold, whilst.

allowing the heated air to. escape.

The conditions which present the most perfect
system of ventilation in Dr. Ried’s view, are where’
a crowded room is- freslly aired on every side,
with the most' gentle movement st a proper tem-
erature, so that the impetus of the atmosphere

carried away by the same current. In such
an instance, he presumes that double glazing is
introduced to provent down-draughts from ice
cold glass. “ In public buildings where long

 sittings are held, under every variety of circum-
) o Svision s s | stances, in different seasoms, with ever-varying
In making due provision for the necessities of | num‘be;s, by day and by uighi;, and amidst endless

' changes of the atmosphere, it is. impossible to

regulate the ventilation satisfactorilv, without a
power to move the air, and without appropriate
valves. For this purpose, ventilating chimueys,
or shafts, worked by fire, fanners, pamps, or screws
driven by a steam-engine, or water-wheel, a jet of
steam, o stream of air, acting as a blowpipe, a
current of electricity, or any other power may be
used. The shaft aid the fanuer are usually pre-
ferred, especially the former.”—Sanitary Reporier,

>

Quick Worke

The Siberian Telegraph line is working to
Queenstown, Ireland, from Irkoustek, Siberin—a
distance of 6,500 miles. A dispatch was recently
transmitted the whole distance in two hours: a
great feat, making a fair allowance for gain in
apparent time— Zelegraphic Journal,
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THE FLOW OF WATER THROUGH LONG
R PIPES. .

‘Water, in its: descent through the mains, absorbs
by the resistance of the sides a. portion of the.mo-
tive power of the fall. Again, when the. water has
to be forced through conduit pipes by means of
pumps, this resistance requires’ additional work,
which has to be added to that consumed by gravity.
And thus, in establishing engines for the water
supply of towns, it is of course necessary to take
into account this extra power which: has: to be

given- to the prime mover. - Every foot of pipe .

will afford: more or less of resistance through fric.
tion and' adhesion to: the motion of the water;
every change of direction at a kmee or bend will
inorease this resistance, and will cause a loss. of
head equal to the height due to. the velocity multi-
plied by a known coefficient. One of the reascns
of the loss of vis viva in the change of direction
undergone by a fluid at a knee or curve is to be
found in the centrifugal force which tends to sepa-
rate the water from the inner side of the pipe,‘and
thus to form a contraction. * A whirling motion is
also preduced at the point of crass section of the
two diverging centre lines. Any sudden enlarge-
ment in the pipe will also cause a diminution of
the velocity, and in the same proportion as the
area of cross section is increased. When a pipe
is narrowed at the inside by the jutting out of a
portion, or by a twist, as is often the case with
drawn out pipes, aand still more with soldered
pipes, this narrowiog -of the chabnel will also
produce a loss of vis viva. It has been found by

means of & great number of experiments that the

frictional resistance is quite independeunt of the

ressure, but that it is directly as the length and
1nversely as the width of the pipe. It has also
been proved that this resistance is greater at
" bigher speeds and smaller at slower speeds, and
that it increuses very nearly with the square of
the speed. Of course, however slow the current
way be, all these resistances must make them-
selves felt to a more or less degree according to
the speed, acgording to the greater or less length

of the pipe, ‘according to its smaller or greater

diameter. Any accidental ciroumstance, such as
the presence of air, or that of any narrowing of
the channel, will also considerably increase this
‘resistance,
slow the speed, these losses will at once make
themselves felt.in a long pipe with a narrow dia-
wmeter, it seems incredible that the motion of a

current- of water should be employed to give:

motion to the indicating plungers of hydraulic
presses. The losses are independent of the pres-
sure, and being, as we have seen, liable to be
ineieascd at o rather quicker rate than the square
of the velocity, fluid friction is thus in a direct
contrast to the friction of solids, But though the
friction of water. in & pipe is not increased by
pressure, there is every reason for the belief that,
at very slow speeds, and with very high pressures,
the contraction of the water itself under pressure
wonld come into play, and, favoured by what Mr,
Grove terms ¢ the irrepressible bubble of gas,”
compresgion alone would produce some motion in
a pipe.with an attendant loss of head. A small
diameter of pipe would doubly favour this action,
The formule of different authors differ very con-

With the fact before us that, however:

siderably with regard to the friction of water in:

;pipes, a8 ‘well as-to-ovher questions-in hydraulics.

'| There is- more especially one influence on the mo-

tion of water in pipes. which seems: to have been:

‘little regarded in- England and Germauny, at any:

:rate in-the books.

We allude. to: the influence of

“the nature of the surface.of the: pipe on:the motion
‘of the water. The rules generally. given.suppose
‘that the nature of the surfaces does not influence:
"ty any considerable extent the resistance of the.
.sides, and they are based on an expression of this
iresistance, which contains a faoctor composed of

two proportional terms, the one to the firet, the

.other to the second, power of the average veloeity

.of the water in the pipe. But the. engineers of:
. water-works in this country and abroad: had:long

‘ago noticed that, though the volumes: of water:

- delivered by new "cast-iron mains for:a short time.

after their erection considerably exceeded: the

-amounts indicated by the formuls, the case-was

exactly opposite after the pipes had been in use

. for some time, and-the slightest deposit bad formed -

“itself in the pipes.

It is for these reasons that Mr.
Hawksley has long recommended and used. the em-
pirical formula for the number of ga.l_lons de}ivered

per hour :=J (_15_}25_”!, in which L is thie length

of pipe in yards, H. the head of water in feet, and

D the diameter of pipe in inches. M. d’Aubuisson,.
well known as the author of a book on hydraulics,

and the engineér of the water: works of Tuulouse,

also proved that the losses of head caused’ by the-
friction of water in mains was sometimes double,
that indicated by the formulee of De Prony.

D’Aubuisson employed, for the caleulation of the.
deliveries of pipes in which the velocity amounted

to or exceeded six decimetres, a formula based on

the supposition that the resistance was propor-
tional to the square of the speed merely, and this

formula gave results rather less, by about & third,

than the formul® of De Prony.

* * * * % *

" The speed of flow in pipes in which incrustation
had bus very slightly diminislied the diameter was
found to be very considerably less than that indica-~
ted by the formula of De Prony, and only after
these pipes were cleaned was there an ngreement
between De Prony’s formulae and’ experience. - In
fact, M. Darcy showed, by a comparison between
the values obtained for the numerical coefficients’
determining the amount of resistance with pipes -
of the same, or nearly the same, diameter, that
the mere nature .of the surfaces, besides their
more or less polish, exercises a very considerable
influence on the intensity of the resistance to the
current,” He found that, according as the pipes
are of wrought iron painted with tar, or of new
cast iron, or of cast iron covered with deposit, the
co-efficient varied in the ratios of about 1 to 1'5
and t0 3. The two last figures in the ratio of 1 to
2 justify, as Morin remarks, the practical rule
adopted by M. d’Aubuisson for calculating the
dimensions of conduit pipes. According to this
formula, he allowed for a force of head. double
that given by the formula of M. de Prony. This
result, which has an important bearing on water
supply, ““shows that, to be certain of a regular
and constant delivery of the mains, it is necessary
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to suppose them to have got into the state of sur-
faces covered with deposit, whatever may be the
more or less polished substance of which the pipes
originally consist.” During the first stages in
which the pipes are at work, the delivery will be

greater than that-indicated by the formula em-.

ployed, but in course of time and usage the
delivery will approach it more and more, and the
normal delivery will be that which has been thus
determined upon beforehand. The smoothness
and nsture of the surfaces of water mains, and
the power required to force the water through
them, thus appear-to be convertible terms, and if
‘an easy and gheap mode of so. forming the sur-
faces of cast iron pipes that incrustations would
be continually cleared off the surface by means of
the current itself, the inventor would probably
make a fortune, and, what is more, would cer:
taioly deserve it.—Mechanics’ Magazine. :

 $lachinery and PWannficturss.

THE MANAGEMENT OF STEEL.

The third edition of a very useful pamphlet on
“The Management of Steel,” by George Ede,
of the Royal Guan Factories Department of Wool-
wich Arsenal, has just been published by W.
Tweedie, London ; from which we shall give in
this and subsequent number of the Journal some
lengthy extracts: C

On the Forging of Steel. ' ’
“There are tous of the very best steel condemned
a8 bad steel —~when at the same time it is the forg-
ing of it that has made" it bad, through men not
having a proper knowledge in the management of
it; and those masters who study their own interest
will only employ those men for the forging of steel
on whom they can most depend. For I have seen’
plenty of the very best steel destroyed, and have
even heard men remark to each other, ¢ Make it
well hot—it will work the easier;” and I bhave
felt what o sad thing it was. to see men that knew
better; yet they would destroy their employer’s
})ropert.y. Therefore I say, as justice to the manu-
acturer and supplier of.steel, it behoves masters
to put those men only at the forging of steel ou

whom they can most depend. :
“In forging of cast steel the fire must be regu-
lated by the size of the work; and in heating the
steel, when the flames begin to break out, beat the
coals round the outside of the fire close together
with the slice to prevent the heat from escaping.
To save fuel, damp the coal, and throw water on
the fire if it extend beyond its proper limits. To
ascertain the heat of the steel, draw it out of the
fire, and that often, for it requires to be well
watched to heat the steel properly; and if not hot
enough, thrust it quickly in again. Soft coke is
even better than coal for the fire. The heat the
steel receives is judged of by the eye; and care
ghould be taken not to use a higher degree of heat
than ia absolutely necessary to effect the desired
urpose, and to use as few heats as possible; too
requent and overheating steel abstracts the car-

bon, gradua,lli' reducing -it to the state of. forged
iron again. It is an idea of many men that g0
long as the steel does not fly to pieces when they
strike it with the hammer, 1t is not too hot; but it
is an erroneous idea, and easily proved when it
comes to be hardened, and when it comes to be
used; -still it is an idea that many men will main-
tain. If cast steel is over-heated it becomes brit-
tle and can never be restored to its original quality.
Steel which has been over-heated may be restored
in & slight degree by hammering it well at a
lowered beat. This will, however, improve burnt
steel but little. I can safely say that no man will
ever injure the steel by being too careful how he
takes bis heats.. Cast steel may be welded by
boiling sizteen parts of borax and one of sal
ammoniac together over a slow fire for an hour,
and when cold grinding it into a powder. The
stecl must then be made as hot as it will conve-
niently bear, and the borax used as sand.

On the Hardening of Steel.

“ My object.now is to show to the reader some
of . the chief causes of steel breaking in hardening,
and likewise to give a few remedies to prevent these
causes ; and I am sure, from my own experience,
that whoever.tries them will find them correct. In
the first place, I wish to apprise the reader that all
bright steel requires a coating of some description
before putting it in the water, more espacially when
the article runs large ; or the sudden action of the
water on the ouiside of the steel in most instances
is sure to crack it. As a proof of this, take a piece
of steel cut from a bar with the ekin on, harden it

“as often as you please, and you will find it is a very

uncommon thing for that either to crack or break,
if it is not made too hot; but take the same piece
of steel, or another piece from the same bar, file or
turn it bright, and it is quite likely to break the first
time it is hardened. As a proof that the skin on
the steel prevents the water from acting so suddenly
on the outside of the steel, in cooling it so much
soooer than the middle, common turping tools will
always stand better, and keep a finer edge, if the
tools are hardeuved from off the hammer with the
skin on, to what they will if they are either filed
or ground befure hardening; that is, if the heat of
the steel is regulated so as not to require tempering
after being wade hard. For the most useful hard-

‘ness is produced by that degree of heat which is

just sufficient to effect the purpose, the-hardness
of steel depending upon the intimate combination-
of its carbon, therefore the heat which effects this
is the best. But there are a number of tonls used
in the turnery that cannot be ground after harden-
ing, therefore these must be fitted up with the file,
and the necessary preéautions used in hardening
them. »

Before putting any article in the fire it is
pecessary to examine its shape, as every article
has a particular way-in which it should go into
the water; therefore, it is requisite to know, be-
fore it is put into the fire, which way it is to ba
put into the water when it is drawp from the fire;
likewise the water has to be studied into which
the article is put, and likewise the heat on the
article bafore it is put in the water, and the posi-
tion of it in putting it in the water. Water that
is intended for hardening should never be dead
cold; and the heat of the article, if the steel ig
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§ood, should never exceed that of a low red heat ;

or if the water is dead cold, and the steel a little

too hot, there is as much risk of its breaking as
there is in pouring boiling water into a glass bot-

tle; for dead cold water acting so suddenly on the:

outside of ‘the steel, the expansion of the middle
is more than the outside can bear, and causes the
steel to break ; therefore, to avoid such risk, get a
quaatity of lighted chareoal, or a bar of ignited
iron, and put it in the water, just sufficient to
take the chill off. In dipping any article in the
water, if there is a stout part and a thin part,
always let the stoutest part go into the water first,
and as near the centre of the water as possible, so
that there may be an equal pressure of water sur-
rounding it. ~ Putting the stoutest part in the
water foremost causes the article to cool more
equally, whereas if the thin part be put in the
water foremost it is cold first, and the stout part
baving to cuntract after the thin part is cold, the
thin part cannot give, consequently it has to
break. Bat this cannot always be done, as there
are no means of getting the stoutest part of some
articles in the water foremost; for instance, such
an article as a feather edge milling cutter, and
many other things which huve their stoutest part
in the centre—these must be put in perpendicularly
by putting a piece of strong wire through the hole
in the centre, and putting it gently into the water;
and instead of moving it backwards and forwards in
the water, lift it up and down, so that fresh water
may pass through the centre every time it is lifted
up and down, and the deeper the tank the better.
But in lifting it up it must not be allowed to come
above the water, or it will be.sure to crack; the
outside edges of such articles being much thinner
than the middle they are cold sooner, so that the
middle is wanted cold as quickly as possible after
the outside edges; and were it drawn backwards
and forwards in the water, the water being warm
in the hole in the centre, it would be longer in
cooling. .

‘I speak from experience that the shape of dif-
ferent articles has to be studied ; for instance, take
such an.article as an eccentric collar, which shall
be 1% inch thick on one sidé, and 4 of ap inch on
the other, baving a 2-inch hole in it for the shaft;
in hardeoing this it is most certain to break in the
weak side, for one side being so thin, it is cold
almost instantly, and the stout side contracting
after the other is cold, it pulls it asuader. By
taking a little trouble all this risk is avoided,
Before such an article ‘ag the above be putin the
fire, fit a piece of iron round the thin part, so that
it ie made up to the thickness of the stout part, or
a little thicker, and bind it on wlth a piece of
binding wire, and coat it with potash, and I will
guaruntee that it hardens without .breaking, be-
cause one part then is cold as soon as the other.
There are varions things that ateel can be coated
with, such as soft soap, black lend, or plumbers’
gize ; but in hardening in a common fire, or a
furnace, the prussiate of potash is the best. In
hardening in lead, soft soap, black lead, or plum-
bers’ size answers exceedingly well. In coating
of steel, you first get the article just red, draw it
from the fire, baving the potash already powdered
up fine, and in a box with small holes in the lid ;
similar to a grater; shake the hox till there is g

_coat all over the articles, put it in the fire again

till it gots to the. desired heat, and it is then ready
to put into the water, except in very large articles,
where there is a great body of steel. It is requisite
then to draw it from the fire a second time, and give
it another sprinkle of potash, 80.a8 to give it a thick-
or coat. By binding a little binding wire about it,
it asgists to make the potash cling more firmly to it,
There are many things that require to be hardened,
where the substance of the steel is so great that it
is necessary to bore holes about it in different places
to make it cool more equally. In verylarge cutters,
some are apt to have the hole where the spindle pas-
ges through too small, so that largeand small cutters

way fit the same spindle ; but the larger the cutter

the larger the hole should be; or otherwise hore
a few holes round the middle hole, so that the sub-
stance of the steel is reduced, or it may be reduced
by turping it thioner, 8o as to form a boas each side,
thus greatly reducing the risk of its breaking in
hardeaing. But if it happen that any article that
has to be hardened has any holes about it near to
the very edge, it is then necessary to stop these
holes up with a piece of loom, and it will prevent
the hole breaking out. Any size cutters, bushes,
gouges, rings, or collars, or articles of any descrip-
tion may be bardened without breaking by following
the rules I here lay down. Sometimes a steel ring
or a cutter is required to have one thin edge ; these
must not be put in the water too suddenly. " In very
large round steel it is sometimes necessary to bore
a hole through the centre to allow the water to pass
through, aod even then it will break asunder if it
be drawn backwards and forwards in the tank;
this should always be lifted vp and down in the
water to allow fresh water to pass through the
hole, unless wheu it is under the water; if it be
turned on to its side, it can then be drawn back-
wards and forwards with the same result. It
sometimes happens that there is a fracture in the
steel before it is hardened, this can be detected
when the article is in the fire, and at a low heat.
This fracture is sometimes found in the steel as it
comes from the manufacturer, but is very often
caused in the forging by excessive heating, and
oftentimes the bardener gets blamed for faults
which belong to other men. If there is a crack
in the steel wheun it is just red, it can be detected,
but hardening will not mend-it. It may be useful
to some to know that if a_piece of binding wire be
bound -round any article, and a piece of loom
wrapped round the wire, the wire merely to keep
the loom from falling off, and the article, after
drying the loom, may be put in the fire and
heated all over, and when sufficiently hot may be
put into the water, and the part that has the loom
round it will remain soft, because the water can-
not penetrate through the loom quick enough to
harden the steel. If the loom be on the middle,
the ends only will be hard; but if the loom be on
the ends, the middle will be hard, and the ends
soft, and the mechanio will find this plan very
useful in many cases. The less frequently the
water used for the purpose is changed, the hetter
it is for the hardening of steel; therefore, as it
wastes, fresh water should be added. end as it is
necessary to clean the tank out ocoasionally, it
would be well before using fresh water, to make
it hot by putting a bar of ignited iron into it, aud

.
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lot it get cold again before using it; for when
quite cold water is used, there is always a risk of
the steel cracking, o

- “By applying aquafortis to the surface of steel,
previously brightened, it immediately produces a.
black spot; if applied to iron the metal remains
clean, but looks a little dull where the acid touched.
it; By this test iron, may be known from steel, as
the smallest. vein. of eitber will be distinguished by
its peculiar sign. There are msany large things.
broken by taking. them out of the water before.
they. are thoroughly cold ; and some people are of
the. opinion that it is the action of the air on the
steel which causes it to break. But be this as.
it may, it is a real fict that if a large body of
steel be taken ont of. the water before it is thor-
oughly. cold, in nine cases out of ten it is sure to.
break. If a large piece of iron is beated and gut
in the water, and kept under the water a consider-
able time, after the ontside of the iron-is black, and
then drawn out of: the water, the hea} from the.
middle of the iron will in a few seconds turn the
ontside to a.red beat again,” Water acts on steel
in a similar manner. When first the article is.
put into the water, the water begins to act on the
outside of the steel, cooling it gradually. towards
the middle; and if taken from the water before it
i quite cold, the heat in the middle begins to act
on the outside of the steel in a contrary way to the
water, by strainibg the outside of the steel more.
than it can besr; and in most instances I have
noticed, when I have been trying experimenis,
that as soon as the water dries on the steel, it
cracks, and the larger the steel the greater the
risk, so it is important that, it should be quite cold
before it is taken out of the water, if the article
be any way large. o ' '

It is not requisite that tha artiole should lie in
the. water till the water is dead cold, for in some
instances the article-is wanted for use as soon. as
poseibly. it can be had ; in such. cases, if the article
18 not. too large to go into a handbowl, put the
bowl under the water in the tank, and place the,
article.in the bowl, lift the bowl and the article
out together, with the water covering the article.
in the bowl, and then sink the bowl with the
article still in it into another tank of dead cold
water, or under a tap, with cold water running on
it, and it will in & shoré time be ready to. lift out.
But if the articla is too large to go into a bowl,
put it in a bucket and acy as I have stated, and it
will then come out safe without a crack, and not
orack after it ia out. . Hundreds of things break,
by lifting them out before they are.cold.

“In many things where the heat that is on the
article ia wanted to temper the part that is dipped
in the water, such as chisels, drills, and the .like
articles ; these things, when they are dipped to
the depth reqnired to harden them, should always
be moved quivkly about in the water, and i} will
})rev.ent many a drill serewing off in that particu-

ar spot, and prevent many & chisel breaking, 1
have no doubt that many readers of this little
book have noticed when, they have béen chipping,
that their chisels have broken clean off, about
an inch from she edge, with a very light. blow
from the hammer, and the cause’of that arises in
a great nutnber of instance from the chisel having
been held still in the water when hardening it;

for-the water cooling it across in a straight line
causes the hardened part to tear- from the other,
yet not sufficient to -show till it is struck with the
hammer, and then it drops off; and- if: the break

_be examined ‘it can: be seen that the water did it.

But these kind of articles having the skin on the
steel- when they. are- dipped in the water, it pre-
vents the water from- having just the same effect
on them as it does on articles. previously bright-

-ened. "I recollect once having a quantity of small

drifts to harden, and - was-requested to keep the
heads soft, so I put a certain number of them in a
box, with charcoal dust to. heat_ them, and when
sufficiently hot, I shot them into the water with
the intention of softening the heads after; but I
found upon examining them that I had a.number

‘of them very crooked; owing to their being very

slight, and going from the box so¢ suddenly into
the water ; so I adopted another plan. I heated a
certain number together, and taking them out-
separately, dipped . them straight and gently into-

-the water, which answered the purpose so far.

But it took a little Jonger to. dip them separately ;.
so thinking to save this extra time, I thought-I
would only dip them in as far as'I required them
hard, and that would save me the trouble of soft-
ening the part that was not required hard. But

‘not caring about going ahead with any quantity
-of things till' I make myself sare. that all is going-

on well, after I had done about. two dozen

‘examined them, and I did not find ope of them
. but what was cracked at the part that was level

with the top of the water, so I dipped the remain-

- der all over, and not a crack appeared in one
" after, I then made some lead red hot and dipped
 the parts that were required soft into it, end

accomplished them very nicely. If the hardener
should’ meet with articles that he considers have-
too large a centre in them, and that there is a risk
of haviag a c¢rack in them, if he stop the centre up
with a piece of loom to keep the water out of it,
there is little or no danger of its cracking. -

In hardening a number of articles at one time,
it is best to put them all into & box together with
some charcoal dust, let them lie #ill they have
acquired the low red heat called cherry-red, and
then empty the contents of the box into the water ;
they will then be very clean, without scales, and
beautifully hard. It 'is s very good plan for all
small taps; and ag it is usual ‘to temper these
things to a colour after they are hardened, itis
necessary to know that they _are all hard be-
fore begioning to temper them, for it will some--
tirnes happen that there will be some among them
that are scarcely hard. If the box has been taken
from the fire before it has been properly heated
through, then the middle articles in the box will
prove not hot ‘enough; 8o, to make sure of good
work, always try them with a smooth file to prove
them, for in some instangces- one bad article would
get all the others condemned, even if all the others
were right. But the use of the file can be dispen-
sed with if they sre brightened on a buff or a stone,
which are the proper things for the purpose; for the
persons that brighten them will find, if they are
praperly hard, plenty of brisk lively sparks will fly
from them when they are held on the buff; and if
they are not hard enough there will be very little
fire in them; therefore, with' a very little atten-
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tion; those- thdt-are-soft éan be: detected and put
aside; dnd heated agdin’ with- the next batch.
Dies may be: put in & box, and hardened after the
sanmie manner. I hdve found red-hot-lead to be a-
convenient thing: to heat many things in; but to.
be constantly employed at it, I believa to be.very
injurious to health. I bave-been employed at it
for weeks together, and bhave felt very bad effects
from it; and I always dvoid using. it except in.
cases of mecessity. Still, there are many things:
that can be accomplished better. by heating them
in lead than-in-any other way ; such things as long.
fluted rimers; and various other things that are a
great length; for they will always keep straighter

y heating them- in lead to: what they will if they
are heated in a common furnade. If the. article

be very long; it niust not be: put into the lead too |

suddenly; or it: will be sure to go crooked, for
plungiog. a cold: piéce of steel too suddenly into
red:-hot ledd causes it to go crooked, the same.as
if plunged: too- suddenly into cold water. They
should be gradually put into the lead, and
ally into the water, with a_ little salt in the water
to keep it from bubbling; for it is not everything
that can be straightened again after it is hard
without damaging it, or softening it. Care must
always be taken never to have the lead too hot, or
the articles will be spoiled, for they will be found
to be full of little kioles, if closely examined.
Before putting the articles in the lead it is neces-
sary to rub theni over with a little soft soap, or
mix g little blaék lead with' water, and-brush theni

over with it, or plumbers’ gizé, and they will comé |

out of thié water cléan, without the ledd sticking
to them. If the black lead is useéd, they mast be
dried before they are put in the lead; for the hot
lead is likely to fly if they aré put in dambp. ~Soap
does hot require to be dried.

“ Any quantity of articles, such as drills, bitts,
&c., may be ezpéditiously hirdened by dipping
their points in the lead, and cooling them in

water; a pair of tongs with long jaws is very |

conivenient for holding & quantity at one time;
if. the articles are of an unequal thickness, and
one jaw of the tongs be made hollow and one flat,
& piece of soft wood may be put in the hollow
Jjaw, the tongs will then grip them all; any quan-
tity may be hardened as expeditiously as a single
“article, if there be sufficient lead, Another thing
to be observed is, that the surface of melted lead
becomes quickly covered with a skin, which is the
effect of the air on the surface, and it wastes the
lead so fast that it becomes an object of importance
to those who use much to check its formation, or
to convert it when formed into the metallic state
again, Charcoal converts the dross into metal
again ; but if & covering of charcoal or cinders be
kept on the lead, the dross will not form, for, if it
is allowed to form, the lead is not only wasted, but
it is a great obstruction in putting the articles in,
and likewise in taking them out; lead is an excel-
lent thing in which to heat any long plate of steel
that requires hardening only on one edge; for it
need not be heated any farther than where it is
wanted hard, and it will then keep straight in
hardening. But if it is heated all over in a fur-
nace and put in the water all over, it will. be
warped all shapes and cause a deal of trouble in
setting straight, especially to those who are anac-

gradu-

quainted with the setting of hardened steel. If it
is heated all over, and ‘one édge only dipped in the
water, the edge that goes in the water will be
roanding,. and- the, edze that does not go in- the
water will be hollow ;. this .is” owidig. to thié steel
expandiog in hardening, for the steel expanding
. in. hardening causes the edge that goes into the
water to get longer, and- the other edge bein;
‘ kept out- of the water, and still hot, the hardene
- edgze expanding lower pushes the other part of the
steel round, causing the edge that i§ out of the
water to be hollow. Bat if it is heated in red-hot
" lead, and the edge only that is required hard. put
_in the lend, the other part will-bé quite cold; and
when it is put in the water all over, the hot pait -
will not have sufficient strength in it to dlter the
cold part, consequently the cold part keeps the
hardened- part true; The colder the water the
" more_effeatually it hardens the steel. Brinish
liquids produce rather uiore hiardness than coi-
mon water, but in niost cdses common watér
answers the purpose. Watér holding ecap in
solution prevents the steel from "hardening, but ag
there aré many things uséd in machinery that
require to possess the greatest: possible degree of
hardness, it is'necessary with such thisigs to use'a
saline liquid. Gauges, burnishers, dnd certain
-kinds of dies, require to be very liard, also, a file
requires a- nice, hard tooth. Wheén steel i& re-
quired to be extremely hard it riay be quenchied
in mercury. But this c¢an only be done on &
small scale.”

">

The Corrosion of Bollers.

Nearly all of the large number of boiler ex-
plosions, the causes of which are aunually inves-
tigatod by the enginéers of the Mancheater and
Midland Boiler Associations, are clearly found to
have occured in consequence of either internal or
external corrosion. (&n the casé of locomotive
boilers—and they are now exploding sufficiently
often’ to cauge considerable anziety—* farrowing”
“dlong & seam of rivets, or rather under the line of
an overlap, is found to be the usuil malady. In
many boilers, especially on those lines where the
hydraulic test is regularly applied, ‘* furrows” are
discovered in time to prevent explosion. In other
instances the plates become * pitted” on their in-
ner surfaces as with small-pox. We have a photo-
graph kindly sent us hy Mr. Longridge, of & small
portion of the inner surface of one of the plates of
8 boiler which exploded, with gzeat loss of life,
some time sgo at Aberaman, South Wales. To
compare the pits therein shown with the Junar
seas disclosed in Mr. De la Rue’s photographs of
the moon would not do justice to the former. The
iron is eaten away almosteverywhere, not uniformly
over the whole surface, but in numberless holes.
Wherever very pure water is used, or peat water,
or water containing sulphur, there is the same cor-
rosion always going on, while, as for furrowing,
there appears to be no effective precaution against
it. So far ns furrowing and other forms of cor-
rosion are concerned, there can be no doubt that
wrought-iron is the worst material that can be
employed fora boiler, Whather steel better resists
corrosion under the same circumstances has not
. been couclusively ascertained, bat in other respects

the attempts to employ steel as a material for boil-
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ers cannat be said to have satisfied the hopes with
which it was originally introduced for this purpose.
Copper is now wholly out of the question, nor
were it abundant and’cheap would its strength be
reckoned sufficient. No material applicable to
boilers is less liable to corrosion thau ecast-iron.’
Wherever great heat has to be borne, its resisting
powers make it second only to platinum among
the metals, For heating stoves for blast far-
naces, and indeed for domestic stoves, wrought-
iron is entirely unfit. For gas retorts it isof course
worthless, while cast-iron, until the introduction
of the most refractory clay retorts, was considered

- to serve a very good purpose. For superheaters it
18 quite superior to wrought-iron in any form.
The Peninsular snd Oriental Company have,
indeed, long since. abandoned wrought-iron for
-copper superheaters, but equally good, if not bet-
ter, results ave obtained by Messrs. Richardson &
Sons from Mr, Jaffrey’s cast-iron superheaters.
The motive for the use of cast-iron in heating
sf.ov_es;’ gas retorts, and superheaters, is economny ;
but in the case of steam-boilers, where the principal
source of danger has been found to be in corrosion,
the use of cast-iron (with a large margin of strength
to'resist bursting) appears to be essential to safety.
The highest required tensile strength is now given
to cast-iron boilers—their bursting pressure being
from 1,500 Ibs. to 2,000 1bs. per square inch, while
it appears reasonable to consider them as entirely
gecure from the common danger of corrosion,.—
London Engineer.

Parchment.

Parchment is made of skins of sheep and lambs,
though that kind which is used for the head of
* drums is said to be made of goat-skins. Vellum
is a finer, smoother,. white kind of parchment,
made of the skin of young calves. The mode of
preparation ‘is first to take oft the hair or wool,
then to steep the skin in lime, and afterwards to
stretch it very firmly on & wooden frame. When
thus fized, it is scraped with a blunt iron tool, and
wetted and rubbed with chalk and pumice-stone
till it is fit for use. '

Prevention of Rust in Irone
-Many a valuable hint is to be obtained from an
- intelligent practical laboring man, which may lead
the philosopher into a train of ideas that may,
erhaps, result in discoveries or inventions of great
importance. When bricklayers leave off work for
a day or two, as from Saturday to Monday, they
push their trowel in and out of the moist mortar,
80 that the bright. steel may be smeared all over
with 2 film of it, and find this plan an effectual
_remedy against rust. In Wren’s ** Parentalia”
there is a passage bearing upon this subject :—
“In taking out iron cramps and ties from stone-
work, at least 400 years old, which were 80 bed-
ded in mortar that all air was perfectly excluded,
the iron appeared as fresh as from the forge.”
Oxygen, which is the main cause of rust, is
abundant in the composition of both water and the
atmosphere ; and that quicklime has an astonishing
affinity for it is 'evinoeg in the homely practice of
E:eservmg polished steel or iron goods, such as
e-irong, fenders, and thefronts of * brightstoves,”
when not in use, by shaking o little powdered lime

on them out of a muslin bag, which is found
sufficient te prevent their . rasting. Another
instance, very different and far more delicate,
bearing upon the same principles; the manufac-
turers of needles, watch-springs, outlery, eto.,
generally introduce a small packet of quicklime
into the same box or parcel with polished steel
goods, as security from rust, befcre sending it toa
distant customer, or stowing it away for future use.
These cases are extremely curious, because, as a
general rule, bright steel or iron has a most pow-
erful affinity for oxygen ; consequently it is very
readily acted upon by damp, and is rusted in a
short time, either by decomposing the water and
obtaining oxygen from that source, or direct from
the atmosphere. It is notabsolutely essential that
the quicklime should be in actual contact with the
metal, but if somewhere near, as in the case of the
parcel of lime packed up with the needles or watch-
springs, the Lright metal will remain a long while
without the least alteration in its appearance ; the
lime (which is already an oxyd of calcium) either
receiving an additivnal dose of oxygen or being

| converted into a carbonate of lime.—Builder.

A Minlatuve Steam Engine, -

‘We recently had the pleasure of seeing a minia-
ture. working model otP a pair of Penn’s patent
trunk engines, made by Mr. Thomas Smith, mod-
eller, of 20, Walnut-tree Walk, Lambeth. These
engines are facsimiles of those in H.M.S. * War-
rior.” The model engines, however, are intended
to work at high pressare, whereas the * Warrior’s”
are condensing engines.

The weight of the pair of model engines is two
grains less than that of a silver three-penny piece ;
and they stand on less space than a silver three-
penny piece would cover. The cylinders are
2-32nd of an in. in diameter. Length of stroke
1-16th of an in. The throw of the eccencric is
1-60th of an in. The engines are constructed with
the link-motion reversing gear, The hexagon-
beaded bolts used for fastening on the cylinder
covers are 1-100th of an in. in diameter. The
engines can be worked at from 20 revolutions per
minuate aup to. 20,000 revolutions per minute,—
Mechanic’s Magazine. :

"Increasing Application of Steels :

The Practical Mechanic’'s Journal says one can-
not but notice the great change which the introdue-
tion of steel in the place of iron in many parts of
mining machivery is likely to .effect, as well in
cheapening its cust as in rendering it more power-
ful and more enduring. Although the price of
cast and hammered steel is double the price of iron
of the same weight, yet the superior strength and
endurance of the former enables the engineer to
reduce the weight of his casting so considerably as
to render the actual cost of s:eel machinery but
little move than that of iron, whilst it is well known
that it will lase ten times as long and may be more
implicitly trusted. :

OllsLamp Furnnoco t’o;I t’us:ng Metalsat a White
onte
Mr. Chas. Griffin, of London, proposes to fase
metals hy means of a farnace heated by mineral
oil. The combustion of a quart of this ( which
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-only costs 9d.) gives a heat sufficient to fuse 9 lbs.
of cast-iron. The furnace being cold when an
operation is commenced, it will melt I Ib. of cast-
iron in 25 minutes ; 13.1bs. in 30 minutes; 4 lbs.
in 45 mioutes ; and 5 lbs, in ar hour: This furnace

" is ‘said to possess*this advantage, that platinum
crucibles remain uninjared, as the rock-oil does
not give off sulphurous vapors. :

Practical Femoranda.

Table of Propert:ies of Liquids.

o 53
, E2 | 5854
" NAMES, 2 ass
£i | &%
rid EE
Acid, sulpburio e ceverree voneneees| 1830 18-5
€ DILFIC ceee serevisesenne sosannnes| 1271 12-7
¢ MUriBtio w cevree caserncorens oo 1200 12-0
8 OUrio weeee veere cos seveseceness| 1060 10-6
€ GILPrIC  weeseees cossonces aeese .| 1084 10-8
6 DCRLIO cve soves cavsesess sevesesns | 1062 10-6
Water {from the Baltic....coee voee..| 1016 10°2
Water from the Dead S€a...ccseee.] 1240 12°4
Water from the Mediterranean...] 1029 10°3
Water, distilled ...ceiveveiceevernenee.] 1000 10°0
Oils, expressed : .
linseed., covaue cus canionses sue sooassene 940 9-4
sweet almond .. vovees sesenee.| 932 9-8
 WHAle teh e een cieenn et sennes sesens 928 92
hempseed oo ieecerncires corvenee 926 9-3 .
O)IVC.e evvenes sovene ot serens cossrenne 815 9-2
Oils, essential :
CINNAMOD "covves serees sovsae conesnser 1043 10-4
1aVEnder coveisees o e sesvoere arveee 894 89
turpentine w..iic e eeenesionnanen 870 87
BIDEr. et ccienienier crncevan soene. 868 87
Aleohol ..o iiiiiiinniennnnes 825 82
Ether, nitric... 908 91
Proof spirit- 912 92
Vinegar.. ..o ceeene 1009 101

Relative Strength of Metals to resist Torsion.
Swedish bar iron=1.05

Copper ..oococ...= 48 | English do =I1.12
Yellow Brass....= 511 | Shear steel.......—1-96
== 56, | Cast do ......=2-1

Gun-metal . ..... =

‘ Effects of Heat on
Linear Expansion of Metals. from 82° o 212°.—
: FARADAY. ;

- Zioe, 1 partin... 822 | Gold, 1 partin... 682
Lead, L .. 351 | Bismath, L., 719
- Tin, pure, ¢ .. 403 | Iron, . “ .. 812
Tin.impure, ¢ ... 500 | Antimony, ¢ .., 928
Silver, ¢ . .. 6524 . Palladium, ¢ ...1000
Copper, ¢ o 881 { Platinum, ¢ 1100
Brass, ¢ ... 584 | Flint Glass, ¢ ...1248

——
-

Face Protection from Cold.

An ordinary fine wire-gauze mask, as is some-
times used at masquerades, will keep the face
comfortable, even if a fierce wind is blowing, while
- the thermometer is below zero; a thin vail or a silk

. bandkerchief is a good substitute.

==

Stufistical Fuformation.

Lunatics in dana.dn. :

The number of inmates of our Asylums is very
considerable. On the 31st December, 1863, there
remained in the Toronto Asylum, 380 patients ; in
the University Branch, 78; in the Orillia Asylum,
132; in the Malden Asylum, 226 ; total. in “the
Upper Canada Asylums,816. In Beauport Asylum
there were 502 patients ; in the St. John’s Asylum,
62; total, in the Lower Canada Asylums, 564. In
Rockwood Asylum there were 98 criminal lunatics.
The total number, therefore, of inmates of our
asylums at the close of last year, was 1,478.  To
these we have to add 101 in the gaols of Upper-
Canada, and 84 in the gaols of Lower Canada,
making a grand total of 1,663, Of the 816 patients
in the Upper Canada Asylums, 373 were males,
and 443 females. Of the 564 patients in the
Lower Canada Asylums, 254 were males, ::nd 310
females. It is singular that in both cases, the
pumber of females largely exceeds the number
of males. On the other hand, we learn that since
the first opening of the Toronto Asylum in 1841,
there have been admitted 1o that institution, in all
1,580 men and 1,398 women—the number of males
thus considerably exceeding the nuimber of female
lupatics. It would appear,: therefore, that the
evidence furnished by our Canadian statistics as to
whether insanity is more incideat to the male or to
the female sex, i8 somewhat conflicting, So it is
also with the evidence furuished by the figures, as
to whether the married or the single are more
liable to lunacy. Of the 1,580 male patients ad-
mitted since 1841 into the Toronto Asylam, 702
were married and 878 single—the inference being
that single men are more liable to lunacy than the
married. But, on the other hand, of the 1,398
women admitted, 899 were married and 499 single
—the inference being that women are more liable
in the married than in the single state, to fall vie-
tims to insanity.—Globe.

Focts Concerning Ivory.

England consumes 1,000,000 pounds of ivory
annually, or the products of 3,333 elephants.
About 4,000 men are annually killed in the
elephant hunts. A tusk weighing 70 lbs. is con-
sidered a first-class one. A short time ago an
American firm cut np a tusk which was not less
than 9 feet in Jength and 9 inches in diameter, and
weighed 800 lbs. In 1851 the same house sent
over to the London Exhibition the largest piece of
sawed ivory ever seen; it was 11 feet in length
and 1 foot broad. The dearest ivory is that which
is used for billiard balls. Since the conquest of
Algeria by France, the ivory trade has consider-
ably incrensed in the north of Africa. The
hippopotamus also yields ivory, which is much
harder and less elastic than that of the elephant,
besides being of small dimensions.

01a World Libraries.
At present the collection in the British Museum
number 40,000 MSS. 600.000 printed volumes, and
200,000 pamphlets. The superb Libliotheque

‘Imperiale of Paris, the largest in the world, con-
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tained in 1861 1,000,000 printed volumes, and.
150,000 MSS., 300,000, -maps, ‘300,000 ;pamphlets, ‘

130,000 engravings, sud 150,000 numismatic speci-
. mens. It must be conceded,-however, that it con-
-faing many duplicates. .The Library of St.Genevieve
b, Paris with, 200,000 -volumes ; the Royal Library
.af Berlinayith its 600,000 volames;and & ma, nificent
_gollection:of Oriental MSS. ;. the Royal Library .of
-Copenhagen with: 450,000 volumes ; the Imperial
JXibrary. of .St. Patershurg, which, in little over. 2
gentury, . has -accumulated 500,000 volumes ; . the
Royal Library of Manich with:500,000 volumes;
the Imperial Library of Vienna containing over425,-
000:volames ; the Library .of the Vatican. possess-
.ing on the shelves of its.antique.alcoves the finest
-gollection:of . MSS. in the world, among thémh many
.inestimable treasures brought thitherfrom Constan-
tinople when:it:fell in:the hands of the Turks ; the
Laurentian Library.of : Florence, so scuryily teeated
.by Savonarola. :

: Specte from San Franciscos

Shipments of specie from.San Francisco for the
‘first 8ix months of 1861, 1862, 1863 and 1864:
‘ N ’ : : To Other
© Po-New York, 'To'-E(nglnnd. o China. ‘Oonntries.
1861, $15,916.290 ‘31,108,938  §1,843,247-:§202,665
1862. 11;290:850 -4;216;841 1,007,272 - 817,652
1868, 6,650,976 16,008,427 -1,608,059 495,119
11864, -5,607;940 -19;835,269 2;911,738 .578,798
.The Rusgian Budget. :
The Russian. Budget. for 1864 shows a deficit of
.more than 46,000,000 roubles.($27,000,000) "The
- extraordinary . military: expenses caused .by the
insurrection in Poland amount to asum altogether
.inforior.to that deficiency, which they do not alone
.guffice.to explain, and which may be syill further,
-increased .by ; diminutions in :the receipts, or by
..additional, supplementary, or extraordinary credits.

Library of the British Magecums

The expenses of the British Museum for the past
year were £99,012,,bein§ £502 less than during
_the previous year. 34,589 new books have been
-added to the library, of which 23,097 were pur-
chased, aud the rest secured by copyright. Val-
uable additions have also been made to the
collections. of ancient statuary and of manuscripts.
Among the latter there are over a hundred letters
- of William.Cowper, including the autograph copies
. of * JobnGilpin,” -t Alexander-Selkirk,” and ¢ The

""Loss of .the Royal ‘George.” '

. .'l‘h'e.S‘olencebf; Chemistry.

This: seience is. not:only of advantage .to agri-
cualture, physics, mineralogy,: avd  medicine, byt
-its phenomena are interesting to all men. The
applications of this science-are g0 numerous that
there are few. circumstances of life in which the
. ‘chemist does not enjoy the pleasure of seeing its
yrinciples exemplified. Most of those facts which
Eabih has led us to view with indifference aie inter-

"esting phenomena in the eyes' of the chemist.

-Everything instracts and amuses:him ; -nothing
18 indifferént to-him, because nothing is-foreign tn
“his pursuits ;- and neture, no less beautiful in her
‘imost minute details than-sublime inthe disposition

of ‘her general laws, appears to.display:the whole
of ‘her magnificence orily to the eyesof-the.chemical
philosopher. "All material:-bodies are the subjects
of chemical research. .The-solid and fluid -matter

-composing the terragueouns.globe which we inhabit,

also air, light, and heat, are subjects proper for
the examination of the. chemist. The .arts of
dyeing, bleaching, tanniong, glass-making, printing,
working.-metals, ete.,.are purely chemical. The

-vegetation of plants. and some. .of the most im-

portant functions .of animals have been explained
upon - the principles of chemistry. By means of

. this: science agriculture and gardening have been

greatly improved :in Britain and other countries.
Cheniistry directs-the labors of the husbandman
aud the rural economist. In the dairy, milk -can-
not be kept.sweet. and fresh, and butter.and cheese
canuot be made without skill, founded on chemical
principles. Cookery and the art of curing .and
preserving .beef, hacon, hams, and all animal and
vegetable substances, are_entirely chemical. The
art-of brewing, distilling, and making. all sorts of
fermented liquors depends upon :the .prin¢iples .of
chemistry. -"In medicine and .pharmacy great
benefits’ have been .derived from ‘the :disciveries of
chemical philosophers.. Thbe..chemist resolves
bodies into their elementary principles, and he
examines their nature and .properties when in a
detached or simple state. -He.thus discovers. their
mutual relation to one and other, and -can recom-

- hine them in proportions different from those in

which they were originally united. Hence new
and useful compounds may be formed which nature
does not produce. But chemistry is not only
valunble as an art which supplies many of the
wante, comforts, and luxuries of life. Its objects
are sublime and ‘beautiful in other senses ; .tor it
is intimately connected with most of the phenom-
ena-of nature, as clouds, rain, snow, dew, wind,
%\rthqwgkes, ete.—Rickmond County (New York)
azetle.

Wallachian Petroleum. =

Potroleum has taken so prominent a place of late
among our national staples, that it is important
for us to keep .watch.upon the general Petroleum
development of the world. A late number of the
‘ Polytechnisches Journal ” informs us of a new
outlet of earth oil in the rich and remote province
or principality of “Wallachia, to which we have
already alluded. - The' German journal, after
warning commerce to remember that the oil wells
of Pennsylvania and Canada have a.way of sud-
-denly going out, *“thanks, in-a great measure, to
the indiscriminate way -in which rich mother
-Earth is so bored and tapped, as to make it easy
for the gas to escape,” by which the Petroleum
would else be forced up; or else for water to get
in and flood or choke up the springs,” goes on as
follows: U ~

But there are other Petroleums fast coming into
the market, Not to speak of tlie Barmese Rangoon

- oil, which has lopg.come to England as ballast, and

is uged in many German refineries, in January of

“the present year, the first cargo of Wallachian oil

reached London. "It was of 280 tuns, and the
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company which. brought .it- have . closed -a contract
to deliver 20,000 tung in all the year 1864. A:
second ‘““Wallachian Petroleom Company ”  ‘has:
since been formed. “Two sPecimehs of ‘the Wal-_
‘lachién oil compare as folluws with an average:
.quality of Pennsylvania: :

Qualities. Peaasyivesia OfL. 1. Wallach, 2. Wallaoh, |
"COlOF.cctvveteesescensss  Greenish Brown.  Brown. Dark brown.
“Fluldity (water=l) 073 0-68 -0-09

Bpecific gravity .... 0813 0840 0-894
Bmell w.occovviiirnenen Moderately Strong and  Not very
‘stroog. ‘unpleasatbt. strong.

The general result of Dr. Otto Buchner’s analysis ;
is, that the Wallachian produet is & valuable-con-:
‘tribution to dommerce and induastry, although he
does not think it has demonstrated its fithess to:
compete with the Petroleum; of Pennsylvania, Dr..
Buchner, however, has not found his“éxperiments:
confirm the assertion -0f ‘American ‘analysts, that-
the lighter Pennsylvania oils of a specific gravity
‘of 0:80, giving 90 per cent. of ‘burning oil. His
highest result has been 70 per cent., of which
from 15 to 20 per cent. of benzine,

Hints to Workmen and their Employers,

‘T:don’t like ‘to see a workman a quarter-of-an-
hour or twenty minutes after bhis time in the morn-

“ing, and theu enter in a:jaunty, defiant, independ-: |-

ent style. I don’t like to see him punotual in
‘going to, but-the reverse in:coming back from his
meals. I don’t'like to :sée-the same individual
uneasy in his mind five minutes befure leaving-off
time, T don’t like to see a wman-as the-¢lock strikes-
drop his work as though it burnt his fingers. I
don’t like to see him, after habitually coming late
to his work, unwilling to devote one precious min-
ute of his own time to his employer’s service, I
don’t like to see an apprentice hastily resume work
the instant he hears his master’s footsteps, nor do
. I like his nonchaldnce in coolly turning to his
- work when accidentally-discovered gossipiong in the.
time he has to be-paid for. I don’t like to see an
- employer always dissatisfied on principle. I don’t
. liko to see an employer doing the work and his
- man looking on and laughingin his sleeve. I.don’t
‘like to see &  workman - enter into an engagement
-to do his best :avd-neverthink of ‘carrying it.out,
-:exeept in receiving hiisremuneration. I.don’tlike

" “:to'see an employer.make familiar companions .of

. his workmen one day and-act the tyrant the ‘next.
- I don’t like to. see an -en’:-ployer-tefl the -whole of
-'the office his business concerns, -Idon’t like to see
- p eompositor one day * sticking up for his ‘trade,”
and the next seoreting sorts from his companions,
-:or surreptitiously getting :a-look at the copy-so-that
-:he may manoeuvre that the-fattest portion shall fall
-~to his.own share; " :I don’t like to-see & man spend
) shillini;’s ‘worth-of time: rather. than .cut up a
forthing lend, nor do I like to see bim mutilate

. material rather than give himself a little trouble.
. I don’t like to see-a man stay away from his work
- or.get intoxicated when there is a rush or pressure
of work, aud yet always at.bis post in slack times,
-when he would serve his employer by losing time,

. I don’t like to-hear a.man-say he works for a
mutugal-advaitage but.all:the time with ‘a mental
-xepervation, I don’t like the.man who can'sée his
employer defrauded and not haye the moral courage
_to declare it. I don’t like to see a man after a full
week’s work want a loan of ‘money at the beginning

‘randuin book and note them down.
-at least’ twenty little matters requiring. repsair or
-amendment. The plank-way to the well:or yard ;
-the fence round the.garden ; a.garden .gate that

.of the mext, .And.lastly, T don’t like to se6 -
_printer use thée tail of an old shirt to covér a . tym-
‘PpaD 3 :
Typographic Advertiser. -

to save buying a shilling parchiment.—London

A 'Word to. «’Apprenilcu.
Apprenticeship is the most important stage of

|| life through which a mechdnicis called to pass; it
/| is'emphatically the spring sedson -of his days—the
i time when he ‘is - sowing the seed, ‘the ‘fruits of
‘which he has to-reap’in after-yeara. -If he :spare
‘no labor in its proper culture, heis sure of obtain-
‘ing an’‘abundant harvest; but,if in the culture-of
‘the mental'soil, he follows the-example of many in
‘tilling the-edrth and carelossly ‘and negligently

‘does his work'likethem, he ‘will find th&%ee‘din%s
ds

‘tinre ‘past ‘and - ground only bringing forth - wes

‘and ‘briers. et the young apprentice bear 'in
mind, whén he comimences feamin‘g any ‘basiness,
‘that -dll ‘hope ‘of suceess in the futare is‘doomed
‘to'fade away like the morning mist, uoless he ‘im-
proves the golden season. Let himbear in: mind
that: he* can become: master -of :his :business only
through the closest application and’ the most per-

‘severing industry; and that, unless he does-master

it, he'may bid farewsll to all the visions of future
rospects aud suceess. The:apprénticeship is the

“foundation of the great mechanical edifice; and

surely;if the foundationof astricture’be not firm,
the stiucture itself ornmbles and falls to the earth.
Then, young friends, persevere ; he studious and
attentive ; study well at the: branchies -of your
business, both practical and theoretical—and when

“the time shill .come for you to take: an active :part
‘in life, you will not-fail to be of use, not-only in

your own particular business, but in ‘society.—
American Artizan. . '

- Odd Jobse

A Canadian correspondent of the Genesee Farmer.
writes :—** Let any farmer ‘or person of moderate
means look round his house :and -make a careful
minute of all the odd jobs -he will find -which re-
quire to be done. Let him take paper or-a 'memo-
He will ind

will open easily and close of itself ;. repairs to the
‘box protecting the well or cistern ;; mending tools,
harness—and in short almost innumerable small

.matters all wanting to.be done, either on wet days

or at some leisure time. ‘Every one who .is.vot 4

‘natural sloven is fully aware of .the. necessity of
-attending to these matters, but the great difficulty

is ke has no tools. His experience goes to:show that
the Jast time he tried to do anything of the kind he
had to.go to a neighbor and borrow some tools to
work with, The saw was too olose, end very much

_otherwise than sharp; the chisels Were all too large

or toosmall ; the bit-stock bad lost ite spring and

‘would not hold the bits in their -place, .80 thut he
.could not withdraw them, dnd perbaps broke some
.and’had to buy new onesto replace them. "Nothing
- was fit to.uee, and. hence whiat he did was wretoh-

edlydona. . = -~ )
* There being no proper awl or_gimlet, he tried
to drive nails without the holes being bored ; splits
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followed just when most of thie work was done, and
the look of the job was spoiled, and our poor man
of odd jobs was heartily discouraged, and excused
himself by determining in his own mind that he
never was intended for a mechanic, and never
having learned tbe trade could do pothing at if,
but make a botch, which was almost worse than
leaving the job undoune. )

“His underrating his ability was a mistake.
Almost every man has a certain amount of me-
chanical ability, but.the great drawback is dad
tools. No good workman has bad tools. All the
tools of a good workman are clean, free from rust,
with good handles, and sharp as a razor. The
saw is well set for green or dry wood, or he has
one for each kind of work—ripping, cross-cutting
or fine work., How then is it possible for an inex-
perienced person to do work with bad tools, or
tools in bad order, when a mechanic, with all his
experionce, requires tools the best that can be bad.

“The first step which any farmer can make
towards renovating or repairing his homestead is
to get a set of tools—some of each kind for work-
ing in iron or wood, not forgetting a soldering-iron
~ for mending kitchen and other tin matters, and
small paiching. The whole can be got up for
forty dollars, and will save their value and cost in
one year, besides the satisfaction of feeling inde-

endent and of helping yourself, instead of living
In a mess or having interrainable bills to pay.

4 When the tools ure got, a convenient, corafort-
able workshop must be provided, isolated from the
farm building and house, as there is always more
or less denger from fire. Put up a good solid
bench with an iron vice at one end and & wooden
"~ one at the other, a block for an anvil, or some
substitute for one, and a good grind-stone in one
corper, with a foot-crank to turn it with; and then

the first wet or stormy day, referring to your |

memorandum book for the list of jobs that require
to be done, select the first that your wife and
family require as necessary to lighten their heavy
cares and continuous work, and all experience
goes to show that the outlay for tools will not be
regretted. :

“ Again. When your sobs require employmbnt
in bad weather, there is always some little me--
‘chanieal job to do in which they will soon take
the greatest delight, Nothing reconciles a boy or
young man more to what he has to do than to be
able to do it better than others similarly circum-
stanced ; and if there is any mechanical talent, it
will develop itself wonderfully in the amateur
workshop. Then in busy times, when plows,
harrows or wagons break, the loss of time in
going to the tradesman .is often- much greater
than in doing the work.

“ We once knew a gentloman who did all this
in England for a few yeors before the family emi-

grated. On the arrival of the family in'the adopted |

land, there was not one of the sons who could not
do any ordinary job, and no part of their education
was found more useful and advantageous than the
knowledge of the use of tools. FLosses took place.
Fire destroyed their buildings in more than one
instance, but their mechanical koowledge enabled

-them to build again, when otherwise they must
have given up hope, and turned their exertivns
into o for lower sphere of action.” = -

To those who write for the Press.

It would greatly facilitate the labors of editors
and printers, a]l over the world, if persons who
vniit-e for the press would observe the following
rales. ‘

1. Write with black ink, on white paper, with
ruled lines. :

h2. Make the pages smaller than that of a foolscap.
sheet. :

3. Leave one page of each sheet blank.

4. Give to the written pages an ample margin
all round.

5. Number the pages in the order of their
succession.

6. Write in a plain, bold hand, with less respect
to beauty than legibility.

. 7. Use no observations which are not to appear
in print.

8. Punctuate the manuscript as it should be
priated.

9. For italics, underscore one line; for small
capitals, two ; for capitals, three.

10. Take special paing with every letter in
proper names.

11. Review every word, to be sure that noue is
illegible.

12, Pat directions to the printer at the head of
the first page.

13. Never write a ?rivate letter to the editor on
tl!;e printer’s * copy,” but always on a separate
sheet. .

14. Don’t depend upon the editor to correct your
manuscript. '

15. Don’t ask him to return the ¢ copy.”

16. Don’t press him to tell you why he refused
to publish your article.—American Artizan.

Richard Arkwright.
Richard Arkwright was not a beautiful man ;

"no romance-hero with haughty eyes, Apollo-lip, and

gesture like the herald Mercury ; a plain, almost
gross, bag-cheeked, pot-bellied Lancashire man,
with an air of painful reflection, yet also of copious
free digestion ; & man stationed by the community
to shaye certain dusty beards at a half-penoy each.
His towusfolks rose in a mob round him for threat-
ening to shorten labor—to shorten wages; so that
he had to fily with broken wash-pots, scattered
household, and seek refuge elsewhere. Nay, his
wife too rebelled ; burnt his wooden mudel of his
spinning-wheel ; resolute that he should stick to
razors rather; for which, however, he decisively
—as thou wilt rejoice to understand—vacked her
out of doors. O-reader! what a historizal phecoms- .
enon is that bag-cheeked, pot-bellied, much-endur-
ing, much-inventing barber.— Cariyle.

A ¢ Jaweabreaker.?

‘As an instance of the abominable sys(;.em of
terminology at present adopted by chemists it may
be mentioned that Mr. M. H, Schiff, in & mono-

- graph on some derivatives of ethylidine, states

that he has succeeded in obtaining a chloride of
dimercurodiethylidinedipken-ammontum. Ifanyone
out of the laboratory can pronounce this awful
term, we shall be very much surprised.—Meckan-
ics’ Magazine, ’ s '
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The Time for Sleep and Study.

By all means, sleep enough, and give all in your
eare sleep enough, by requiring them to go to bed
at some regular bour, and to get up at the moment
of spontaneous waking in tﬁ
waken up any one, especially children, from 2
sound sleep; unless there is urgent necessity ; it
is eruel to do so. -To prove this, we have only to
potice kow fretful and unbappy a child is when
waked up before its nap is out. If the brain is

nourished during sleep, it must bave mostvigor in

the morning ; hence the morning is the best timé
for study—for then the brain has most strength,
most activity, and must work more clearly, It is
¢ the midnight lamp” which floods the world with
sickly seotinentalities, with false morals, with
‘rickety theology, and with all those harum-searam
dreams of human elevation which abnegate Bible
teachings.—Hall’s Journal of Health.

Early Breakfaste

Breakfast shonld be eaten in the morning, be-
fore leaving the house for exercise or labor of any
deseription. If early breakfast were taken in
regions where chill and fever, and fever and ague
prevail, and if in addition a brisk fire were kind-
led in the family room for the hours including
sunset.and suprise, those tronblesome maladies
would diminish in any one year, not tenfold, but
a thousand-fold, because the heat of the fire would
rarify the miasmatic air instantly, and send it
above the breathing point. Bat it is troublesome
to be building fires night and morving all summer,
and not one in a thousand who reads this will put
the suggestion into practice, it being so * trouble-
some,” requiring an effort to shiver by the hour,
daily, for weeks and months together; such is the
stupidity of animal man ]—2b. ’

The Poelry of the Steam Engine,

Thero is something awfully grand in the con-
templution of a vast steam engine, Stand amid its

ponderous beams and bars, wheels and cylinders,”

"and watch their unceasing play ; how regular and
how powerful] The machinery of a lady’s Geneva
watch is not more nicely adjusted—the rush of the
avalanche is not more awful in its strength. Old
Gothic cathedrals are solemu places, preaching
solemn things ; but to the deep thinker an engine-
room may preach a more solemn lesson still. It
will tell him .of mind—mind wielding matter at
its will—mind triumphing over physical difficulties
—man ssserting his great supremacy—** intellect
.baitling with the element.” And how. exquisitely
complete is every detail '~how subordinate every
part toward:the oue great end I'—how every little
‘bar and screw fit and work together! Vast as is
the machine, let a-bolt be put the tenth past of an
inch too long or too short, and the whole fabric is
disorganised. It is one complete piece of harmony
—an iron essay upon unity of design and exscution.
There is deep poetry in the steam engine—more
of the poetry of motion than in the bound of an
antelope—more of the poetry of power than in the
dash of a cataract. And ought it not to be a les-
son to thoseé who laugh at novelties, and put no
faith in inventions, to cousider that the complex
fabrio, this triumph of art and science, was once

e morning. Never

the laughing-stock of jeering thousands, and once
only the waking phantasy of a boy’s mind as he
sat, and, in seeming idleness, watched a little
column rise from the spout of a tea-kettle ?

Nothing New wunder the San,

Great inventions do not spring into existence in
a state of perfection, and hence there is some per-
tinence in the words of Solomon, ¢ There is no
new thing under the sun,” in their frequent appli-
cation by those disposed to detract from the merits
of the ingenious men who have invented or per.
fected the most important elements of our modern
civilization.

The beginning of most inventions is very remote.
The first idea borne within some unknown brain
passes thence into others, and at last comes forth
complete, after a parturition, it may be, of ceutu-
ries. Oune starts the idea, another dévelops it, and
8o on progressively, until at last it is elaborated
and worked out in practice. It is not possible to

‘measure the share-of each in the merit of the in-

vention, and apportion it duly; but mankind is
most indebted to him who gives it vitality and
practical utility. Sometimes a great original
mind strikes upon some new vein of hidden
power, and gives a powerful impulse to the
inventive faculties of man, which lasts through
generations. More frequently, however, inven-
tions are not entirely new, but based upon con-
trivances previonsly known. Glancing back over
the history of the useful arts, we occasionally see
an invention seemingly full-born, when suddenly
it drops out of sight and we hear no more of it for
centuries, It is taken up anew by some inventor,
stimulated by the needs of his time, and falling
again upon the track, he recovers the old foot-
marks, follows them up, and completes the work.
‘The history of the steam engine is now to a cer-
tain extent familiar to most reading men ; and the
progress of its invention can be traced at intervals
through a period of over 2,000 years. An old
German book, printed in the year 1577, speaks of
the reaping machine as a worn-out invention which
was wont to be used iu France, and the description
therein contained shows it to have been, at least,
somewhat like the modern machines for the same
purpose. Breech-loading cannon and fire-arms,
made at leass three hundred years ago, and revol-
vers two hundred years old, are now in existence.
Anesthetics were used by the ancient Egyptians.
Something like the daguerreotyse, printed by the
light of the sun, was known to Leonardo da Viuci
four hundred years ago. The idea of propelling
vessels by steam seems to hiave been experimente
upon by Blasco de Garay as early as the year 1543.
The conception of the electric telegraph dates back

“over two hundred years. The use of coal gas for
“lighting purposes. was known to the Chinese many
. years before.it was known in Europe or America.
- And something like the modern postage stamp is

said to bave beex used in Paris in the year 1653,
Yet, in.view of these facts, no candid mind will

_refuge to acknowledge Watt as the inventor'of the

condensing steam engine and the most important
feature of the high-pressure engine as we mow
koow .and use them, or grudge the honor due,
and, by common consent, accorded to Fulton, Me-

" Cormiek, Colt, Daguerre, Morse, Murdock, and
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other great inventors now living or but recently
passed away, for their labours in developing and
‘perfecting the machines, processes .and contrivan-’
ces which have now become the very essentials of
civilized life. He is most essentially the true in-:
ventor who gives practicability to ideas, whether'
they have originated in his own brain or in the
‘minds of others,

Oxygen'Oils.

Before ‘entering upon a description of the me-
thods employed for the purification of the before-
mentioned oils, it is considered necessary to give
some account of their component parts and their
derivatives. Oxygen enters into the composition
of all animal and vegaetable oils, unless -those oils
have been submitted to distillation, which, in ge-
veral, removes their oxygen and changes their
characters. The oils distilled from placts with
water are known as essences, or essential oils.
They seldom contain ozygen, and are therefore
called hydrocarbon oils. The volatile vegetable
oils contain oxygen, perhaps without an exception.

The oils distilled from the bitaminous -and ole-
aginous substances contain no oxygen when they
are pure; they ‘are.composed of carbon and hy-
drogen, and are therefore hydrocarbon oils. 7The

greater ‘the .quantity of carbon, in proportion to-|

the hydrogen any of them contains, the greater is'
“its specific gravity, the higher its boiling point,
density of vapor, and teodency to smoke when
employed for the purpose of illumination, An
excess of carbon, however, does no harm to any
oil designed for lubrication, bat rather gives it
" consistency and durability. Regarding lamp oils,
the greater amount of carbon they contain the
greater will ‘be ‘their illumination powers, and
therefore that is the best lamp, which, when light-
od, will decompose the greatest amount of carbon
“in the flame, It is to the equivalents of carbon
and hydrogen contained in oils the attention turns
as to a starting point in this inquiry,

‘Wondoers of the Universes

‘What assertion will make one believe that in
one second of time—one beat of the pendulum of
& clock—a ray of light travels over 150,000 miles,
and would therefore perform the tour. of the world
in about the same time it reqaires to wink with
our eyelids, and in much less time than a swift
runner occupies in-taking a single stiride.

‘What mortal can be made to believe—without
demounstration—that the sun is over a million
times larger thau the earth; and although so re-
'mote from us, that a cannon ball shot direcily
toward it, and maintaining its full speed,. would
“be twenty yearsin reachingit? Yet the sun ‘af:

“fects the earth appreciably by its attractions in an’
instant of ‘time.. 'Who would not ask for demon-
‘stration, when told that a gndt’s wing, in its ordi-
nary flight, beats many hundred times in a second?
Or that there exist animated and regularly organ-
ized beings, many thousands of whose bodies laid
together woilld not cover.the space’of an inch ?

‘But what are these to .the astonishing truths
which modern optical énquries have digclosed, and
which teach that every point of & meédiuin through
~which a ray of light ‘passes’ is affected with a suc-
-cession of periodical movements, regularly recar-

-r;lh;;;v"t‘a,ﬁ.equal intervals, no less than five hundred
.| millions. of millions of times in a single second!

‘That it is by such ‘movements, communicated to

_the nerves of the eye, that we are enabled to see ;

pay, more, that it is the difference in the frequency
of their recurrence which sffects us with the sense
of the diversity of color., That, for instance, in
acquiring the sensation of redness our eyes are
affected four hundred and eighty-two millions of
millions of times; of yellowness, five hundred and
forty millions of millions of times; and:of violet,
geven hundred and seven millions of millions of
times per secound.

Do not such things sound more like the ravings

~of a madman than the sober couclusions of  people

in their waking sense? They are, nevertheless,
couclusions to which any one may certainly arrive
who will only be-at the tronble of examining the
chaindof reasoning by which they have been ob-
tained.

a

Isomeric Oils.
Oil of lemons and ¢il of turpentine are compos-

-ed of the same elements in the same propo.ttioga;
an atom- of either being formed by the combination

of 5 atoms of carbon and 4 of -hydrogen.

Rather Severe on the Girlse

An exchange says :—* The number of idle, use-
less girls in all our large cities seems to be steadily
increasing. They lounge or sleep -through their
mornings, parade:the streets during.the afternoon,
and assemhle in frivolous companies of their own
and other sex to -pass away their evenings. What

.o store of unhappiness for themselves and others

are they layiog up for the coming time, when real ’
duties and high responsibilities shall be thought-
lessly assumed! They are skilled in no domestic
duties—nay, they despise them ; have no habit of
industry nor taste for the useful. What will they
be as wives and mothers? Alas for the husbands
and children, and alds for themselves! Who can
wonder if domestic unhappiness and domestio ruiu

‘follows 7

- Small v, Liarge Windows.

The Maryland Farmer and Mechanic publishes &
plea for stone houses, in the course of which are
‘the following remarks upon small windows, which
oontain a ‘good deal of truth, and. are worthy of
attention :—“ In building the walls (of our houses)
‘we should introduce one important change. For
our climate our windows are too large and too
many. The multiplicity of panes of. glass draw the
heat in the summer, a8 in a hot bed; and present
but a thin.film of obstruction. to the entrance of
the winter’s cold. These, then, should be smaller,

‘a8 they invariably are in hot ciuntries elsewhere.
It should, moreover, be borne in mind that these

smallér windows which' keep. out the heat in sum-
mer, are equally serviceable in winter, in shuttin
out -the cold, and such ‘windows with thick soli
walls, are what are demanded by our contrasts of
climate. They are also applicable to the two-fold
conditions of coolness in summer and warmth in
winter.”



