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APDR MATERIALS AND THE MANUFACTURL
OF PAPER.

: 'é One of the great objeets of commercial men be-

onging to’ certain departments of trade is the pro-
{action of cheap paper. This useful artxcle is now
pployed in so many different ways, and is in such
pnstant and i mcreasmg demand, that, like cotton,
fs price is rising beyond all precedent, and unless
hme new discovery of a material cheaper and
jore suitable than rags is made, o the pubhc
hoose to submit to an mferwr artlcle, the price of

doubtedly rise. Paper for, prmtmg purposes
g:wt be possessed of certain’ ‘properties, such as
trength, smoothness, phabxhty, tenacity, and a
niform colour, whether pure white, delicate
ream, or rose, purple or blue, it matters not
fhwb the colour must be uniform, the surface
mooth, and the material strong, or the public will
ot be satisfied. If any person examines some of
ﬁe publications now daily or weekly issuing from
he Enghsh press, they will find that the paper
‘ed is often dellcately tinted ; the JIllustrated
Iiondon News, for instance, is prmted on paper
aossessmg a very beautiful pink bue when viewed
I a proper light. Many of the best descrip-
one of new works are printed on straw or cream
oured paper, but elastic ‘and perfectly uniform
texture. Colour conceals many defects, and is
duch used for this object. The number of sub-
fances which bave been used, with different
egrees of success, for the manufacture of paper is
most incredible. Nearly every kind of plant has
j\en experimented upon ; shavings, sawdust, bay,
iraw, rushes, &c., are all even now used more or
883 for the pnqductioﬁ of -printing paper when
ixed with & certain proportion of rags, and alone

nd room papers.
gEven the mineral world has been sea.rched for.
1aterials for paper, and o patent was taken out

f ashestos, for this purpose. The pulp was mixed
mth alum, and an mdestruchblo ipaper produced

. The Mechanics’ Magazme, probably unaware of
he patent just named,.introduced the followmg '
wagraph respecting this new paper material :

754

4

'any mental necessaries of cwxhzed life will’

* mixed together to form the coarser: wmppmg‘

; 1853, in Englanid, for the preparation and use |

¢In the Northern States of America, asbestos is
found in rather large quantities, in fine, long, silky
threads. The low price of -this mineral, its power of
resisting heat, and its low heat-conducting power,
have led to experiments for using it in paper making.
This paper ocontains about onme-third in weight of

"|- asbestos. The paper burns with.» flame, and leaves &

white residue, which keeps.the shape of the sheet if
carefully handled. Any writing in .common ink is
percepiible, even: after. the organic substance of the

. paper is consumed.”

The machinery for the manufacture of thxs im-
portant material from rags may be said to be almost
perfect, but this perfection has been gamed at the
expense of much labour, time ad money.

Paper in more senses than one has ruined many
an industrious and honest man, . The very machine
which ‘nmow: supplies the world with an endless
sheet of paper, invented by Louis Robert, proved
the ruin - of .the hberal and once wealthy firm
of Messrs. I‘ourdnmer of London. They spent
$300,000 in giving fC‘rl‘m} and power to this beau-
tiful piece of mechanism, which, with the im-
provements it has since received, bas culminated
in the astonishing results which may be now
witbessed in certain printing establishments in
Burope. Waste cotton or rags, or, for the sake of
experimental 1llust.ra.tlon, & pumber of old shirts
or pocket handkerchiefs, may be put in at one
extremity of the machine, and tiaced through each
step in the changes and processes to which they
are suljected, until, after o comparatwelv few
minutes, they fall into the hands of the wondering
experxmentahst, a printed sheet of paper contain-
ing the latest news of the day, or a stereotyped

_engraving of the interior of the late Exhibition ab

London. By ‘the agency of the paper machine,
the old common process of manufacturing this
article by hand, which occupied about Zhree weeks,
is now reduced Yo about three miinutes. In all the
details of. the manufacture, after the pulp is pro-
duced, the modern complete paper machine may
be said to be perfect. The distance the material
has to travel in a large machine, from the time the
rags are introduced to the moment when it becomes
fit to print on, sometimes exceeds 1,000 feet ; and

‘fine writing paper is now made seventy mches in'.

breadth; at the rate of sixty feet.a minute. The
operatxons of smng, drying, . and outtmg into
sheets, is included in the time stated, It is the-
material from which the pulp is made that is the
grsnd desideratum of the day among pa.per nianu-

facturere.‘ '
. Next to rags, straw is’ genera]ly ‘acknowledged

4o be the best available’ materml for this purpose.
- Tt is largely used for newspapers when mized with

a certain proportion of rags, and the proportwn of
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straw used in connection with rags or paper shav-
ings varies fiom 50 to 80 per cent.

The cost of making paper from straw or rags
is nearly the same, (if the price of the rags are 10
to 12 times as great as that of the straw, where
chemicals are cheap, 8s in England. Thie arises
from the small quantity of pulp which straw gives,
being not more than one half its weight, while
that of rags is two thirds; the much greater
expense of the machinery, chemicals and labour,
required in making straw pulp to approach rag pulp
in quality, and the market difference in the price
of the two articles, owing to the brittleness of the
straw paper, its transparency, and its lack of per-
fect uniformity. AS long as the price of rags
continues below a certain limit, they will be used
_for making paper, or largely mixing, at any rate,

with straw. But as it appears very probable that-

the price of rags will continue to rise, and reach a
point which must either compel a considerable rise
in the price of paper, or the adoption of an inferior
article, the successful manufacture of paper from
straw or any other fibrous material equally cheap
and adapted to the purpose, becomes a very impor-
tant dosideratum.

‘With respect to one state alone, namely, that of
New York, the late census returns reveal the fact
that more capital is employed in carrying on
the printing trade than in any other business,
Six thousand persons are employed in printing,
$5,000,000 worth of raw material is used up annu-
ally, and the amount of capital invested exceeds
$8,800,0001 These vast interests depend upon
paper, consequently upon rags, or on such other
materials as may be converted into paper.

The Scientific American of December 20, 1862,
speaks in favourable terms of paper from maize or
Indian corn; but in this case it appears that a
mixture with cotton fibre is necessary.

¢« A few weeks ago, we published some account of
the progress made in Austria in the manufacture of
paper from the fibre of maize corn. We may learn
something from Austria in the manufacture of both
cloth and paper from maize fibre, as a substitute for
cotton. We have lately examined a very beautiful
pamphlet prepared by Professor J. Arenstein, and
printed on paper composed of pulp made of maize,
ootton, and linen fibre. The quality of this paper
resembles that of the fine ¢Indian wove’ that is used
for the prints of steel engravings. We are informed
that o great uumber of -works in the German lan-
guage are now printed on maize paper at the Imperial
Printing Office in Vienna. There are also establish-
ments at Vienna and Schlogimule,. where maize flax
is spun and-woven into cloth in considerable quanti-
ties. It is to this substance:that.we wish to direct
partionlar attention atrthisitime. .There isna country

—

in the world where the raw material for maize paper
can be obtained in such abundance and perfection ag
in the United States.

Its fibre—unlike that of cotton :
—is not free, but is cemented nnd imbedded in vege. |

table gluten and albumen, which require to be
removed by chemical and mechanical processes before

it is fit for making paper.

What the expense of .

these processes may be we are unable to say ; but the
present high price of cotton rags warraunts us in urg-
ing experiments with this material, in the confident :

manufacture of paper.”

"hope that it may be economically employed in the

Nine cents a pound is now being paid in New .

York for old newspapers, pamphlets, books, &e.,
while rags are worth 12 cents o pound, coloured
rags eight. In Toronto they scarcely fetch 3 cents
a pound,

Rags have never been systematically collected
in Canada.

There is no doubt a considerable sup-

ply, as well as of material for paper stock, might
be accumulated ; but even were all odds and ends -

gathered together, the cry would soon come for
more. In this age of progress, the means of

distributing knowledge broadcast throughout the
land must not be checked, and we must earnestly

set to work to discover a substitute for rags for
paper, or be content with an inferior article, of
questionable durability and unpleasant exterior.

.

THE PRESENTMENT OF THE GRAND JURY AT
THE RECORDER’S COURT.

The following paragraphs are extracted from a
very voluminous presentment of the Grand Jury
at the Recorder’s Court, at the close of a recent
sitting in this City. The extraordinary want of
information on the different sabjects which the
Grand Ju:y bring under the notice of the Recorder
is in marked contrast to the unusually good style,
as far as diction is concerned, in which the present-
ment is worded. It is & pity that where the capa-
bility to give expression to wants is so palpable,
that the existence of means in our midst, adequate
to supply those wants, are apparently unknown or
purposely ignored.

“ We turn to & more agreeable subject. We believe
that the time has now arrived when public attention
should be directed to a want which has hitherto been
but partially felt. We mean the absence of a public
library ; not where works of fiction and the lighter
elements of Belles Lettres may be obtained, but where
access may be had to those more sterling works of
recondite research, indispemsable to the student of
science, history or literature, and which should alone
be permitted to be read within the walls of the libra-
ry. In the former instance tlie Mechanics’ Institute,
to o certain degree, fills the void, and in the depart-
ment of Law, Osgoode Hall is to some extent well
supplied. We salso deem it due gratefully to advert
to the courtesy of the learned President and Professors

.| of the University, who always throw open their shelves
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% to any who may wish to consult them, and to aid the
¢ inquirer with their advice. But we think unenimously
and earnestly, that the city should entertain the pro-
jeot of granting some aid to a library, the property

have the phase of novelty, for we regret to sy that
few corporations on this side of the Atlantio show
sympathy with learning or its votaries, but we are in
the hope that Toronto will prove an honourable excep-
tion and will lead the wayin an altered state of think-
ing. We would therefore recommend that an snnual
¢ gum should be appropriated toward such a library,
-and it seems to us that the Canadian Institute pre-
7 gents an admirable basis for the formation of such an
{} institution. And if arreogements could be effected
¢ with the Institute, in a few yearsa library would exist
% which, while it would be a gource of pride to all con-
“nected with the city, would most beneficially react on
4 the tone of thought and the habits of the commnnity.”

K«; Besides the splendid library at University Col-
’g lege, the Law Library of Osgoode Hall, the Scien-
.‘é tific Library of the Caoadian Institute, the popular
% Library of the Mechanics’ Institute, to which
% reference is made in the foregoing paragraph, there
§ is the excellent and rapidly increasing Library of
A the Boards of Arts and Manufactures,
¥ The following advertisement is a standing one
“}in the Journsl of the Board, and has appeared in
1 the different local daily newspapers :—

¢ The Library of Reference and Model Rooms are
open to the public, free, from 10 a.m. till noon, and
from 1 to 4 o’clock p.m., daily, and on Tuesday and
Friday evenings from 7 to 10 o’clock, in the New Hall
of the Toronto Mechanics’ Institute.

¢« The Library contains several Hundred Volumes
of valuable Books of Referemce in Architecture,
Decoration and Ornament, Desighing, Encyclopeedias,
Engineering and Mechanics, Manufactures and Trades,
General Science, Patents of Inventions of Great Bri-
tain, the United States and Canada, &o., &ec., &e.

¢“The Model Rooms contain Models of Patented
Canadian Inventions, and the’ commencement of o
Museum of Specimens of Foreign and Canadian Man-
ufactures.”

The Library of the Mechanics’ Institute is open

daily from 9 2. m. to 10 p. m., and contains nearly
6,000 volumes.

The whole of the works are now arranged on
the shelves, and in the catalogue, on the following
plan of classification :—

-8eotron  L—Biography.

¢ II.—History (Civil).

o ¢ ¢« (Natural).

“ « ¢ (Religious).

s IIL.—Novels and Tales.

¢ IV.—Poetry and the Drama. .

¢ V.—Periodical Literature, Reviews, Maga-

zines, &c.

¢ VI.—So1encr, Arrt, &o.,—
. Agriculture, Botany and Gardening.
} Architecture and the Fine Arts—Deco-
‘ rative Art—Music.
Geology, Mineralogy, &e. .
Legal and Political Science—Political

T i P, Y Rl
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Economy.
Manufactures, Trades, Commerce—

Mercantile Arts.

of the city itsclf. It is true that this suggestion may |

Seorron VI.—Medical Science, Physiology, Phren-
ology, &e. —
Moral and Intellectual Philosophy,
Eduecation, &e.
Natural Philosophy, Astronomy, Ma-
thematics, &e.
Sciénce and Art, General.
VIl.—Voyages and Travels.
¢ VIIL —Miscellaueous.
IX.—Religious Literature.
X.—Library of Reference.
“ XL.—Valuable Illustrated Works, &e.
The Library of the Canadian Institute containg
Cyclopcedias, &c., 90 volumes.
Journals, Periodicals, &e¢., 540 volumes.
Pamphlets, 500 to 1,000.
Jurisprudence, &c., 180 volumes.
Arvchitecture Engineering, 190 volumes.
Zoology, Geology, &ec., 300 volumes.
Chemistry, Mathematics, &o., 80 vols.
Travels, Geography, &o., 230 volumes)
Maps, &c., 60 volumes.
History, Statistics, &e., 260 volumes.
Ethnology, &e., 60 volumes.
Biograpby, Literature, &c., 580 vols.
Novels, &c., 60. : .
Catalogues, &c., 100.

In addition to these facts, we must call the
attention of the Grand Jurors to the following
extract from the Corsolidated Statutes :—

Con. Stat. of U. C., 54, sec. 243, sub-seo. 4:
¢ For granting money or land in aid of the Agricultu-
ral Association ¢f Upper Canada, or of any duly
organized Agricultural or Horticultural Society in
Upper Canada, or of the Board of Arts and Manufac-
tures for Upper Canada, or of any Incorporated
Mechanics’ Institate within the Municipality.”

We must protest against Grand Jurors making
presentments concerning matters respeoting which
they have not properly informed themselves, how-
ever grandiloquent_may be the terms in which
they choose to express themselves.

A PLEA FOR INEBRIATE ASYLUMS,*

There is no more common source of individual
degradation and wretchedness, than the inordinate
uge of aleoholic liquors ; yet there is no vice so
prevalent, none-so little hemmed in by law, or so
lightly condemned by publie opinion. The slow
but sure steps which the babitual indulgencs in
drinking to excess leads its victims to disgrace and
misery, are not only daily witnessed, but are per-
mitted to progress with scarcely an effort being
made to stay them, and often without any appa.
rent compunction on the part of those who appear
to be models of propriety, philanthropy, and trust
in the mercy of God.

¢ SHALL WE RECLAIM THE DRUNEKARD ?” asks Dr.
Bovell:

* A Preas Por INEDRIATE ASYLUMS, COMMENDED T0 THE CONSIDE«
RATION OF TOE LEAISLATORS OF CANADA, By JAMES Bovsly, M.D.,
Trin. Coll., Torondo.
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1t seems strange that oné should coneider such |

a question necessary, but really if we reflect on the
. apathy which exists amongst us as a body of Chris-
tians, or a8 a Nation, it does seem to be very
- ‘pecessary ‘that our people should be asked whether
they intend to reclaim the Drunkard, and to inter-
pose to save the rising generation from falling into
evil courses. - Unfortunately we have not yet fully

recognised the magnitude of the evil, nor realized |

the important bearing which it has on our social
gystem; we aré not yet quite aware of the amount
of ¢rime which is begotten by it, and how certainly
‘intemperarice supplies victims for the prison and
the gallows. Everything has hitherto been left
to private benevolence; and strenuous have been
the efforts to combat the demon passion, but 50

deep seated is the malady and so surrounded with-

dificulty, that we fear not boldly to declare that it
cannot be left to private interference, nor indeed is

it advisable, that in g matter of énch consequences’
involving the liberty of the subject, and it may be,
distarbing family relationships; private interposi-

tion should be permitted.” )
. Few, perhaps, if we except the clergy, have the

same opporbunity which medical men possess, of |

witnessing the effect of habitual drunkenness on
" the inebriate and his children, to say nothing of

the awful misery of a drunkard’s home, the blank"

desolation and despair, without a gleam of hope,

which settlés on his family ; and beyond zll these-|
that unknown FUTURE, when a life_ of weariness

and wretchédness is closed." ,
“The records of -our criminal courts annually

furnish a long list of cases, from the crime of petty

larceny to that of murder, which are traceable to
hours misspent in debauchery—to days and nights
wasted in drunken revels—to the companionship
of fools, who gloried in tho degradation which they
worked one with the other. Painful as it may be
to look on the stupid eot, decaying in body and
mind, how much more sad, to realize the train of
wretchedness and misery which follow in the track
of hiis depravity—a cheerless home awaits his re-
turn from the haunts of his folly—a broken-spirited

.and care-worn wife, neglected and ragged children -

—these are sharp irons which enter into his very
“goul, and add bitterness to a heart not dend to the
-gbligations of duty. But ezperience proves that by

this as by every other vice, the conscience becomes

more @ind more searéd, until at length, regardless

- of all consequences, feelings of shame cease to arise,

domestic misery is not.recognized, and a career of
* - crime, or the shdden perpetration of edme desperate
- eriminal act, plunges thé wretched victim into the
. felon’s cell.” : ’ S

Al ‘this is but too trne. It was written three
thousand years ago: ‘ Who hath woe? who hath
. gorrow ? who hath contention ? who hath babbling?
who. hath wounds without cause; who hath red-
-ness of eyes ? - They that tarry long at- the wine;
they that go to seek mixed wine.” o

. that story to ite sad close. Consumption, broken

‘health, ruined counstitution; imbecility, insanity,

dre the fearful words attached to the names of the
intemperate inmates of the. prisons-and hospitals
cited by Dr: Bovelk- . i ot

" The remedy proposed for ‘the 'incr‘easiﬁg evil of
“habitual intemperance, proposed: by Dr.-Bovell, is
to provide an asylum for:inebriates, supported in

part by the Government; in’ part by the' labour of
inmates and by private berievolence. - - -

. “It is proposed at present to'ask the Government
to establish two Institutions to serve as models for
the management and construction of others, as well

-as8 to illustrute the benefits' which arise from well

directed efforts of reclamation, It is, however, an

"open question as to whether ‘two large’ Asylums

would be bétter, one in each-section of the Province
or Asylums in each County to be supported by a
local county rate, and therefore. nunder the control
of the County Councils” ~ C

' Dr. Bovell's. work is illustrated with a plan of an

| Toebriate Asylum, from which an excellent idea of

the system. proposed to be established may be
drawn. 'Work-shops, libraries, reading rooms,

‘garden, racket court.and gymnasium are supplied,
. to wean, by healthful .employment.and exzercise,

the inebljiates_fpoq; the fatal desire which reduced
them to the sad necessity of becoming.an occupant,

| and to prepare thém for once;again taking their

part in the duties_of life with their fellow-men.

- The whole scheme is distinguished by that philan-

thropy and singleness of heart which is well known

_to characterise the author of ** A Plea for Inebriate

Asylums.” It demands the attention of all think-
ing men, and. the special attention of our. legisla-
tors, before whom the subject will be brought next
session. Is is capable of conferring not only many
advantages on Society at large, but it is designed
to win from the road to ruin and the despair of a
miserable death, hundreds.who are heedlessly

following the one, to.find themselves suddenly

overtaken by the other. Tt is a work of great
philanthropy, and one which will, we may all hope,
if properly carried out, be ‘most assuredly blessed.
It has already received the cordial approval of
many good and influential men among us, and it
safely commends itself to-the thoughtful counsider-
ation of those who have the power to add this
blessing to our country. But it is a work which,
although well begun, must be faithfully urged
to" completion, and =no temporary rebuffs or
want of sympathy unnecessarily retard its pro-
gress. It must be borne in mind that while the
foundation- even of the building is being laid,
hundreds are hastening to ruin, and many uncon.

, .| scidusly preparing’ themselves for an abode in.it,
" Ib'is the same to-day. .The records of our pri-
. sons end asylume tell the same story, and bring

where they may find the means of regaining their

-logt position and selfreepect. . It is » work which

recalls to the mind the warning: * Ile who putteth
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_ his hand to:the plough and. looketh back, m not-
- worthy of the kmgdom of heaven.’f

We, congratulo,te Dr. Bovell on the excellent plea

he has advanced in favour of the wretched . inebri-’
ate, and we earnestly hope that 8o’ ‘excellent and
. philanthropic an effort will meet with the warmest
-encouragement, not only from our legislators but -

from ‘all 'who' can ‘feel -a Turking wish' to save'the

_,',,drunkard from the mlsery -which awaits. him, and ]

his children from the sorrows of which they are |
1 the pipe:.

the almost. certain. mhentors.

—
e

MR. E. B. SHEARS ON PETROLEUM GAS.

Mr. E.-B. Sheara, of Clifton, C. W.,.has forward—~

ed o printed circular and a description in manu-
seript relating to his process for making illumina-
ting gas from’ Petroleaim, for publication in this
Journal, As the ‘printed circular is.not merely &
very lengthy advertlsement of his busmess, but con-~
- tains hesides a number-of statements which appear
to bo contrary to fact; we refrain from giving it in-
" gertion.” If Mr. Shears had not intimated to usina
letter which accompanies the printed circular that
he basalready distributed that document, we should
‘bave refrained from making any allusion to the
discrepancies which i embodies.
to the manuseript portion of Mr. Shears’ commu-
nication we shall omit those portions which narrate
the history of what Mr. Shears calls bis ¢ discov-

eries,” beéing contented to refer him to the American:

Gas Light Journal for:the details of ‘his'process
‘published early-in the present year, and to” the
patent which was taken out by parties in Philadel-
phia for an apparatus designed to accomplish the
-4 discoveries” claimed by Mr. Shears, some months
before he states *‘ he  concdived the idea.” Mr.
Shears may have made his “discovery” indepen-
dently of the Américan Gas Light Journal or of the
Philadelphia patentees; but it is reasonable to
suppose that one who attaches to his name the
designation ‘- Gas Engineer” would peruse the
only publication devoted to gas illumination issued
in the United States, and before he takes out =
patent would endeavour to see that he has not been
anticipated. Mr. Shears errs alsoin the statement
he makes with reference to other patents for the
. manufacture of 1llum1natmg gas from Petroleum,
and before ho gives o more extended circulation to
to his * circular” it wonld be well for him to ex-
omine with more care than he seems to have
bestowed, the claims of other parhes in the same
- fleld,

Mr. Shears says: “ Last spring I found that by
mizing about 30 per cent. of atmospheric air with
the gas, I produced a gas that would burn in large

"With reference’

burners without smoking; giving & flame equal in

| size to that of conl gas- without injuring the bril-
-liancy of ‘the light.”” - *. # %

¢ Considering
the discovery of so much importance, I procured
a patent for it, also for a process of mixing the air
with the gas'in a thorough manner, which is done
by inserting @ pipe connected with. an air press or
‘pump into the main gas pipe leading from the works

to the gas-holder, by which meang I mix the air

with the gas as it is made and is passing through
Upon the air pxpe I put a guage cock
to regulate the flow of air, that the mizture may
be in proper proportions. While passing through

‘the pipes together they become throughly mixed.

By which means I produce betwéen four and five
thousand feet of gas from a barrel of crude oil.”
We do not in the least degree discredit the fact
that the mixture of 30 per cent. of air with Petro-
leum gas will give a large flame free from smoke ;
the nir acting as a diluent and containing ozygen
ensures the entire combustion of the carbon of the
gas, and will enable large burners to be used
with gas of comparatively less illuminating power.
In fact Petroleum zas when mixed with different
and increasing quantities of air can bemade of any

"candle power the operator wishes, within limits

which are now well known, and if Mr. Shears wasin
possession of a safe process for effecting the combus.-
tion of Petroleum gas, dilated with air, we should
have nothing further to say on the subject but to
wish him success. It is, however, our duty to point
out the danger of Mr. Shears’ process. - According
to his description he furnishes his patrons with a
large quantity of most dangerously explosive mix-
tare, within or close to the limits of their dwellings.
A gas-holder, holding 1,000 cubic feet and contain-
ing 30 per cent. of air, would possess explosive
power sufficient to blow up-any of the buildings
into which Mr. Shears alleges he has introduced
his gas, One of the properties which all illamin-
ating gas in common use possesses is, that it con- -
tains little or no free oxygen, hence flame will not
travel down a pipe filled with such gas; but when
oxygen is introduced with the 30 per cent. of air
Mr. Shears mizes with it before it reaches the

' holder, flame may travel down through. the service

pipes and mains, force back, by the expansion
caused by heat, the seals which are usually intro-
duced, and reach the explosxve mixture in the hold-
er—the result it is needless to say would be fright-
ful, and mlght be attended with serious loss of
life. It is ridiculous to suppose that insurance
companies would have anything to do with a build-

‘ing which contained 80 near it the elements of its
own destruction as Mr. Shears, mnocently, no

doubt, places within or near them. That air can
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be advantageously mized with Petr.leum gas we
think probable, and that it can be done with per-
fect safety we are equally satisfied, but it must
not be mixed in the gas-holder—it must be a sub-
sequent operation, so that all danger of explosion
is avoided. We consider it a public duty to point
out the imminent source of danger which arises
whenever air is mixed with gas in the holder,
because we find the idea prevalent that the mix-
ture is advantageous and harmless. In justice to
Mr. Shears we may state that he has received tes-
timonials from the proprietors of the Clifton House
Niagara Falls, the Monteagle House, Suspension
Bridge, and others, speaking favourably of the
economy of his process; but at the same time weo
must remind those who are innocently enjoying
the result of his mixture of air and gas in- the
gos-holder, that they are like men living above a
voleano, which may some day upexpectedly aston-
ish them with an explosion, from the effects of
which escape will be nothing less than providential.

THE ADDRESS OF THE PRESIDENT OF THE
UNITED STATES. -

Abraham Lincoln in his recent somewhat cele-
brated address calculates that the population of the
United States will amount to over one hundred
millions in the year 1900 or thirty seven years from
the present time. Me rests his calculation vpon
the assumption that the whole of the territoryof the
United States is as generally fit for the abode of
man as Europe. .

¢ At the same ratio of increase which we have
maintained on an average from our first national
census in 1790 until that of 1860, we should in
1900 have a population of 103,208,415, and why
may we not continue that ratio far beyond that
period? Our abundant room, our_ broad national

homestead is an amﬁle resource. Were our terri-
tory as limited as the British Isles, certsinly our

population could not expand as stated. Instead of

receiving the foreign-born as mow, we should be
compelled to send part of the native born away.
But such is not our condition. We have 2,963,000
of square miles. Europe has 3,800,000, with a
population . averaging 73} persons to the square
mile. Why may not our country at some time
- gverage as many ? Is itless fertile? Hasit more
waste surface by mountains, rivers, lakes, deserts,
or other causes? Is it inferior to Europe in any
natural advantage? If, then we are at some time
to be as populous as Europe, how soon? As to
when this may bé. 'We may judge of the past and
the present ; a3 towhen it will ever be depends much
on whether we maintain the Union. Several of our
States are above the average of European popula-
tion of 73% to the square mile, Massachusetts
has 157, Rhode Island 133, New York and New
Jersey each 80, also two other great States, Peun-
sylvania and Ohio, are not far below, the former
having 63, and the latter 59. The States already

above the European average, except New York,
have increased in as rapid ratio since passing that
point as ever before, while no one of them is equal
to some other parts of our country in  natural
capacity for sustaining a dense population. Taking
the nation in the aggregate, we find its _poFulation
and ratio of increase for the several decimal periods
to bo as follows:—1790, 3,929,827 ; 1800, 5,305,
937 ; ratio of increase, 35 62-100 per cent; 1810,
7,239,814 ; ratio, 36 45-100 ; 1820, 9,688,131 ; ratio,
33 13-100; 1830, 10,866,029 ; ratio, 33 49-100;
1840, 17,089,453 ; ratio, 32 67-100; 1850, 23,193, .
876 ; ratio, 356 87-100; 1860, 31,433,700 ; ratio,
3558-100. This shows an average decimal increase
of 34 60-100 per cent. in population through the
seventy years. From our first to our last census
taken, it is seen that the ratio of increase at no one
of these seventy periods is either two per cent be-

| low or two per cent above the average, thus showing

how inflexible, and, consequently, how reliable the
law of increase in our case is assuming. That it
will continue, it gives the following results:—1870,
42,323,372 ; 1880, 58,966,216; 1890, 76,677,872 ;
1900, 103,208,415 ; 1910, 138,918,526 ; 1920, 186,
986,335 ; 1930, 251,680,014, These figures show
that our country may be as populous as Europe,
at some point between 1920 and 1930, say about
1925 ; our territory at 73} persons to the square
mile, being of the capacity to contain 217,186,000,
and will reach this too, if we do not relinquish the
chances by the folly and evils of disunion, or by
long and echausting war, springing from the ooly
great element of discord among us.”

In opposition to these astounding calculations
based upon the assumed capability of the whole of
the United States to support comparatively as many
people as the whole of Europe (which it may doin
many centuries, but not between 1925 and 1930,
as the President assumes), we have the important
fact that one third of the area of the Untled Slates,
namely, about 1,000,000 square miles is incapable
of being inhabited by civilized man. The testimony
of Dr. Joseph Henry, of the Smithsonian Institute,
and of Major Emory, of the Mexican Boundary
Survey is in strong contrast with the bold but
baseless assumptions of the President of the United
States, -

Major Emory says: * The term plaiuns is applied
to the extensive inclined surface reaching from the
base of the Rocky Mountains to the shores of the
Gulf of Mexico and the valley of the Mississippi ;
and form a feature in the geography of the western
country as notable as abny other; except on the
borders of the streams which traverse the plains in
their course to the valley of the Mississippi;
scarcely any thing exists deserving the name of
vegetation.” * * * *

“ Whatever may bo said to the contrary, these
plains west of the 100th meridian are wholly un-
susceptible of sustaining any agricultural popula-
tion, until you reach sufficiently far south (the
Red River of Louisiana) to encounter the rains
from the {opics.” ' . :

Dr. Joseph Heénry says—‘¢ The general character of
the soil between the Mississippi River and the Atlantic
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is that of great fertility, and as a whole, in its natural
condition, with some exceptions at the west, is well
gupplied with timber. - The portion also on the western
side of the Mississippi, as far us the 98th meridian,
including the States of Texas, Louisiana, Arkansas,
Missouri, Iowa, and Minnesota, and portions of the
territory of Kansas and Nebraska, are fertile, though
abounding ‘in prairies, and subject occasionally .to
droughts. DBut the whole space to the west, between
the 98th meridian and the Rocky Mountains, denom-
inated the Great American Plains, is & barren waste,
over which the eye may roam to the extent of the
visible horizon with scarcely an object to break the
monotony. o .

«From the Rocky Mountains to the Pacific, with
the exception of the rich but narrow belt along the
ocean, the country may also be congidered, in com-
porison with other portions of the United States, a
wilderness unfitted for the uses of the husbandman ;
olthough in some of the mountain valleys, as at Salt
Lake, by means of irrigation, a precarious supply of
food may be obtained sufficient to sustain a considerable
population, provided they can be induced to submit to
privations from which American citizens generally
would shrink. The portions of the mountain system
further south are equally inhospitable, though they
have been represented to be of a different character.
In traversing this region, whole days are frequently
passed without meeting & rivulet or spring of water to
slake the thirst of the weary traveller.”

‘“ We have stated that.the entire region west of the
98th degree of west longitude, with the exception of a
small portion of western Texas and the narrow border
along the Pacific, is & country of comparatively littls
value to the agriculturist; and, perhaps, it will aston-
ish the reader if we direct his attention to the fact
that this line, which passes southward from Lake
Winnepeg to the Gulf of Mexico, will divide the whole
surface of the United States into two nearly equal
parts. This statement, when fully ‘appreciated, will
serve to dissipate some dreams which have been con-
sidered as realities as to the destiny of the western
partof the North American continent. Truth, however,
transcends even the laudable feelings of pride of
country ; and, in order properly to direct the policy
of this great confederacy, it is necessary to be well
acquainted with the theatre on which its fature history
is to be enacted and by whose character it will mainly
be shaped.” .

Who are we to believe, Abraham Lincoln or Dr.
Joseph Heory ?

 Bourd of Rrls an Pinmnfctures

l ) FOR UPPER CANADA,

PROCEEDINGS OF THE BOARD.
- ToronTo, January 13, 1863.

The Board met this day, according to adjourn-
ment, at one d’clock, p.m., at the Board Rooms in
the Mechanics’ Institate. . :
| The members present were, the President of the
| Board, J. Beaty, Esq., M.D., President of the Co-
bourg Mechanics’ Institute; W. Craigie, Esq., M.D.,
Vice President of the Board, and William Michael,.
Delegates from the Hamilton Mechanics’ Institute ;
.-Rev. Professor Hincks and Professor Buckland, of.

University  College, Toronto; Rice Lewis, Esq.,
President, and Messrs. H. E. Clarks, R. J. Griffith,
W. H. Sheppard, H. Langley, W. S, Lee, P, Free- -
land, and W, Edwards, Delegates from the Toronto
Mechanics’ Institute ; Thos. Sheldrick, President .
of the Dundas Mechanics’ Institute ; John Shier,
Esq., President, and Messrs. J. Bengough and M.
0'Donovan, Delogates from the Whitby Mechanics’
Institute ; and E. A. McNaughton, Esq., President
of the Newcastle Mechanics’ Institute,

The several certificates of appointment by the
Mechanics’ Institutes represented at the meeting,
were submitted.

The minates of the previous annual meeting
were read and confirmed.

The Secretary read the annual report of the
Sub-Committee, and an analyzed statement of the
receipts and expenditure for the year.

Moved by Mr. Lewis, seconded by Mr. Me-
Naughton, and .

Resolved, That the report be adopted, and that
Mr. W. S, Lee and Mr. R. J. Griffith be requested to
aundit the finance statement prior to its publication.

The election of Office Bearers and Committee for
the ensuing year was then proceeded with, when
the following named gentlemen were elected :—

President.—J. Beaty, Esq., M.D., Cobourg.

Vice-President.—Rice Lewis, Esq., Toronto.

Secretary & Treasurer.—Mr. Wm. Edwards.,

Sub-Commiittee.—W. Craigie, M.D., Hamilton ;
John 8. Shier, Whitby ; E. A. McNaunghton, New- -
castle; Professor Hind, Professor Hincks, Professor
Buckland, W. H. Sheppard, P.'Freeland; and W.
S. Lee, Toronto.

The meeting then adjourned.

B+ s——
ANNUAL REPORT.

The Sub-Committee at the close of their term of
office, beg to submit to the Board the following
report of their proceedings.

Siz Mechanios’ Institutes have been represented
at the Board during the year, namely, Cobourg, -
Dundas, Hamilton, Toronto, Newcastle and Water-
down. Your Committeo cannot but regret that so
fow of the institutes take an interest in the opera-
tions of the Board, the consequence of which is,
that it is impossible to enter into any discussion,
or carry out any plans that would be of genera
benefit to the several institutions. :

Your Committee fear that a large number of the
Mechanics’ Institutes in the Province are languish-

‘ing, not only on account of the withdrawal of the

legislative aid formerly granted, but for want of
a comprehensive plan of action, whereby: an inte-
rest in the operations of the institutes might be
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created and kept up in the commupities in ‘which
they are respectively: established, and their benefi-
cial objects be' successfully carried -out.

and receive suggestions as to the class of books
most suitable for their libraries; the kind of
lectures desirable and- the best mode of obtaining
them ; the conducting of well-appointed reading
rooms ; the character of classes most beneficial to
establish, and the best means for promoting and
rendering them successful.
subJeots as these are among the legitimate objects
for which this Board was established, but which
can only be carried out by a more general and
united action on-the part of the proper representa-
tives of the institntes. _

Your Comumittee feel called upon to repeat the

expression of regret contained in the report of their -
predecessors, as to the very limited sum placed at.
their disposal for carrying out the ohjects of the:

Board., These objects are, as stated in the Act of
Incorporation, the establishment of a museam and
model rooms, illustrative of the arts and manufaec-
tures; a free library of reference; a school of

design, and a school or college for mechanies; the

employment of lecturers on eubJects connected
with the mechanical arts and sciences ; the obtain-.
ing from other countries models of xmproved imple-
ments and machines ; ; and the publication and
distribution of such reports, essays, lectures and
other literary compoaﬂuons, a8 convey useful infor-
mation to mechanics, artizans and mqnufacturers.

These are objects which, if carried out, would

be of incalculable benefit to the mechanical indus-
try of the country; but with the small grant of
$2,000 per annum, your Committee have only been
able to undertake these to & very limited extent,
oonfining ‘their exertions principally to the Free
Library of Reference, the -Model Room, and the
publication-of the monthly Journal of the Board.

When the Board was first established, the:several-

inoorporated mechanics’ institutes were in receipt
of an annual grant from the. legislature-of $200,

and it was provided that no institute could eleot
delegates unléss on payment of one-tenth of such |
grants to the.Board; thus providing a fund:that..
might have been:used-for the general benefit of. the.

whole. The withdrawal :of the grant, however;
shortly after, took:away from the Board this source

of revenue, and. caused the managers. of most of
the institutea-to feel indifferent a8 to its operations, .
No one can deny the paramoéunt importance of .

developing the: agricultural interests of.the Pro-

vince, and ' your Commitiée submit that the arts:

Surely |
some good would ‘result. if ‘the Presidents of the.
various incorporated institutes were to attend the’
general meetmgs of the Board, prepared to make

The discussion of such .

‘and manufactures are ‘also’ entitled to consxdera-‘
'tlon and support, for estnb'hshmg and 1maintaining
' well-appomted mechanics’ iustitutes,with their judi- -

‘ciously selected libraries of books'; well- orgamzed ‘

. clagses for adult instruction ; and popular lectures .

on mechanical and. scxentlﬁc subjeets ; where our
mechanies and artizans, and the agrienlturists also,-
may resort for. that information which their own
scanty libraries will. not afford, but which is, in
numerous cases, indispensable to the successful
carrying out of their industrial operations.  Your
Committee therefore trust that the Leglslature will,

-ab its next session, see fit to rénew the grants to
mechanice’ institutes, on_the basis of a plan con-
tained in a rmemorial to both houges, and published
in the Journal of the Board for Apnl last, or upon .,

"such other plan as the Leglslature in lts wisdom

may see fit to’ adopt.

’ Fhmnces. )
: The Treasurer’s detalled statement of the ﬁnan--
ces herewith submltted 'shews total receipts for -
the year, $4,169.52 5 expendxture, $3,118.68 ;. leav., :
ing a balance in.hand of $1,050.84; assets on -
account of the Journal, $413; shewing the-whole -

~balance in favor of the Board, $1 463. 84

Li’brary of Reference. }

Your- Oommxttee have great pleasure i in report,mg
that the excellent Library of Reference established
in connection with the ‘Board, is’ becoming more
and. more appreciated. by the pubhc, and especially

- by the industrial classes, not only by residents of

this city “but by visitors from other places. 231
volumes of .valuable books have:been added singe .
the last-annual report.. The total number now in
the library 18 1,048, of which there are of British,
American and Canadian Specifications and Plates
of Patents 557 vols.; Statutes, Journals and other
Parliamentary publications, 135 vols.; Transac-

1 tions of Societies, 14 vols. ;. and of the latest Cyelo-

poedias and standard works on Architectare, Deco-
ration, -Designing, Engineering and Mechanics,
Manufactures and Tra.des, and Goneral Scxence,
342 vols. Of these, your Committee acknow-
ledge as donations from the Board of Agriculture
for Upper Canada, 14 vols, of Transactions and
Journals; from the Literary and Philosophical
Society of Manchester, 3 vols. of Memoirs, &o.;
from Mr, Hadfield, 1 vol. of U. 8. Patent Office --
Reports; and from the'Smithsonian Institution

its: Anaual Report for 1861; also-from the heads

of departments of the Government of this Province
the regular transmission fo the rooms of the-Stat-
utes, Journals, Sessional ‘Papers, Blue Books a.nd_
other Parliamentary documents. : :
. Prior to the 1st.of April last, the lemry wag

only open to the publi¢ from 10 a.x. t6 4 p.x. each
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day.
“number - of .operative : mechanics, or. persons em-

ployed in daily labors participating in its benefits ;-

your Committee, therefore, made ' provxsmn for

lighting the rooms with gas, ‘and opening them.

free tothe public every Tuesday and Friday evening
also, from 7 to 10 o’clock.. The attendance of the
class of persons for whom this arrangement: has
been more especlally made is very satxsfactory

Model Rooms.

As all the models of new patents have now to be
sent to Quebec with the applications of the inven-
tors, but few additions have beon made to the
Model Rooms during the ycar. Your Committee
would, however, acknowledge the recelpt of a Ger-

man Stove, donated to the Board by W. Wagner,,,l

Esq., of Berlin, Prussia. This:stove is made of

strong sheet iron, lined with a species of fire-clay, . |-

and faced on the outside with Poreelain or Dutck

Tiles. They would also acknowledge someé fine |

specimens of roofing. slates from Mr. B. Walton,
taken from his quarries in Melbourne, C. E. ; and
from Mr. Wright, some very excellent specimens
of cotton bags and cotton yarn, from his factory in
Dundas, C :

Your OOmmxl;tee hope that a much larger num-

ber of contributions of this character will be sent

to the rooms during the emsuing year, by manu-

facturers and others throughout thé Province.
Annual Examinations.

The programme of annual examinations of mem-
bers of Mechanic’s Institutes in certain branches-

of study, adopted two years ago, has not yet been.

productive of any ‘good - results, except that it
establishes the fact of ‘the indifference of the
adult industrial classes to self-improvement or class-

organization and instruction in the several Insti- .

tutes, ‘Examinations, of which the programme of
this Board is a counterpart, are in Britain consi-

dered very important ; large numbers of the work. |

ing olasses, in every department of business, avail
themselves of them, after having passed through a
course of class instruction in their Mechanics’ or

other educational institutions; and the result is,

that the holders of certificates from these examina-~
tions are always sure of employment at the highest
rates of remuneration. Your Commitiee are aware
that in one Mechanics’ Institute in U. C., there
are at this time upwards of 150 pupils undergoing
a systematic course of class instruction in seven

different branches of study, and it is hoped that

several of them will come up for examination in'
May next, so that a begmmng may be made

which eannot but result in good to all who engage
, in it

This arrangement did not allow of any large :

- The Journals. - .
Your Commlttee congratulate . the. Board on the
completlon of the 2nd .volume:of the Journal, and

- the favor-with which it has genérally:been received

by the subscribers, As an évidence of this it may
be statéd, that, during the past year the subscribers

. have nearly doubled, and that only .about 25 have

withdrawn their names. Owing to the increase in
the circulation, and the difficulty of collecting two
or three rates of subscnphon, it has been an-

“nounced that the ensuing vol. will be published at

the uniform rate of fifty cents per cOPY, or 11 co-
pies for' $5;" so that a much larger increase may
be expected in the subscnptmn list durmg the en-

suiog year.

- When it was first decided to publish the Journal,
it was belioved that a large number of the Mechan-
ics’ Institutes would avail themselves of its pages
as a medium for communicating with each other;
your Committce regret that such has not been the
cage, nor lias the Journal Commlttee been able to
obtain abstracts of the annual reports of more
than’ four of these institutions;,” althongh their
pubhcatlon would be beneficial to the whole. It
would also-have been gratifying to have noticed .
a much more extensive.correspondence on the
varjous manufactures of the Province. These sub-
jects will, however, no doubt gradadlly find & more
frequent place in its pages. -

Your Committee also regret that the means
placed at their disposal have not appeared suffi-
cient to warrant the engaoement of writers on
mechanical and engineering subjects, and the
obtaining of a larger number of ‘engraved illustra-
tions, so valuable in a work: of this nature; and
would therefore recommend that in any memorial

‘that may be pi-esented to the Legislature at its

next session, the increasing ‘of the annual grant
for the above purpose be specmlly urged..
Amendments to Act. .

wang to the early prorogation of the last session
of the Legxslature, the amendments to the Act of
Incorporation as adopted by this Board, and intro-
duced to the House of Assembly, were not passed.
Your Commltt.ee recommend t,hat steps be taken
a8 early as possible to secure the passage of the
amended bill. While upon this subject it may be
worth while to consider the propriety of petition-
ing the Legislature to introduce such other amend
ments as will devolve upon the  Incorporated
Mechanics’ Institutes in cities and towns, the duty-
of promoting the interests of arts, and manufac-
tures, as now contemplated in- the organization
of Electoral Division Societies — the grants of
money now made to said Societies to be likewise
transferred to the Institutes, for such purpose.
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The agricultural interests in the ¢ities and towns
being very small, it appears but :natural that
‘the control of the Arts and Manufactures which
these societies are principally established to pro-
mote, should be placed under these institutions,
where, with one organization, instead of two as at

conditions as Canadians, and thereby securing to
our citizens equal privileges with American sub-
jects in taking out patents in the United States,
which they are now restrained from doing, having
to. pay a discriminating fee of $500. - -
Your Committee beg herewith to present a draft

“ present, a more economical management could be
seoured. ‘ ‘

of a memorial to the Legislature, praying that the
amendments to the Act-of Incorporation as intro-
duced in the House of Assembly may, with certain
modifications, be passed during the coming session,
All which is respectfully submitted.
Jonx Bearry, Jun.,
" President.

Patent Laws.

During the year your Committee memorialised’
the several brauches of the Legislature to amend
the Patent Laws of this Province, so as to enable
citizens of foreign countries to avail themselves

Wu. Epwarps,
of the right to take ouf letters patent on the same

Secretary.

Sose X " BOOKS ADDED TO THE LIBRARY OF REFERENCE DURING THE MONTH.
HELF INO.- . R

F. 28, A Treatise on Wood Engraving, Historical and Practiesl,” with wpwards of 800
illustrations on wood, 1 vol. 8v0, 1851 ..ceeee ceiere saneen srtess saraseasn cosensres ssaresans

H. 47. Treatise on Mills and Millwork. Part-I. on the Principles of Mechanism and on
Prime Movers, 1 vol. 8v0, 1861 wcearer cervnene oun .

Jacksoné'C'ha‘t'to.
W. Fairbaicn.

900000000 00000000 c0000s 000 con0rsses ses o0

H. 561. The Commercial Products of the Vegetable Kingdom : a Practical Treatise and
Handbook of Reference for the Colonist, Manufacturer, Merchant and Con- 3
sumer, 1 vol. 8¥0, 1854 wiicviec civrettoroennee tieree conntnten cennenane svaverees soees sesnarives - o Simmonds.
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THE VENTILATION OF RAILWAY CARS.

Mr. A. Wallace_surveyor and engineer has re-
cently read a paper before'the Literary and Histori.
cal Society of Quebec of which we have received a
copy. Mr. Wallace describes his plan in the
following words :—

The only effectual way of ventilating a Railway

Carriage, or other apartment, is to force out the
impure air, or give it means of egress. If this be
done, fresh air will come in,—must come in,—to
fill up the place of that ejected, and by this means
a current of air will be kept up. If the roof of a
Car were taken off, the ventilation would be perfect ;
but soot and smoke, rain and snow would interfere
with the comforts of passengers. The roof, there-
fore must be left on, and other means must be
adopted to act upon the same principle, a means
of egress for the foul air. If two or more large
openings, about two feet in diameter each, were
made io the roof of the Car, this means of egress
would be obtained. If these openings were covered
with revolving cowls, open at one side, and if these
cowls were made s0 as to Le self-acting in their
movements, they would prevent soot, dust or smoke
from coming in through the openings, and would
not prevent the egress of the impure air.
connexion wich these openings in the roof, & num-
ber of much smaller openings were made in the
sides of the Car, under the windows, fresh air
would rush in to supply the place of the foul air
¢jected, and a constant current of air would thus
be formed in the Car, rendering it pleasant and
agroeable. If the smaller openings in the sides of
the Car were fitted with a contrivance to keep out
§the dust, soot and smoke from coming in iith the
gfresh air, and if the windows and doors were shut,
Bto aid in keeping out all impurities, the system of
§ventilation would be so near perfection, that Rail-
gway travelling would become a pleasure, instead
Bof a nuisance, as it is at present.
R A system of Railway Car ventilation on this
! pnnoxyle was patented in Canada nearly two years
gego. The Grand Trunk authorities, after examin-
gation, promounced it good; but the financial
padificulties of the Company prevented their trying
Jit; although the expense would have been very
Bsmall. In fact, it would have been no expense to
Bthe company ; for the increased travel in conse-
gquence of the improvement would have more than
g ﬁmd the alteration in the Cars. As the road,
however, must double its rolling stock before it can
®becomo a paying concern, it may be hoped that the
guew Cars, or some of them, will be ventilated on
Bthis principle.

B§ E is the revolving cowl which is intended to
girover the two-foot openings in the roof of the Car.

If, in-

1t is fixed on a tripod stand, resting on the pedestal .
D, and is so nicely balanced, and has so little
friction, that the least breath of air will cause it to
turn-its back to the currént of air caused by the
motion of the train, which current if air will keep
it in that position. This is called the Exhauster,
for it not only allows the foul air to ascend through
the opening in the roof of the Car ; but will draw it
out ; and the faster the train goes, the greater will
be the draught. The current of air caused by the
motion of the train, will strike the back of the .
Exhauster, and pass over and around it, leavin
it at the mouth, or front, causing a draft which wiﬁ
exhaust the impure air immediately under it. As

. this operation will go on constantly, while the train

is in motion, there will constantly be presented,
under these exhausters, a certain quantity of im-
pure air to be taken out by their draught, as well
a8 by its own gravity, or rather by the gravity of
the outer air. In this manner no quantity of im-
pure air can accumulate in the Car.

The Register R, or one of any other pattern or
make, is to be place on the inside of the opening,
under.the exhauster, to regulate the amount of
ventilation when necessary. = The small register I,
which should not be more than sixz inches in'diame-
ter, is to be put on the inside of an opening of the
same size in the side of the Car, under the window,
to admit the fresh air and cause a current in con-
junection with the exhausters in the roof. There
should be one of these openings and registers under
each window. By this means, if the Car be full,
every sacond passenger can regulate the amount of
incoming air, and have as much only as suits his
own - taste, - This will prevent passengers from
changing seats to suit their fancies and their con-
stitutions. A piece of wire gauze ig to be placed
on the outside of the smaller openings in' the sides
of the Car, opposite the small, or inlet registers,
and will keep out the dust, soot and smoke; as
the current of air passing along the side of the Car
will be parallel to it. In winter these small
registers may be kept shut; in ordinary cold
weather partially so, in fact, the ventilation, by
means of these registers, is under the immediate
control of the passengers; while the exhausters,
being self acting, will always be at work. If rain
fall on the exhauster, it will run into a drain and
out through two openings, one of which is shewn
at D, and escape across the roof of the Car to which
ever side it inclines or curves, or to both sides on
straight lines. The soot and smoke striking the
back of the exhauster, and coming over and around
it, will be carried onward or backward from the
direction in which the train moves, by the current
of air caused by the velocity of the train ; and the
current of air coming from the inside will be carried
with it. Should snow fall on the exhauster, or into
the drain, the constant tremulous motion of the
exhauster will keep the drain clear, and prevent
its choking. Shouldit happen, in very cold weather
during sleet or snow, that a Car ig left stationary
out of doors until the exhauster becomes fixed by
ice, which will seldom or ever happen, it will
‘merely have to be put in-order before starting the
train. In building new Cars, with fust windows,
the saving in fastenings and bolts would almost
pay for this system of ventilation ; so that the cost
of this improvement to the comfort of travellers
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would be nearly nominal. The windows being
fast, would also prevent nearly all the noise of the
" wheels from being heard inside, and as they would
not shake, the greatest source of noise would dis-
appear. R e

It has now been shewn that by fastening the
windows, ‘putting springs on the doors, and adopt-
ing this system of ventilation, 2 Railway Carriage
may be made as-clean and comfortable, and kept
as well veutilated, as a drawing room.

Proceedings of Societies,
TORONTO- MECHANICS INSTITUTE. -
. The fortmightly meétings of this Institute for the
discussion of suljectsof practical inferest lomechanics
ore being continued, and promise to form another
pleasing and profitable feature in the operations of
the Society. On the 3rd and 17th of October, Mr.
Henry Langley, architect, read interesting papers
on Homes for the Industrial Classes. On the 14th of
November, Mr. J. J. Withrow,. builder, resd a

carefully prepared paper on The best Form and
Covering RMaterial for Roofs of Buildings, with

special reference to their suitability for this climate. |

On the 28th of November, Mr. W, H. Sheppard,
_ marble werker, read a paper on Mechanical Foree,
pointing out and enlarging upon the sévéral agents
by which power is brought into mechanical action,,
namely: the tides; the winds; the descending
streams; animal strength, steam and hot air ; and
chemical action.

On Friday evening, December 12th, Mr. W.
Edwards read a paper on ¢ Canadian Manufactures.
and the obstacles to their progress;” the principal
portion of which we publish at the request of the

gentlemen who listened to it. After some intro-

ductory remarks, Mr. Edwards.said :—
I will, therefore, with what ability I possess,

direct your attention. to some of the articles we.

manufacture in Canada, the production of which

ought to be, and with proper encouragement might

be, largely increased.

From the Official Trade Returns for the year
1861, I have selected a fow branches of manufac-
tured goods that were largely imported into the
Province, but ,which ‘we have tlie facilities for
manufacturing at home to a mucli greater extent
thaawedo, - 0 :

I would first call your attention to the following
list, with the invoiced value of the goods imported

in each of the 28 classeés, shewing an aggregate

value amounting t0:$8,137,172. Of these

Ale, Beer and Porter amounted t0...... - $15,127
“ Blacking...coieenniiiiiesiinnioananians eerenes .- 3,011
Boots and ShoeBe..crececrecisscirenserarasses 187,647
Olothing ......... 125,695
Confectionary....... . 23,899
Cabinet War€icerciasecnnsrssnicairocirense 43,957

Condles ..ciieineereerirencaseisesasnressecses  $36,227
Carpets .ivveersrcerssacsersrisissasecenressss 140,028
CArTIREES  teivrirrrcrsiiorrisrrsnsensrecee . 43,950
Cordage ..ceeernresesannes s tevossveseeseries . 15,854
- Cigars and Manufactured:- Tobacco....... . 354;494
Cheeseo ...... crseasesnecrsoresssnssessarsaneses . 189,930
Gunpowader...iceeiiiunreas veverersesse sorne 23,083
Hats, Caps and Bonnets .....ccecrveeenees 334,979
HOSIETY siseeesrsecercivrcnnrassiscsssions vees . 124,822
Iron and Hardware ......... eoer . 1,489,645
Leather Manufactures . . 111191
Musical Instruments....cocecececcoecsasenss . 139,766
Machinery and Steam Engines ......... 156,158
Pickles and Sauces ...ecieeieiearicivennes 26,378
‘Preserved Meats, Poultry, &6 seeuecesens .- 10,418
Printed and Lithographed Bills ......... 15,701
S0P cererirrerretsrroirertrsesecssessassrcrnres 50,604
SEArCh civvtrreririvireniserasrsanesiessesaecces 18,441
Varnishes .veceree. Ceesrteserrernarensenasasne 33,614
VINBZAT cevverivirvirvasiarsnscsrersorsossessss 25,043
Wood Manafactures .uveeeeveresnsrecessans 100,604
4,271,276

Woollen Manufactures.cececesssesorscrose

Totalcounmuesncrnsecssesmsensee $8,187,172

One-half, at least, of these goods ought to have
been manufactured. at home, thus saving upwards
of $4,000,000 of what was paid by Canada for
foreign goods during last year. .

I believe it cannot be objected that, under cer
tain counditions, there is not one of the classes of

0ods I have enumerated, but what we have the
acilities for producing. Taking the first article
mentioned in my list—dle, Beer and Porter—if

“people will partake of such beverages—why should

we, when we have the raw materials for its manu-
facture-all at hand, or might be produced in the
country, import sa large a quantity from abroad.
The same may be said of blacking, candles, carpets,
cordage, tobacco, cheese, pickles and preserves,
goap, starch, vinegar, wood manufactures and

L woollen goods. ~Of the other classes of goods, such

as boots and shoes, clothing, confectionery, cabinet
ware, carriages, gunpowder, hats, caps and bonnets,
hosiery, iron and hardware, leather manufactures,
musical instruments, machinery, printing and lith-
ography, and varnishes, if we do not produce..all
the necessary raw materials for these in the Pro-
vince, we do of a large portion required for each
class, and the remainder may be imported more
convgnio'nt.ly in the raw state than when manufac-
tared.

. Is it not an anomaly that oaur Province should
abound in forests of valuable timber, adapted. for .
almost every branch of manufacture in wood, and
yet that we should in one year import of such

-goods to the value of about §200,000? or that we

should export 1,630,531 1bs of wool during the past
year, for which we received but $402,272, and for
the same year import in woollen goods, not includ-
ing bosiery and clothing, to the amount of $4,271,-

2767 or that we should sell a pound of wool for 24

centg, and buy the same back again, manufactured
into cloth, for perhaps 80 or 90 cents ; thus losing
-the benefit of the difference that ought to have
remained in, and circulated through tho Province.
‘Who can for a moment justify us in expending for
foreign- pickles and preserves upwards of $26,000
per annum, when the raw materials here.ave left
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| to waste, or the land ‘Jiﬁg'uncultivatedthatymighg

produce them?. The same argument mi ht:be |-H

used in reference to. many. other:articles I have

named, but it would be. useless entering.more into..
Jetaila than. I have done, unless.this branch of my.
subject were to.be taken.up and fully discussed,

which alone .would furnish matter. for a lengtby
aper, and .would .also- require & more intimate

Enowl'edge than I possess ol our manufactures and

raw materials, and the cost of producing them.
Seeing, then that we have, or might produce,

such-an abundance of raw. material, and possess -
such ample facilities of water-power, and.of inter-.

nal water and railway communication, why is it
that we.do not manufacture more than we do?

The reasons are:obvious :—1st. The want of suffi- -

cient capital ; and 2nd,. The want. of .sufficient pro-

tection to our infant.manufactures, or.of confidence | .

on the pait of capitalists in the present measure of
protection being permanent. . .. . .. ., .. .. ..
1st. - With regurd {o the want.of capital. Any one

at all .acquainted with' the ‘sibject is aware, that, |
unlessthe manufacturer ‘has sufficient means to

enable ‘him to:take advantage of the markets in
purchasing his-raw material,’and in procuring the
most approved machinery and skilled labor; as

well as to be able to allow the merchant sufficient-

time to make his. returns, it is almost impossible
for him to.succeed in establishing any new branch
of manufacture, or successfully to carry on an old

one, , e A

2nd. The want of sufficient protection, de. On
this point .I have-no doubt my opinions: will be
considered a8 belonging to-the age of old fogyism,
when the:blessings of free trade were unknown.
Be that as it may, I hold that no new country can

succeed in establishing extensive manufactures in
the absence of a protective or high revenue tariff ;.

tha.t no ‘country has:ever become a great maunufac-
turing country nnder free trade or low tariff prin-
ciples; and that mo country.can become great or

prosperous where it depends solely upon agriculture -

for its prosperity.. -

On the first of th

the monopoly of our markets. We know that in
Canada munltitudes .of manufactures have been

started, and, having struggled on for a short time,

have had to succumb to the overwhelming. compe-

tition of the foreigner. And how is. this? & Take,

for example, the manufactures in india rubber,
boots and shoes, stoves and other castings, printing
papers, &e., &c. ; numerous manufactures of these

articles have been ‘establishied, and with cheéring -

prospects’; but 'so 800on  as success seemed to be
orowning their "efforts, ths foreign mnnufacturer,
deeming that his craf? was in danger, has immedi-
ately thrown his surplus stock into our markets at

ruinous-prices, and crushed out our infant manu-.
factures in their bnd. ~ That accomplished, the old .

monopoly ‘has been re-established, and the high
prices of goods restored.  Some of my hearers will
perhips argde that a protective tariff must neces-

sarily'i‘ncreas'e‘.the. ‘price of the goods to the con- |-
sumer.” Such, however,. is. not the case, When |

the tariff on’indis rubber. goods was but five per
cent., two or three attempts were made in Lower

anada to establish manufactures.of these goods,
but-50 soon as they. got well started they were |

. ase propositions I remark that,
in the absence of protective duties, foreigners have

orushed by the:process I have already alluded to..
ow'is it now 2. Under a.duty of 20 per cent. the
Montreal manufacturers, :baving the Canadian
market almost exclusively to themselves; can afford
their goods at & much lower..price: than when the
<duty was but nominal.. Here the duty is not paid
. by the consumer but by the foreigner, if he chooses
to sell in our market ; for having the Canadien
manufacturer .to compete with, he must offer his
goods to .the consumer or retailer as low as the
Canadian producer, although ‘he, the foreigner,.
has already paid to our customs.the 20 per cent,
duty thereon. - Thus not only are our home manu-
-factarers protected against an unfair .foreign com-
_petition, but the revenue of the Province—if we
will use imported manufactured goods—is paid by
- the foreigner instead of by ourselves. _
The same argument may be used in_regard to
stoves, an article so largely in.demand with us.
Before the tariff wasraised to what it now is, stoves
.were, at least 25 per cent. higher than they are
under the present high tariff. Thus has an im-
petus been given to this branch of manufacture,
and the pub%ic are supplied at a lower price than
under the low tariff, L

‘What is true in regard to the manufactures just
alluded to, is equally so of others, When the duty
was increased from 5 to 20 per cent. on printing
and wrapping. papers, the price was immediately
reduced in an equal ratio by the. Canadian manu-
facturer : and this is egsily accounted for. Uunder
_the old system, the American manufacturer, who -
had a large surplus stock on hand, rather than
_sacrifice it at. home, and injure his markes there,
would ship it to Canada, and undersell and crigple
-our home producers. This being accomplished,
the old monopoly of our markets was sure to be
re-estublished ; but under the 20 per cent. duty the
sacrifice is too great to enable him to do so to any
any serious extent, and our market being thus
nearly free from foreign interference, a sofficient
competition has spruog up at home to prevent the
prices of paper ever ranging higher than will allow
of fair remunerative profits.

‘A more striking example than any to illustrate
this point is, that when ale was admitted duty free
it was sold at $6 per barrel, and when $1 per bar-
rel duty was put ypon it, it was.said it would be
taxing the consumer for the benefit of the brewer;
but, instead of that being the case, the protection
afforded by the new tariff caused breweries to be
established -in the country, and home competition
being’thus ereated, the price was reduced from §6
to §5 per barrel. LT

But allowing that the goods we consume may
possibly, in some cases, be incréssed in price by
the operations of a high tariff, we are still im-
mensely the pgainers if homie manufactures are
theréby established ; for it is certainly easier to
pay 6d for an article if the mdney is kept.to circu-
late in the country, than to pay 5d if our cash is
continually being sent away to pay for foreign .
yoods. S oo

Look at the balance of trade that is shewn to be -
annually against us, averaging for the last 4 years =~
$5,161,614 per annum, thus keeping our éxchange
.on Britain np as high as from 11 to"13 per cent.

If we used ‘goods of ‘our own producing, instead,
‘of imported goods, beyond.the amount of onr ex- .-
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ports, exchange ‘would be nearly at pé,r, and. the
priee of foreign goods that we cannot profitably

produce or manufacture, but which we require,:

would be thereby reduced to an equal extent.

Again, by establishing centres of manufactures
in our midst, the idle and now vagrant population
of our cities and towns would be employed ; mar-
kets would be established for many products of the
farm which are now scarcely cultivated in the
absence of such markets, and the farmer would be
enabled to cultivate his land on a more correct
principle than he does, that is, by the proper rota-
tion of crops, thus enriching him, and through him

. the whole country to an extent more than equiva-
lent to the small increase of price, which we have
admitted—for. the sake of argument—may be the
resul of a protective tariff. .

‘Why should we go on always selling our wool to
the Americans for a few cents per Ib., and buying
it from them again in its manufactured state at
such a great increase in price? Or why should we
continue to export our woods, our flax, and other
natural and waste products, and purchase them
again after several hundred per cent. has been
added to their value by the processes they have
undergone in foreign hands, thus losing the whole
profit of their manufacture, and the difference in
value in hard ¢ash to the Province ?

To my mind there is no sentiment more unbe-
coming the statesman or the patriotic commercial
man, than that of “ Buying in the cheapest mar-
ket, and selling in the dearest.
that enriches the few importing merchants, and
impoverishes the masses; and the sooner the sen-
timent is discarded the more honourable for all
concerned. :

If we buy more foreign goods than we are able
to pay for by our exporis, the balance must be
borrowed, and interest thereon be paid—thus open-
ing up another source -for exhausting our means
and impoverishing the country. Our motto as
Canadians should be: Produce all we can, import
as little as we can, and borrow none—except purely
for the construction of such public works as will
be the means of opening up to profit the natural
resources of our country.

Could the capitalists of Britain be sure that our
present system of duties would renfain permanent,
imperfeot ‘as that system is, they would establish
manufactures within our borders, and thus—within
a few years—build up such a manufacturing and
commercial system that free trade would no longer
cause us ARy uneasiness: even now, were customs
duties altogether abolished between us and our
neighbors on the south side of the lakes, we would
have nothing to fear; for although our markels
would then be filled with American goods in com-

tition with our own, the whole of .the United

tates markets wounld be open to us also. - Some
branches of business would undoubtedly suffer, but
oo the whole, our sphere being enlarged, general
benefit would be the result; but however any
Canadian oan, in view of our now limited markets
and means, and of the very heavy tariff—from 20
to 100 per cent.—imposed by our American friends
on all Canadian manufactares orossing the lines,
advooate the abolition of our protective or high
tariff duties—except on principles of reciprocity—
is more than I ¢an comprehend, ‘

It is a principle

See how the exorbitant Americon duties affected
us before our present high revenue tariff was
adopted, in regard to the introduction of capitalists
amongst us, and how it still affects us on account
of the doubts that exist of free trade principles more
folly prevailing than at present with our Govern-
ment :—We will suppose that the old atandard of

- duties again prevails, say from five to ten per éent.,

and s capitalist comes to Canada intending to es-
tablish an india rubber or a papéer manufactory ;
he sees that a large demand for these articles exist,
snd that he can obtain a cheap site, with adwirable
‘water-power, suited to his purpose ; but, comparing
the tariff of Canada with that of the United States,
he inevitably arrives at the following conclusion :
“If T establish my business here, I have only the
Canadian market to depend on, as the American
duties are nearly probibitory upon Canadian man-
ufactured goods; but if I cross the lines, and es-
tablish myself within the borders of the United
States, the whole of their markets will. be open to
me, and the markets of Canada also, as the small
duty of 5 or 10 per cent. is of no consequence to
me at all, in view.of the greater advantage of hav-
ing the whole of the United States market’’—and
thus have numerous capitalists been lost to Canada
through a defective tariff policy.

I said in s previous part of this paper, that “no
country can succeed in establishing extensive man-
ufactures in the-absence of a protective or high
revenue tariff.”” Shall we refer to Great Britain to
prove the contrary? No,—she has prospered alto-
gether on high protective duties, far higher than
ever prevailed here; She proclaimed free trade in
manufactures, when in capital, machinery, labour,
skill, and. means of transit she stood without a
rival ; but even Great Britain, up to as late as the
year 1857 or 8, enforced as high duties on import-
ed goods as we do.in Canada at the gresent time,
for example, on ale, the duty was $5 per barrel ;
on boots and shoes, from $1.13 to $3.50 per dozen
pairs ; on india rubber manufactures 9 cts. per 1b. ;

loves from 75 cts. to $1.25 per dozen pairs ; piano-
%ortes, from $10 to $15 each ; paper, b cts. per lb. ;
silks, 15 per cent., and spirits, $3.756 per gallon,
&oc., &c. - These examples will serve to show what
free trade meant in Britain less than five years
ago, and establishes the fact that she has not at-
tained to her present greatness in trade and com-
nerce by the policy of free trade.

Let us look also at the position of the Eastern
States of the American Union. What is it that
has oaused her barren soil to be covered with a
wealthy and busy population, and all her water-
power t0 be economised and used in the establish-

_ment of numerous manufactories, but the high

protective tariff of the Federaoy of which she fortms
a part? . L.

We frequently read articles in our public jour-
nals pointing to the prosperity of the country, as
evidenced by our large importations, without any -
enquiry or allusion as to how our exports will
square with them; and holding up to the admira-
tion of nll the importing merchant, as.the best
friend the country has. This, I think, is a mis-
take, The importing merchant introduces as much
of foreign products as he imagines he can dispose
of with profit to himself, and without any regard
to the wants of the country : and also, as a general
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thing, when any new branch of manufacture is
commenced in the Province, he:uses his best endea-
vor to ‘import- goods to undersell  the articles so
manuafactured—rarely:lending- a: helping hand to

further their introduction to the consumer. The .

" manufacturer, and not the importer, is the best
friend of his country. . L
" Tt is only a few days since s friend of mine in

- the ‘boot and shoe business.in this city, informed
nie that before the increase of duty on that class
of goods, he had imported from Boston in one year
boots and shoes: to the value of $6,000. : This busi-
ness is now stopped, and his goods are all manu-
factured at home. - Is he not serving the interests
of his country much more now than when he was

'importinﬁ'ftom abroad the principal part of his |

‘gtock, and sending his cash to another country to
be circulated? ~ - .. o ‘ :

Look again‘to the advantage of home manufac-
tures to our steamboat and rail-road companies.
Goods imported from the United States are as often
a8 not landed on our shores by American forward-
ers, leaving the mere distribution of these goods to-
inland towns and villages to' Canadians: on ‘the
other hand we would have the conveyance of the
raw material to the various manufecturing estab-
-~ lishments, and ‘then the whole distribution - of the
manufactured articles throughout the length and
breadth of the Province. '

One other proposition I ventured to state; that -
“No country can become great or prosperous where '

it depends solely upon- agriculture for its prospe-

rity.”” This, I believe,.will hardly require any

argument to prove, as I am convinced modern his-

tory will testify:- I ghall therefore leave with
. objectors to show the contrary. _

I will now explain the principles upon which I
believe a protective tariff- should be based, so that
I may not be understood as advoecating the adoption
of a system that would be sweeping iIn its applica-
tion to all the articles we require for use.

1st. I would admit free of duty, or at the lowest
Possib]e rate, all raw materials that would enter
into use in our home manufactures; and also all
articles of provision, such as tea, coffee, sugar,
molasses, &c., &c., 80 that the artizan and laborer
should be able to live at the least possible expense,
and thus lessen the cost of labor on our home
manufactures.

2nd. All materials portially manufactured, and
all merchandize or manufacturés that we have not
the facilities for producing to advantage, to be sub-
Ject to a-pure revenue tariff.

-8rd. All articles for which we havae the facilities
for manufacturing, such as the list I read in the
first portion of this l;:a.per; and all articles of pure
luxuries, to be charged a protective or high
revenue tariff ; but not so high as to induce smug-.
gling into the Province, as that would be an evil
more than counterbalancing all the good I would.
- anticipate from protective duties.

I have paid particular attention to any arguments
I have heard, and read many articles upon this
subject during the past 3 or 4 years, and I have
foiled to-perceive how free trade-can in any way
be beneficial to Canada, situated as we are along-
side of a country maintsining a high protective
policy. R

I am firmly persuaded that the ,a'dog;ioh and
- permanency of such a tariff policy as I have here
attempted to sketch out, would have the effect of
furnishing cheap living for the working man ; the
establishment of'‘prosperous’ manufacturing com-
munities, and the 'furmshing of profitable markets
for the farmer; the equalisation of our imports
and exports, and reducing of exchange nearly to
par, thus cheapening of goods: that we must of
necessity continue to import; and, consequent
upon- these advantages, the improvement of our
financial and commercial position, and the genéral
prosperity and happiness of all classes of the com-
munity. : o

- Pudent Latos amd @nhmﬁuns;

ABRIDGED SPECIFICATION OF ENGLISH PA-
. TENTS. .

584, F. B. Hovamron. Improvements in the
manufacture of paper. Dated March 3, 1862..

This consists in boiling the chaff (which the
patentee prefers to-be cut longer than heretofore
say from an inch to an inch and a-half} to an ex-
tent sufficient to reduce the more. fibrous parts to
a pulp; ' having the knots and weeds as little dis-
integrated as may be, and then, having washed
out the alkali, a coarse knotter is used, which will
allow the disintegrated vegetable matter to pass,
‘whilst the extraneous matters will be arrested, The
pulp so obtained will retain its fullest strength.and
weight, and require the minimum of bleaching
material to.act upon it. The ** knotter’” he pre-
fers coneistes of a plate with square or oblong holes,
sufficiently small to impede the passage of knots
and weeds. :

603. W. E. NewroN. dnr improved process
and apparatus for reducing wood, slraw, and other
vegelable substances o pulp, for the manufacture of
paper. (A communication.) Dated March 5,
1862. '

This eonsists in disintegrating wood and other
fibre-yielding vegetable substances for the produc-
tion of paper stock, by subjecting such substances
to the mechanical operation of breaking, beating,
or grinding, while it is immersed in and under the
chemical influences of highly heated water, and
under the presure due to such high temperature.

911 W. Torner. Improvements in machinery
or apparatus employed in the manyfacture of dough,
411181251 especially of fermented- dough. Dated Aprill, -

2. o ’

This invention consists of apparatus for the
mixiog of dough, in which standards. or a frame
made of wood, metal, or other convenient material,
‘are or is employed for supporting the rest of ‘the
machinery or apparatus. On the upper part of
these standards or frame are bearings in which run
two cranked or other conveniently shaped shafis
or axles, which said shafte or axles revolve in
opposite directions. TLe patentee attaches to each
shaft or axle an'iron bar, rod; or'arm, which bar,
rod, or arm, as the aforesaid shaft or axle revolves,
slides or moves up and down in a slot; or the bar,

_rod, or arm itself may be slotted, in which case it
wonld slide or move up and down on a pin or stud.
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The slot, pin, or stud, which may be provided with
friction rollers, to fagilitate the sliding or. moving
of the bar, rod or-arm, is attached to the standard
or frame work in a perpendicular line ‘with the
bearing carrying the shafts or axles. The bars,
rods or arms are employed for the purpose of com-
municating motion to.the mixers in- the miging
trough, the path or range of . which said motion
will be determined, partly by: the distanceat which

the slot, pin, or stud is placed from the.shaft or-

axle, and partly by the length of the bar, rod, or
arm, He attaches to each arm a mixer, and these
mizers are composed of. bars:of: iron ox- wood, or
other convenient material, which may cross each
other at every revolution of the shaft or axle, or
less frequently if desired. These mixers do not
revolve on their own:axis, but each of them passes
through the dough, one in one direction -and the
other in an opposite direction, and thos will
incorporate the flour: with ‘the liquid without the
excessive manipulation which has been hitherto re-

quired, and is injurious: to :fermented dough..

Power is cowmmunicated to the mizers: without
piercing the trough at either end, or at the sides
thereof; the dough therefore, . is: perfectly even
- throughout. . - e -
1125, J. L. Perin. Improvements in machinery
for mortising wood.” Dated April 17, 1862. .. -
This consiats in the use of a rose drill-or fraise
to which the patentee imparts three self-acting
motions : the first, a rapid rotary motion, for
cutting away the wood; the second a to and fro
movement, which is determined by the length of
the mortise to be cut; and the tbird; a penetrating
motion, according to the depth of the mortice to be
cut. The two latter motions, if necessary, can, how-
“ever be imparted by hand. The timber operated on
remains stationary during the triple action of the
drill. o order to square out a mortise hole thus
obtained, he makes use of a right-angled tool,
which is impelled by band. He also attaches to
the machine embodying the improvements in
drilling machinery to pierce roundholespreparatory
to mortising, or for otber purposes, if necessary.

Selected Articles,

BRITISH ASSOCIATION FOR THE AD.
VANCEMENT OF SCIENCE,
Balloon Navigation, . .
. Professor Ohallis communicated two papers ; one
.on the extent of the earth’s atmosphere, and the
other on the effect of the atmospheric refractions
of the sun, moon, and planets. . In the former it
was maintaineéd 08 “theoretical grounds that the
terrestrial atmosphere is definitely. bounded, and
.does not extend so far as the moon ; and reference

was made to balloon ascents as likely to furnish |

data for an approximate..calculation of the actual
height. In the second paper reasons were given,
from the results of caloulations applied to astrono-
mical observations, for inferring thas the moon has
an-atmosphere of very small: extent, the effect of
which is perceptible in the ocoulations of stars.
Professor
characteristic differerces between the configuration
of the surfaces of the earth and moon. Ie pointed

ennessy read a paper on. some.

out that.the. peculiarities observed on the -surface
of our satellite could be:ascribed to the sole action -
of volcanie forces, whereas those which we find. on
‘the earth result from a:combination of volcanic and
atmospherical agencies. . In .order more perfectly
to study these contrasts he-called attention to the
most characteristic feature. of: all lunar voleanoes,
namely, the ring or hoop-shaped crater, surrounded
.by circular or nearly concentric ridges. . On .the
- earth’s surface voleanoes deviated more or less from
-this type, and if the deviations be due to thediffer-
- ences between terrestrial and lunar superficial forces
-it must follow--that such:differences. will be most
distinctly- manifested in: those.cases .where -such
terrestrial forces possess. the . highest. degree of
energy. - He'illustrated this proposition by referr-
ing to the peculiar structure of the.volcanoes in the
island of Java, where the action of tropical rains
and hurricans has been. effective in producing the
very widest differences -between the terrestrial
volcanic:summits and those.observed on the.moon’s
sarfaco. Instead of the hooped structure of the
latter, -we see at Java specimens of radiating ribs,
like those of a folded lamp-shade, or an umbrella
balf-closed~—an appearance due to the very regular
manner in which. the tropical torrents scoop out
the friable and scoriaceous summits of the craters,

Mechanical Science.

Section G, Mechanical Seience, assembled in the
Schools ; Mr. W, Fairbairn, L. L. D. and F.R. S.,
President. -

The President opened the proceedings by deliver
ing an interesting address on ‘the progress of
mechanical science, especially during the past.year.
ITe then passed on to the Exhibition, and said :—
‘“ A very casual glance at this Exhibition, when
compared with that of 1851, and that of Paris in
1855, shows with what:intensity and slacrity the
public mind-has been at work since the people of
all nations were first called upon to compete with
each other in the peaceful rivalry of mechanical
art. As one of the jury I examined with care and
attention the whole of the mechanical inventions
and machines in the International Exhibition.,
There is no new discovery of importance, except
that the machines are more compact and better
executed than at any previous exhibition. | Taking

- the. Exhibition as'a whole, there is no very great,
nor very important, discovery in mechanical science,
but thereis a great déal to be seen of a character
both intéresting and instructive. In land steam-
engines there is nothing particularly attractive, if
we except the growing importance of the horizontal,
which is rapidly supplanting the beam, or vertical,
engine, To the horizontal system may be applied
economy in the first cost, and nearly equal efficiency
in its application to mills ahd for manuficturing
purposes. Another important feature in these
engines is their smooth and noiseless motion, their
compact form, and the facility with which they
can-be applied as helps, or assistants, to those of
larger dimengions. They are, moreover, executed
with a degree of finish and accuracy of workman-
ship which cannot easily be surpassed. In. the
agricultural department the same observations
apply to this description of engine, where it is
oxtensively used on a smaller scale. They are

equally well made, and the country at large are
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% chiefly indebted to our agricultural engineers for
¥ many ingenious..contrivanyes and for their success-
- ful application, not exclu‘slv,gly to. the .farm, but to
& many other useful purposes in the economy: of rural
B life. From ths motive power employed .in.our
# manufactories and. its..adaptation to agriculture,
B let us glance: at the beautiful execution, compact
§ form,and colossal dimensions of our marine engines,
§ and weshall find in combination simplicity of form,
K concentration. of power, and precision . of action
% never beforeequalled in this or in any other country.
@ Those who have examined the specimens of Mr.
8 Penn and Moessrs. Maudslay -and.. Field: in . the
& International Exhibition must. have been strack
§ by the beauty and exactitude with which: these
i engines are manufactured: In this department
b of construction we are without rivals, and it is
{ a source of pride that this country, as the first

i} éminently first as the leader of naval propulsion. In
% locomotive as in marine conetructions we are not
i behind, if we be not in- advance of; other: nations;
% althongh it must.be admitted that several splendid
specimens of engines from France and Germany are

RE
N

countries, Tliere is, however, this distinection

8 there is greater simplicity of design, compactness
‘ the details of the parts. - These operations, when
@ carefully executed to standard guages, render each
{3 part of an engine a fac-smile of its fellow, and
4 hence follows. the perfection of a system where
& every part is a repetitiou of a whole series of parts,
;_". and i so far as accuracy is concerned, it is a great
% improvement on the old system of construction.
i The other

# to a careful inspection. In minerals and raw ma-

o to an extent never before witnessed in any exhibi-
4 tion, and the articles, fuel and ores, will be found
vz highly instructive. The machinery for pumping,
4 winding, and crushing is upon a scale sufficiently
H large and comprehensive to engage the attention of
i the mechanic and miner, and it is only to be regret-
% ted that in every case competent persons are not in
ki attendance fully prepared to explain and initiate
% the inexperienced student in the principles of the
;&h workings, and the cases of instruments so neatly
a7, classified .and spread before him for instruction.
#( In the machinery department, although there is
53 nothing that strikes the observer at first sight as

fix Dew, yeot there are many useful improvements |

#5y calculated to economize labour. and facilitate the
1 operations of &pinning and weaving, and in tool-

.making there never weré at any former period so
i many. hands and heads at work as on the oceasion

. beliove that at any former period there has been
kit such an exhibition of machines and of tools, which
figare the creators and makers of the machines
;‘-ﬂ,then}eelves. ‘Some of the tools, such as the
i turning, boring, planivg, and slotting machines,

.ore of a very high order, and the tool machinery
~1for the mauufacture of fire-arms, shells, rockets,
ol &, 18 of such a character as to render the whole
i l_opemtlons_; hoquer minute, . perfectly automaton,
£0F self-acting, with an accuracy of repetition that

! maritime nation in the world, should stand pre-.

. exhibited by .some of the best makers. of those |

1. between the continental locomotives and’ those of’
¥ home manufacture, and that is, in this country

of form, and clearer conceptions in working out’

arts of the Exhibition arve well entitled:

i terials the collections are numerouns and valuable,

¢ pending the opening of the Exhibition. Ido not

leaves the article when finished-identical with every

-other article from the same machine., . Such, in fact,

is the perfection. of the tool system as it now exists
that in almost every case we may calculate on a -
degree of exactitude that .admits.of no deviation
beyond a thousandth part of an inch, - Among the
many interesting mechanical objects exhibited in
the two annexzes may be noticed, as original. the
spool machiine fyr the winding of sewing thread on

"bobbins ; the machine for making paper bags, in-

vented by a pupil of my own ; the saw- riband

-machine, and. others . of - great merit as regards

ingenuity of contrivance;and adaptation of design.
In manufactures, in design, and in constructive art
thereis: everything that could .be desired, in the
shape ‘of competitive skill, and, without viewing
the success of the Gréat Exhibition of this year in

.a.pecuniary point of view, we may, safely attribute
‘its great success to the interesting and instructive
-chargeter of the.objects submitted to publie inspec-

tion.” The Presidént concluded with some obser-

“vations on iron-clad - ehips, and recent gunnery

experiments, with which our reéaders are  conver-
gant, o PR REROS. & ,
- Mr. James Nasmyth described his solid bar valve

"motion, which as animprovement on the ordinar,
_“link” valve motion was found most successful,

and, since ke contrived it in 1852, has been intro-
duced with great success by Mr. Humphreys, as
might be seen in his magnificent marine engines
at present in the International Exhibition. The
great simplicity of Mr. Nasmyth’s solid bar link
motion and its many practical advantages were,
as it a{)peared, well ‘calculated to cause its very
enoral adoption, as the most simple and effective
orm of that-important detail of the steam-engine.
.. ' Ecomomlzing Fuels

Mr. Edward Ellis.Allen, of-London, read a paper

4 On the; Importance of  Economizing F'uel in Iron-

_plated Ships of War,” and described a new double

expansive marine engine,. constructed according to
his patent- by Messrs, J. and G.. Rennie, exhibiting
Photogw“hs of - the same, taken .at their works,
Lhe author pointed out in detail the principles of
marine engine construction which experience had
shown to be absolutely essectial in order to econo-
mize the fuel—viz., full expansion of the. steam,
surface condensation, superheating the steam,
heating the feed water; jacketing the cylinders, and
proportionately increasing the boiler power ; and
contended that in the ordinary marine engines now
fitted to the. iron-plated ships, though by the best
makers,:and of the most admirable - workmanship,
economy of fuel was impossible. The necessity of
largely increasing the cylinder capacity to admit
of expansive working, rendered an entire change
il the forms of marine engines imperative, -the
large diameter short-stroke engines of the present
day consuming as much as 4}h. of coal per indi-
cated horse power per hour, whereas double
expapsive engines, on the plan suggested, and every
way suited for Government vessels, would save 50
per cent. of the present consumption of fuel. The
amounted yearly voted for coals for the nivy now
exceeds £300,000 per annum, and the author stated
it as highly probable that it would rise to upwards
of a million sterling, when our iron-cased fleet was
complete, unless changes were made in the eon-
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‘struction of engines employed in war steamers.
The engines referred to had been frequently
submitted to our Admiralty, and the author hoped
there were prospects of his 3)19,1:5 being tried,
Messrs. Rennie being prepare

efficiency and economy. He concluded by referring
to the engines proposed by him in 1855, and
similar in principle to those made by Messrs. Ren-
nie, but worked by means of a trunk instead of
double piston rods, the former plan being, he
believed, adopted for the engines of the * Poonah,”
now constructing for the Peninsular and Oriental
Company by Messrs. Humphreys and Tennant.

Mr. Scott Russell said they were all agreed that
the short-stroke engine was wasteful of fuel in
marine engines, and of the powers to gain speed.
The importance of saving fuel to the Admiralty
was 80 great that they ought to take the lead in
experiments for this purpose. Without saying that
Mr. Allen’s invention was the best that could be
devised, he would say that the combination he
suggested offered considerable hopes that an
economy of fuel would be attained without reducing
the work performed by the engines,

The President said that he had always found that
experimental tests in working steam by expansion
were always more successful than they were found
to be in the actual working. Unless, therefore, the
experiments were carried out on s large scale and
on a long voyage, and an average obtained, they
could not be considered altogether satisfactory.

Mr. Allen said tbat the *“Moolton’s” voyages
gave very successful results,

’ A New Marine Boller.

Dr. F. Gramaldi read a paper on ““ A New Marine
Boiler,”” the principle of which was that the whole
boiler, which consisted of a cylinder nearly filled
with tubes, was kept slowly revolying during the
time of working, Detailed drawings were exhibited
of a boiler of 100-horse power, which occupied less
than half the space of ordinary marine boilers of
the same power, and was of less than half the
weight. The fire-grate, placed beneath the beiler,
has the whole shell brought gradually over it, the
hot gases passing through all the tubes, part of
these being covered by the water and part in the
steam space, thus rendering the hoiler a steam
generator and a superheater,

In the discussion which followed, and in which
Mr. Siemens, Mr. Allen and Mr, Scott Russell took.
part, the general principle of the boiler was fully
approved, and it was stated that Mr. J, Stewart, of
Blackwall, was about to construct one suitable for
for a steam vessel. The plan had been tried on
land, snd details of the experiments were given.

Mr. Thorold read a paper * On the Failare of the
‘Middle Level Sluice, and the means of preserving
such sluices.” Mr. Thorold attributed the failare
to the silty nature of the goil being too weak to
withstand the great hydrostatic pressure brought
against 1t at high tides, and he proposed to remedy
and secure such sluices from the possibility of
failure in future by the erection of a duplieate
sluice at the back of the sea-sluice, for the purpose

- of keeping up a head of tidal water to a medium.

height between the two sluices when the sea-sluice
was closed by the tide, and he showed by a diagram
how this was to be accomplished, avoiding three-

to guarantee their |

fourths of the usual pressure:without detracting
from the utility of the sea-sluice. :

Mr. Vignoles, while fally approving Mr. Thorold’s
plan for securing.such sluices, sugﬁested that, as
there was to be an-excursion to the dam and syph-
ons on Saturday next, and as there were so many
questions arising out of the failure, legal and
otherwise, he thought it most prudent that the
discussion on Mr. Thorold’s interesting paper
should be deferred until Monday next, when, after
having seen the site of the old sluice and dams,
members would be in a betier position to discuss
the whole subject of failure, and the questions of
dams and sy{)hons. ' '

Mr. Vignoles’ suggestion was approved by the
section.—From the Mechanics” Magazine.

Mechanical Properties of Projectiles,

The President made some observations on the
result of some experiments on the “ mechanical
properties of projectiles,”” He commenced by
stating that, in the investigations which had taken
place with regard to projectiles and armour-plated
ships, one great difficulty that had arisen was to
get plates of sufficient thickness, and vessels of
sufficient tonnage to carry those plates. Itappeared
that they were limited to plates of five inches in
thickness ; with plates heavier than that a shiP
would not be what was technically called “ lively.”
He had attended the experiments at Shoeburyness
from the commencement, and-they had reference
to the force of impact. He would state the results
of the more recent experiments, which had not yet
been published. The first series of experiments
had reference to the quality of the plates and the

roperties of the iron best calculated toresist impact.

here were three qualities required—1st, that the
iron should not be crystaline; but, 2nd, that it
should be of great tenacity and ductilty ; ard, 3rd,
that it should be very fibrous. The president pro-
duced specimens of spherical and flat-ended shot,
and proceeded to give the statical resistance of each,

The mean statical resistance to crushing of the
two flat-ended specimens of cast iron is 55°32 tons
per square inch. The mean resistance of the two
round-ended specimens is 26-87 tons per square
inch. The ratio of resistance, therefore, of short
columus of cast iron with two flat ends to that of

‘ecolumng with one flat and one round end is as 55.

32 to 26-87, or as 205 to 1—an extremely close
confirmation of Professor Hodgkinson's law. Ap-
plying this same rule to the steel specimens, it

| would appear that the flat-ended shot would have
sustained a pressure of 180 tons per square inch

before fracture. In the experiment it actually
sustained 120 toms per square inch without injury,
exceptiuia small permanent set. In the experi-
ment with cast iron the mean compression per unit
of length of the flat-ended specimens was ‘0,665,
and of the round-ended °1,305. The ratio of the
compression of the round-ended to the flat-ended
was, therefore, as 1°96 to 1, or nearly in the inversed
ratio of the statical crushing pressures. Applying
this law to the case of the steel flat-ended specimen,
we may conclude that the compression before
fracture would have been only ‘058 per unit of
length, The determination of the statical crushing
pressure of the flat-ended steel shot as 180 tons per
square inch gnd its compression a5 *058 is important
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on account of the extensive employment of shot of
this material, size, and form in the experiments at
Shoeburyness. In the case of the lead specimens,
the compression with equal weights was the same,
whether the specimen were at first round-ended or
flat-ended. This is accounted for by the extreme
ductility of the metal and the great amount of com-
pression sustained. In regard to the wrought-iron
specimens, it may be observed that no defivite result
is arrived at, except the enormous statical pressure
they sustain, equivalent to 78 tons per square inch
of original area, and the large permanent set they
then exhibit ;:—

Statical resist-  Dynamicel re-
tance in tons  sistance in foot
per square 1b. per square
inch. inch,
Cast-iron, flat-ended ... 5532  .ieeen 7768
Cast-iron, round-ended 26-87 ... 8219
Steel, round- ended ... 90-46 ...... 2,56160

In the experiments on the wrough-iron specimens
the flat-ended steel specimen, and the lead speci-
mens, no definite termination was arrived at, the
material being more or less compressed without
any fracture ensuing. IHence it is difficulty to
draw conclusions from these results, but the great
amount of work expended in compressing the
wrought-iron specimens, amounting in one case to
4,340 foot lbs., or nearly twice as much as was
required to fracture the round-ended specimen of
of steel. On the other hand, the low statical resist-
ance of lead corresponds with a dynamical resist-
ance almost equally low. The work required to
crush similar specimens of cast iron is nearly the
same whether the ends be rounded or not, the
round-ended requiring rather more work to be
expended than those with flat ends. It1is,therefore,
obvious that there is no analogy between the law
deduced for statical forces by Professor Hodgkinson
snd the law regulating the dynamic resistance.
Ths mean resistance of the specimens of cast iron
is 800 foot Ib. per square inch ; that of the speci-
men of steel is 2,515, or rather more three times as
much. The conditions which would appear to be
desirable in projectiles, in order that the greatest
amount of work may be expended on the armour
plate are—1st, Very high statical resistance to
rupture by compression. In this respect, wrought
iron and steel are both superior to cast iron ; in
fact, the statical resistance of steel is more than
three times, and that of wrought more than two-and
a-half times, that of cast iron. Lead is inferior to
all other metals experimented on. 2nd, Resistance
to change of form under great pressures, In this
respect hardened steel is superior to wrought iron,
Castiron is inferior to both. The shot which would
effect the greatest damage to a plate would be one
of adamant, incapable of change of form. Such a
shot would yield up the whole of vis viva to the
plate struck ; and so far as experiment yet proves,
those projectiles which approach nearest to this
condition are the most effective.

The President stated that steel shots might be
made at comparatively small cost. Mr. Bessemer
had informed him_that if he had a large order he
could produce -steel shot at very little more than
the price of .wrought iron. But if ingots as cast
had to be rolled or hammered to give them fibre,
they would cost something like £30, instead of £8
or £10 per ton,

- through iron plates.

Penetration of Projectiles

Mr. T. Aston, M.A., read a paper on ‘Rifled
Guns and Projectiles adapted for Attacking Ar-
mour-plates,” ~After alluding to the interest with
which the contest between artillery and armour-
plates hasbeen watched by the country, he explained
what was the actual condition of this important
question so late as May last by quoting a statement
made by Sir W. Armstrong at a meeting of the
United Service Institution on the 20th of May last,
as follows :—* It certainly maf' be said that shells
are of no avail against iron-plated ships ; but, on
the other hand, I may say that neither 68-pounder
nor 110 pounder guns, with solid round shot, are
effective against such iron vessels. The fact is,
what we want is a gun, in addition to our 110-
pounder rifled un,,esE‘ecial]y adapted for breaking

hat is what we are in want
of now.” This candid confession is startling when
it is considered that long ago France armed her
Gloires and Normandies with rifled 90-pounders
proved to be efficient against iron-plates and it
caugsed the country serious anxiety to hear Her
Majesty’s ministers state, as they did in Parliament
last session (of course on the authority of their
scientific advisers), that after all the vast expendi-
ture upon our new- artillery, the navy of England
is compelled to arm her navy with the old smooth
bore, and that is the best %un the navy actually
possesses, though declared by Sir W. Armstrong
to be so inefficient. Such being the state of the
question a few months ago, Mr. Aston Proceeded to
consider, firat, the reason why the artillery hitherto
employed in the service (including rifled guns and
smooth-bores) has always failed to make any im-
pression on the plated defences at ordinary fighting
range ; and, secondly, by what means artiller
science has lately reconquered its lost ground.
Three conditions were laid down as mnecessary to
enable artillery to attack successfully armour-plate
defences-—1st, the proper projectile must be of the
proper form ; and 3rd, be propelled from a gun able
to give it the necessary velocity. The artillery of
the Ordnance Committee failed because they utterly
neglected the first two conditions, and had recourse
to the brute force of the smooth-bore for the third.
The expression accepted as representing the pene-
trating power of shot was ¢ velocity square, multi-
plied %y weight,”” but the form of the shot and the
material were conditions altogether omitted from
the expression, and the importance of the omission
will be obvious at once if an analogous case, say &
punching machine employed to perforate wrought-
iron plates, be taken. hat would be the resuls if
the punch, which is made of suitable shape and
material, were removed, and a round-headed poker
of brittle cast-iron or soft wrought-iron were sub-
stitated in its place? The great importance of
velooity was conceded at once; it is a sine qua non
condition, but there has been great misconception
in supposing that the old emooth-bore gives a greater
initial velocity than the rifled gun, as the results
obtained will show. The average initial velocity .
of the 68-pounder is, in round numbers, 1,600 feet
per seoond, with a charge of powder one-third the

‘weight of the shot, the length of the shot being, of

course, one calibre: * Sir W. Armstrong stateﬁ that,
with a charge of powder one quarter the weight of
the shot, he obiained with his rifled gun an initial
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velocity of 1,740 feet per sscond. He did not state
the length of his projectile, . Mr. Whitworth, with

a projectile two calibres long, obtains an initial,

velocity of 1,100 feet per second, and with a pro-

jectile one calibre long, like that of the smooth-bore,

an ifitial velocity of.2,300 feet per second, being
greater than that of the smooth-bore in the propor-
tion of 23 to'16. .The following table shows the

actual results obtained, by variouns:—.

gir L oRancn | Deeiactine .| Powder |Penetration fato
Gua, ., . :I_lange._ .‘?roje_ctile‘. | Charge. | Armour Plata."
A e R e Ty e
6S-pounder |1 200" | “68Ib.solid | 16Wb. |t o), o
smooth:bore |- ° | 70“) Mot NI & _2*. }9,#’!*’3“1#“,&
Whitworth |} 200 f ] nm'isshéu 112b. | f Through . plate
70-pounder : - ES 11 ‘and .backing,
Whitworth | } 7600 §:]."1301b. sheld| - 2651b, |- Thirough  plate
120-pounder} § - -} - - ) - |4 --and backing; -

The first two results’ show that tha Armstrong’

rifled gun is & worse compromise than the.old gun

it was intended to supersede. It is worthy of niotice;
that the velocity of the Whitworth heavy projectile’

after traversing 600 yards (a good fighting range
was 1,260 feet, being 50 feet greater than the initial
. velocity of the Armstrong projectile, which is 1,210
feet at the muzzle of the gun. - The total results in

respect of penetration being so decidedly in favour

of Whitworth, it follows that he has adopted the

best compromise, by combining all three necéssary .
conditions of proper form ‘and material of projectile.
and sufficient velocity. - That " the velocity, though’
perhaps ai the muszzle of the gun slightly below
that of thesmooth-bore, issufficient, when combined °

with proper form and material of projectile, is shown
by the penetration result, which.in the case of the
Whitworth is_ through and through both armout-
late and backing ; in the case of the smooth-bore
1t is barely through half the armour-plate, gud in
the Armstrong is not half through. The form of
rojectiles, both shot and shell, employed by Mr.
hitworth for penetrating armour-plates were then
described.. The material of which the projectile is
composed is what is termed homogeneous iron,

combining the‘toughness. of copper with the hard-.

ness of steel. . It undergoes a carefully-regulated
process 'of, annealing. The same metal is used for
the Whitworth field guns, and ‘practical improve-
ments now enable it to be worked in masses of an;

requisite size,” wlosé quality may be 'hel_':cefonﬁ

depended upon with certainty, Mr., Whitworth is,

therefore, now making his heavy ordnance. with

both interior tubes.and outer hoops of homogeneous

metal of theimproved manufacture, 5o that the guns
will " be constructed throughout of one wniform
metal,- without any welding at all.” Experience

justifies the expectation that they will be free from .

the objections which it is' well known are inberent
in all weldéd guns,’snd be fully able to resist the
severe and searching strain that is eure, sooner or
later, to disable a gun built up of forged coiled

tubes, if it be called upon to do its full work, by

discharging henvy projectiles at efficient velocities.

Professor Tyndall’s Leoture on “ On the Foims'
and Actions of Waler,” was illustrated by soms |

brilliant experiments. The professor dwelt at the
outset on the énergy of molecilar forces Ja the
combination of oxygen and hydrogen ;to form a
gollon of water, weighing 10 Ib., an energy was

_pice 550 feet high. The

_waterin'its vaporous state.

expended—the atoms clashed together with a force
—equal to that of a ton weight let fall from .a -
beight of 23,757 feet. -In falling from the state of
vapour to that of water an energy was ezerted
equal to that of a ton falling from a height of 3700

. feet, or of 1 cwt. from a. height of 74,000 feet.

The moving force of the snow avalanches of the
Alps was but as that of snow-flakes compared with
the energy involved in the formation of a cloud,
In passing finally from the liguid to the solid state,
the atoms of 10 Ib. of water exercised an energy
equal to that of a ton weight falling down a prect-
cturer then halted to .
consider some of the phenomena conuected with
Its action upon radiant
heat was extraordinary, Though forming only
about 0.5 per cent. of the entire atmosphere, for

every ray of terrestrial heat struck down by the
pir, fifty, sixty, or seventy rays were destroyed by
. the aqueous vapour. y
.room was shown by condensing it on the surface of

The- vapour of the lecture- -

‘a vessel containing a freezing mixtare, on which it

‘precipitated itself in such quantity that, when

scraped off, a.snowball was formed of the conden-
sed vapour. Aqueous vapour was -the “barb” of

‘bur atmosphere; it permitted the solar rays to

reach the eéarth, but intercepted the terrestrial rays
in their escape towards space. The Desert of Sa-
hara showed us what would be the effect of its re:
moval. There, where * the soil is fire and the
wind is flame’” duting the day, the nights are in-
tensely cold ; ice, in fact, has been known to be
formed.” ‘Were the aqueous vapours removed from
the air which covers England, no doubt a single
summer night would destroy all plants incapable
of bearing o freezing temperature. The Professor
then dwelt briefly on the liguid state of water, and
passed on to consider its solid form. Ice was cho-
sen, and shown to be eminently brittle, Pieces of
it when placed together froze together. This free-
zing was shown to occur in hot water. The ice
was scraped to fine powder, and the frozen powder
placed in & mould, was squeezed to & sphere of
hard ice by the pressure. Cups were formed from
the ice powder; and in the presence of such ex-
periments it was easy to see how the snow of the
Alpine mountains should compress itself to ice,
and how ‘the ice could be squeezed throngh the.
moulds formed by the valleys, From existing
glaciers the Professor passed on to those of a for-
mer epoch, and showed that a diminution of the .
sun’s heat would not account for them, " They were .

.as much a proof of heat as of cold. They were a

proof of powerful condensation, but to produce the
vapourifor condensation an enormous expenditure of

.heat was necessary. To produce a glacier required

as much heat as would raise five times the weight of
that glacier of cast-iron to its melting-point. What
was wanted, then, to prodace a glacier epoch was

‘not a less powerful sun, but o more powerful con-

denser; aund the speaker conceéived that this was

most easily obtained by assigning to the Alps o

greater menn elevation than they now enjoy. For-
ages they have been planed down by’ glaciers and
bg atmospheric denudation génerally. The valley
of the Po is overstrewn with their rains; by the
wear and tear of time they must have been lower-

ed, and hence rendered incompetent to condense

the yapours necessary to produce the glaciers of &

bygone age,
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A COURSE OF SIX LECTURES,

On some of ilié Chemical Arts; with  Reference To.
their progress between the’ Two Greal - Bahibilions

of 1851 and 1862, by Dr. LyoN Prayramr, C. B.,"

F.R.S., Professor of Chemistry tn the University
of Edinburgh. * - - : SR

Cavico PrinTING—SRowiNg .THE . INPORTANT CHEMI-.
0AL MANUFACTURES DEPENDENT. ON THIS ART, AND.
BOME OF ITS PRELIMINARY PROCESSES..

- Lecrure III.

I now pass-to the subject of mordants. The
application .and fization of mordants form the most
impottant parts of the preliminary operations of
the calico printer’s art. The mordant is the mate-
rial which is fixed upon the cloth, and which has
_ the power of taking the coloring matter out of the

drug. You will find that among these specimens
here 1 have a pattern printed upon this cloth, The
pattérn is printed with what are called the mor-
dants. These mordants are generally: oxides of
iron, oxides of tin, or oxides of aluminium or
alumina, most of them being oxides which play
the part in the operation of weak acids. Now you
will understand what the operation of a mordant

is, if I give you some elementary experimentsupon -

this cloth, I dip the cloth into & mordant which,

in this instance, ia a solution of oxide of iron.

Now, the object of the mordant is to enter into the
material, and by combining with the color to ren-
der it insoluble within the pores of the cloth. I
bave got the mordant within the pores of the cloth,
and if it be immersed in a color-giving liguid, the.
mordaunt will combine with it and render:the color
insoluble within the pores of the cloth. Iwnow dip
it in this solution; and you see that it immediately
becomes of a deep blue. _
prussiate of potash. That blue color is rendered

mnsoluble in the ¢cloth, and will bear washing. By -

means of these mordants it is possible:to render
insoluble the color, which would otherwise be
soluble and wash out. It peunetrates the pores of
the cloth, and the action of the mordauts being to
render it insoluble, the color remains.

The art of the calico printer, however, consists
in trying to produce several colors at oneoperation.
I will'represent that also to you in an elementary
way. I have here the means by which I may pro-
duce two colors by one operation. In-this case I
have copper in one part and iron in-another. If I
add a little acid to this and stir it, and then put
the cloth into the solution; I have no doubt that
after a little ‘time you will see that one part will
come out of a ' mahogany color, and the other; as it-
gets wet will become blue.: You see in thiscase

we are producing two different colors by-one ope-::
We' can aiways manage; by a littlé chemi- |
get different colors out of the same"

ration,
cal artifice, to
material.
The calico printer’s art,
: conténted with such a simple aud elementary ex:
periment as that, e sometimes desires -to pro-
duce twenty colots instead of two. colors: “You

must follow me carefully in order -to understand :
how he gets such a- great suocess: in his ‘art, :I |
must now stop my explanation of :the action: of :

mordants by interpolating it ‘with ‘an important

operation which he performs, and which, though :

simple, is important. I will here try,to:print:a

In this case Ihave used -

ﬁowever, would: nl)t be ]

cross on this cloth with cochineal. You see that I -
-produce. nothing but an ugly smear. The color
runs aside all over the cloth -as it would do wpon:
- blotting paper, and :I cannot produce the cross
that I desire because the color runs about and pro-
-duces no definite cbaracter. - The -calico printer
has to overcome this difficulty. ~He:must print on
his mordant in such a way that :it: may not run,
and so that the pattern may be precise, as you see
on these priné patterns, and that there may be no
running at the edges. Now, he effects this by a. -
very.simple operation, He puts-a certain quantity
of gum into the substance, and the adhesiveness of
.this gum prevents it from rusning, so that now 1
.can produce exactly any figure. which: I desire. - I
-produce. here a oross, and this cross will be as pre-

this case prevents the liquid from runving at the.

or * thickeners,”? ag it is:-termed, that -a precise.
pattern is produced. - -Now. this.thickening-basin
itself. created: quite a'set of néw works.: The mak- - -
ing of thickeners for the calico printer has cansed
a large trade to arise in:the manufacture of ¢ Bri-
tish gum,” as it is termed. -Acetate of iron and.
acetate of alumina are the two common mordants
which are used. These mordants are thickened
.and. mixed. in- the necessary.proportions which I
shall presently explain, and :are printed in the de-

way of doing this is by a: process which was fol-
lowed in Hindoostan long ago. - The pattern was -
-eut out on a block, and then the thickened mordant.
was faken upon an.elastic drum and spread on the
 block, and the pattern of the block was then printed
| on the cloth. .- But as mechanical contrivances be-
came improved, the process of printing. by machin-
- ery was adopted. We will show you the machine
in the next lecture as we are coming more upon
| that part of the subject then; but here is the means
by which it is done. The impression is made upon
a roller like these. - The rollers are generally much
larger than this. -They are so made to work by
mechanical contrivances,  one. into another, that
they will produce from five to twenty impressions
. by acting- in harmony .with one.another so- as to
form a unity in the design..- It is-a-beautiful con- -
trivance of the mechanist; but it is not a chemical
subject upon which we can at all dwell... ... -

Now, before completingithe subject of ‘mordants |

attention; ahd’that is the resists’ and discharges.: -
There would be no beauty in our designs were we
not able to preserve the white portions upon. them,
: either to. introduce mew colors: afterwards, or. to.:.
.produce certain desired patterns. :For - instance,

‘which are left quite white, although:they have been
L-in' the bath, - Now, the resists and discharges are :
merely -means. of preventing. the mordant:fixing
- itgelf to ‘partioular parts of the oloth, where it is
.nat-desiredi-to hiive the color -produced. Certain

1-acids; oxalio ‘acid, lime juice, or ecitric acid, are

~plnced upon ‘the parts where these oxides-are nof
.desired fo fix themselves, so: that while the.oxides:
_run over ‘tie Whole of the. rest of the cloth- they .
-meet:with-7these resists where they have been ap- .
plied;:and: those parts come.out uncolored.” This. . .

:18 a matter: which may be readily understood: -

cise as I happen to paint.it on, because the.gum in .

edges of the cloth,: It is by mizing it with gum, - .

gired pattern on the cloth. -The most elementary

I have still another- thing:to..bring before your. -

-in this - yellow -pattern you observe these. whites -~
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“One of the most important of these resists or dis-
charges is oxalic acid. This was an expensive
substance —s0 expensive that the consumption
throughout the whole world was supposed to be
recently only fifteen tons weekly. It is the acid

which exists -in the common sorrel, and is often.

called salt of sorrel. It has been made, until
within the last year or two, by acting upon starch
or sugar with nitric acid. Now, starch and sugar
are what some chemists call hydrates of carbon;
that is to say, they are compounds of carbon- in
which hydrogen and oxygen are present in the

same proportion as in water. The starch and’

sugar are themselves expensive materianls, and the
nitric acid is still more expensive. There is how-'
ever, a hydrate of carbon which is very cheap.- It
is a waste material which we have not known what
to do with until about a year ago. This is com-
mon sawdust, It is of the same chemical compo-
sition ag starch or sugar. When sawdust is thrown
upon a fire it unites with oxygen, burns, and pro-
duces carbonic acid, If this oxidation be stopped
half way oxalic acid is produced. "Ozalic acid is
half way between oxidation of any of the hydrates
of carbon and complete oxidation for the formation
of carbonic acid, Now, this sawdust within the
last year or two has been made to produce oxalic
acid by a beautiful manufacture. A process often
employed to produce imperfect oxidation is to heat
the organic body with hydrate of potash. In this
case the water of the hydrated alkali is decomposed,
the oxygen entering into the organic body and de-
composing it, while the hydrogen escapes either
free or sometimes carrying some carbon in its
flight. Messrs. Roberts and Dale, of Manchester,
have followed this plan very successfully. Soda
being a substance which is much cheaper: than
potash, it naturally’su%gested itself as equally fit
for the purpose of producing this partial combue-
tion, but practically it is found that it does not
produce oxalic acid by its action on sawdust.
Potash which will produce it is too dear to be em-
ployed on it exclusively. It has been found, how-

ever, that two equivalents of hydrate of soda, and .

one equivalent of hydrate of potash answers admir-
ably. It is curious that soda will not do alone. The
sawdust is mixed with these quantities, and allowed
to remain in contact for a little time, and it assumes
this brown appearance. It is now heated for three
or four hours at a temperature of 400° in ghallow
pans having cast-iron bottoms; and now it gradu-
ally gets iuto an intermediate product, but only
containg about two or three per cent. of oxalic acid.
It is .now heated still further, and is converted
into oxalic acid in combination, of course, with
soda and potash, forming the oxalates of those alka-
lies. Here comes a beautiful process, one which is
still mysterious to the chemist. This mixture of
oxalate of potash and oxalate of soda.is thrown
aipon a filter, and a solution of carbonate of soda is
passed through .it, and probably from tho oxalate
of soda being more insoluble than oxalate of potash
the oxalate of soda reminds behind, while carbon-
ate of potash filters through, This oxalate of soda
is now mixed with lime aund forms oxalate of lime,
liberating the soda. The soda is added to the
potash which came through in the filtering. Sal-

ghuric acid is now added to the oxalate of lime.,

ulphate of lime is thus formed, and oxalic acid

remains dissolved in the water, from which it is’

afterwards crystallised, and you get this beautiful
material oxalic acid. Two pounds of sawdust will

" yield one pound of oxalicacid. Roberts and Dale,

who have perfected this process in Manchester,
now make nine tons per week; and the price of it
has fallen from fourteen or fifteen pence a pound,
to eightpence or ninepence a pound. - o

Now I want to shew you the application of these
acids—oxalie, tartarie, and the various others—to
the purpose of discharges. You can understand

these readily as resists. They protect the white

places and keep them uncoloured; but you may
not 80 readily understand how they act as dischar-
ges. A ¢ discharge” is a term applied to an agent
which is used for the .removal of the colour from
this red cloth, how am I to accomplish it? I
remove it by a very pretty artifice. . Chloride of
lime bleaches on account of the chlorine that. it
contains. Now, supposing I desire to get o white
place upon this cloth, I have merely to print an

acid, such as tartaric acid, upon my red material,

and then dip it in chloride of lime, The acid used
will unite with the lime and liberate the chlorine,
and then a spot will be discharged so thai the
fabric will be bleached at that spot. I think I can
show you this in a simple manner. I have here a
solution of chloride of lime, and there are little
spots printed on the cloth with tartaric acid. I
have here also some Prussian blue printed along
with the tartaric acid where the colour will be dis-
charged. Now, if I dip this in chloride of lime
and leave it, see how the colour is .gradually
discharged from the place where the acid was put,
prodacing my white pattern, and at the same time
bringing out these beautiful blue spots. This is a
topical production of’ chloriné at the particular
place and under the precise circumstances in which
we desire to have it. Now, many applications of
this principle are made. For instance, I have in
this case nitrate of lead and bichromate of potash,
which will produce & yellow, and in the same way
I can bring out the colour, and produce yellow
spots as well as whito,—white around the yellow.
We can by this means produce a large number of
different kinds of patterns, by using my discharger
topically, and producing the colours exactly as they
sre required. Thus, these dischargers, or acids,
which are a manufacture of themselves; become an
extremely important means of producing various
patterns in the calico-printing art. .
Now, let us return to the mordants, for they are
very important. The mordante are printed on the
cloth. Now, ihese mordants are printed by the
machine—acetate of alumina for the red, a dilute
solution of acetate of iron for the black, and a mix-
ture of acetate of iron and acetate of alumina for
chocolate. But all these are soluble, and wash off
in water. The object now is to render them inso-
luble, 80 that the colour may be lodged within the
pores of the cloth itself. That is done by whatis
tormed “the process of ageing.” This formerly
consisted of hanging up the cloth in certain folds
in rooms heated to summer temperature, for five or
six days, and often for longer, nccording to the

. amount of iron which is present in them. During

this time, while they are heated up to a summer
temperature, the acetic acid escapes from the
mordants, and the oxide of iron and oxide of
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alumina are left upon. the cloth. But s large es-
tablishment was until recently required for the
process of .ageing, You required extensive rooms
in which to hang up the cloths, and great. delay
was caused in the dyeing. Within the last year
or two an improvement has been introduced, by
which the necessity for these.extensive rooms is
removed. We Lave only a decade of discoveries to
treat of here, between the Exhibitions of 1851 and
1862. In 1856, Mr. Walter Crum, of Glasgow, a
‘man of science, to whom the art of calico printing
already owed much of its perfection, discovered.a
beautiful mode of ageing which is mow getting
generally adopted. The printed cloths are passed
up into a room heated to about 100 degrees, and
moistened- by steam which comes into the apart-
ment through a trumpet-mouthed opening. By
-this process the printing material absorbs in fifteen
minutes a large quantity of moisture, and it quickly
loses acetic acid. It has not, however, become
sufficiently aged, and it is therefore now taken
from this room and folded up loosely, but simply
in single folds. It is put in rooms heated to 80
degrees, and is still kept moist. Here in the

course of two or three days it absorbs oxygen and"

becomes sufficiently aged.
Now comes a curious feature of the operation,

which startles one at first as a means of cleansing '

the cloth. It is necessary, if you will allow me to
use the expression, to scour the surface of the cloth
in order to make it clean enough for the. purpose
of the calico printer. You recollect that these
mordants have been put on by means of thickeners
of gum and various other materials, and it is
necessary to remove all these thickeners and other
substances by scouring the surface of the cloth, so
that the printer can use it. Now, if nothing more
than this was required, it would be sufficient to
pass this J)rinte'd material through ordinary hot
water, and that would take off the thickeners and
leave the cloth in the proper state ; but that is not

sufficient, and for this reason: all the mordants

" are not decomposed in the process of sgeing. "Some
of them still remain in a soluble state, and if you
simply use a bath of hot water the soluble mor-
dants would attach themselves to the portions of
the cloth which are to be left white, and would
foul them, so that in dyeing, the cloth would be
smeared over by the portions of the mordants thus
dissolved. To prevent this the calico printer made
use of a curious process, which was to pass the
cloths through baths in which the dung of cow
houses was placed. In this way all the soluble
mordants were converted by the cow refuse into
insoluble substances, which could no longer attach
themselves to the cloth  and cause a confusion of
the colours. In consequence of this operation
large dairy establishments were connected with
print works, so that the printer might have a
sufficient quantity of cow refuse for this purpose.
After a time, when the action of this substance
began to be properly understood, chemists asked
themselves whether some substitute could not be
used, so that this objectionable process might be
dispensed with. They soon discovered that the
peculiar action of this refuse upon the mordants
was due to the phosphates which it contained to
& considerable extent; and it was then easy to
make artificial phosphates,—phosphates of soda

: of these

‘ate, they have turned it into t

' these insoluble precipitates produced here..

‘and ghos’p’hate,of lime,—and these were mixed
“toget

er with glue, and sold for a long time under
the name of “dung substitute.” Within the last
few years chemists have found that even.these
phosphates aré not required, and that it is better

‘to use arseniate of soda—arsenic acid united with

soda. You may have some idea of the enormous
quantity of this highly poisonous salt that is used,
when in Lancashire alone 500 tons of this arseniate
is annually made for the purpose of the calico
printer.  The use of this substitute has a great
advantage. The material is'added to the bath; and
you may pass several thousand pieces through the
same bath, by adding a little additional arseniate
of soda. The same bath may thus be used for
several thousand pieces without being changed ;
but in the old plan, where cow-dung was used, it
was necessary to change the bath after a fow pieces
had heen passed throngh it; eo that the application

Eospbates and arseniates to the purposes
of tho ealico printer: has enormously aided him in
diminishing the necessity for labour. Iam, how-
ever, sorry to'say that calico printers do not know
what to do with the waste of these arseniate baths

after they have used -them, and they require

changing ; and, in ‘order to %ft rid of this arseni-
¢ nearest stream in
the neighbourhood of the works; and then this
stream passges in course of time into the reservoirs
in which the water is stored for the purpose of
being supplied to the inhabitants of the district;
so that they are obliged to drink the arseniate
which the eslico printers have used. Only a fow
months ago I was sent down to-Stockport, in
Cheshire, where they suspected that they were
drinking arsenic in the water supplied to them.
The town is supplied with water from streams
which bave passed some print works. The mud
of the reservoirs was highly charged with arsenio
and lead, and the water which the inhabitants
drank had arsenic in it, but in such a small quan-
tity that it was not hurtful. " This practice of
throwing the arseniates into the streams cannot
be too highly reprobated. As calico printing is
increasing, these poisonous matérials are also in-
creasing in their comsumption; and however we
may wish to allow manufactures to proceed with-
out any legislative interference, it is clearly guite
ong that they should think so- slightly of the
health and life of the rest of the :population, as
they appear to do when they pour these poisonous
materials into our streams. .

1 have now, as my hour is. drawing nearly to a
close, to allude to the last part of our preliminary
subject, that js, the process of dyeing; but as we
shall deal wiih that more fully in the next lecture,
I will now only allude to it very slightly.

The oxide of iron, the oxide of alumina, and the
other mordants which are employed, have a great
disposition to-unite with colouring matters and to
produce insoluble precipitates. There are som%‘ of

or
instance, this is with .the .eolouring matter of
cochineal, and the mordant employed is acetate of
alumina. The precipitate consists of cochineal
and alumina.’ The process has carried down the
colouring matter, and produced an_insoluble sub-
stance which is oalled a lake. Here is o lake
which has been produced by iron.
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. Now, the most common . colouring matter which

is employed is the material called madder, of which .

there are several specimens there.. This colouring
- material, madder, forms, with these mordants,
" ‘various degrees of colour. . I have here an
_ interesting .series of the true colouring matters
" produced from madder, or extricable from madder,
. by various chemical reagents; for these. I am
. indebted to Dr. Schuunk.  You will see here a
large number of them ; but the most important of
" the substances is this beantiful crystalline material

alizarine, the chief principle in the madder. What
. are. the-lakes or insolublé substances which the
colour produces with these mordants? Alumina

produces with the colouring-matter of madder, a

-red; -iron, when weak, produces purple; iron,
~ when strong, produces, with the colouring-maiter

~.of madder, black. Now, you may easily conceive -

that you may have any mixture of red, purple, and
black, according as you take a larger proportiou of
one out of the other. .If yon wish.to produce a
.. chocolate upon your calico you mix the colourin
matter with alamina,: which produces.purple, an

_ with iron which.produces red, and the red and the

purple together produce chocolate. You may also

- produce any shade of these colours.that you wish,’
" according as you- make the solutions of the mor-
. dants strong or weak, In. this way, by the use of

these various substances.and by: printing these
mordants in various strengths and admixzture upon

the cloth, you can: produce a Jarge number of

eolouys.

‘Now, let us see How' this ta.ke;s.p'laée in the arts.

: + After you ‘have ‘printed these .mordants "upon the

cloth, aged it, and dunged, you have got itinto-the-

-state which is represented there.: You now pass it
* through -madder and blow in steam,  gradually
raising the temperature in-about two hours to-the
- boiling point. You must not do it too quickly.
When you have put the alumina alone it:becomes
purple ;. where you bave put a weak solution of iron
it 'becomes red ; where there is a gtrong solution of
-iron it becomes black ; and where you have applied
“a-mixture of alumina and iron.it becomes chocolate.

- Now, this:specimen is of an unpromising colour. -

-1t is'ugly and smeary, and has been dyed too-strong
- intentionally; - It is'mow -eleaned by soap, which,
* . you.see, cleans it very much, and produces a much
" better- -effeet. - It cleanses the whites, and also
cleanses the purples. ' The effect is thereby much
- improved. - Itis then finally passed through o weak
solution of chloride ef }ime; and this: bleaches the
-various portions’ of colour which may have got
attached fo the white, and brings it into a state in
which it is capable of being sold. You see now
that Pliny’s éxplandtion was the best which could
be given, -The mordants are painted in a pattern
upon the eloth, and ‘when it is put into & bath, the
bath really *paints as it boils.””- .It paints the
different colours accordingto the nature of the'mor-
dant which was placed npon it, producing various
shades and various colours, according to the chemi-
eal nature and the strength of'the mordants which
are employed.. - .. . o -

In the next lecturs Ibprbp‘o"se‘ to bﬁﬁg:bé’forgé you'

the discoveries which have taken place in this
interesting art during the Jast ten years, .

. UNBRANNING. OF

WHEAT.—IMPORTANT TO
In the report on the alleged grievances of the

journeymen bakers, made by Mr. H. Seymour Trc-

menheere, to tho Secrotary of State for the Home

'Department, o process of unbranning wheat is

described, which seems likely to. exercise an im-
portant hearing on the supply of food. Messrs
Hadley, of the City Flour-Mills, stated to Mr. Tre-

-menheere as follows :

“ We have bieen making experiments for som~
time on the modeé of unbranning wheat, invénted
by Mr. Bentz about the year 1846, in America, and
subsequently patented. The object of this process,

‘18 to separate the outer cuticle, which is wholly

innutritious, from an interior section of the wheat
berry, which coutains mostly ‘nitrogenous matter,

"and which has hitherto been lost as human food.

- “There are two leading advantages in this pro-
cess. Tirsi, the cleanliness of the flour produced.
In grinding by the ordinary process it is impossible
to render the flour entirely free from dust and dirt.
After putting the wheat through two or three
processes of cleaning in the common way, there

“will be still some dirt remaining in'it. All flour

always contains more ox léss of this' dust.  There
is also a portion of the beard of the wheat, a kind
of fibrous appendage, which is always ground up
with it; no process hithérto known has been able
to get rid of it ’ : ‘

. “By Mr. Benty’s process, as the exterior cuticle

is entirely removed previously to griiiding, the flour
is'necessarily perfectly clean, and free both from
dust and this fibrous down. "~ : :

"¢ Secondly, by the ordinary mode of grinding,
the result obtained is 76 per cent. of flour for human

use. . By the new process we find, after a series of

very careful experiments, ‘extending over several
months, that we obtain about 86 per cent. of the

‘whole berry available to make bread.

.% The money value of this increase of 10 per
cent. is subject to a deduction:of about one-half in
consideration of the lessened quantity of offal, the
value of which we may take at half of that of the
flour if vsed as human food. *The offal is used for
many purposes, which give it a value larger than
would ot first sight be conjectured, o

“In addition to this net increase of 5 per cent.
in value of flour available for human food, the
flour made by by this process, containing all the
nitrogenous or nutritious matter existing in the

" berry hitherto lost, yields'a large increase in the

number of loaves persack. From the trials which
we have ourselves made, we are satisfied that that

 increase may be safely stated at 20 Ibs. of bread

per sack of flour.” This, taking the common aver-

age yield of a sack of flour at 90 four-pound loaves

or 360 1lbs. of bread, amounts to an increase of
upwards of 5 per cent. on the bread (18 Ibs. would
be exactly 5 per cent.) '

““The aggregate gain in flour may, therefore,
be safely stated at 10 per cent. ‘ “

. *“ There i also another source of gain in a na-
tional point of view, in the increased nutritive value
of th,? whole mass of the flour made by this pro-
cess,
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Dr. Dauglish, whose. paper. descriptive of his
process of making aérated bread was read before
the Society of ‘Arts, in reference to the unbranning,
states as follows:— L : e v B

«The invention was brought under the ngtice of
the French Emperor, who caused some experiments
to be made in one of the French bakeries, to test
its value.. The experiments were Eerfectly,satls-
factory, so far as the making of .the exira:quan-
tity of fine flour. was concerned ;- but .when. the
flour was subjected to the ordinary process of

fermentation, and made into bread, much-to. the:

astonishment of the parties conducting the experi-
ments, and of the inventor himself, the bread was
brown instead of white, ]
course, has been, thatthe invention has never been
brought into practical operation.. . Bat about. four
years ago, & French chemist, M. Mége Mourids,

directed his attention- to-the subject of utilising

for the purpose of - white bread, the. nutritious
substances ordinarily thrown away with the brap,
and the results of his enquiries were communicated
in a memoir to the Academy of Sciences, on June
9, 1856, and have since been reported on by MM.
Dumas, Pelouze, Payen, Peligot, and Chevreal.

“These results explain most satisfactorily the
. cauge of failure of the flour prepared by the Amer-
. ioan method to make white bread.

< Before the publication of M. Mouriés’ resear-
ches, the nutritious substance attached to the bran
was considered by .chemists to be a portion of the.
gluten of the graio, .but it .now proves mot to
be gluten at all, but chiefly 8 new nitrogenous
body analogous to gluten, which the discoverer has
named ¢ cerealine,” with a portion of another well-
known nitrogenous body—* vegetable caseine.” .

¢ Among the properties of this body, cerealine,
M. Mourite gives the following:— o

It acts as o ferment .on starch, dextrine, glucose,
or grape sugar. It alters gluten extrsmely, and
gives to the altered matter & brown colour. Its
peculiar-action, when brought into contact, in the
process of fermentation, with the ordinary con-
stituents of fine white flour, is the true cause of
the dark-brown colour imparted to the bread made
#from flour in which the cerealine was retained.

7 “M. Mourids, having satisfied himself as to the
gproperties of cerenline, adopted a method by which
gits peculiar action was nieutralized, and then made
jjbread by the ordinary process of fermentation, in
fiwhich the whole of the bran contained in the in-

he result was a loaf. having merely an orange
xeolour, but none of that dark-brown.colour which
Salways results when the bran contained in the in-
dAfernal coat of the grain is used in bread made by
ithe ordinary method. -

& *In like maouer, by myk»process, in which thé

#place, bread made from wheaten meal, from which

Xy

Foly the coarse bran has. been separated, is so free

1

ghersuade people that it is made from wheaten meal
‘:{ all.»_ Ykemical News. PR A I

The consequence, -of-

¢TIt is soluble in water, and insoluble in alcohol,

Zternal cont of the grain was allowed to remain.

Pfermentative changes are never allowed -to take

gfrom the dark-brown colonr that it is difficult to-

| EAMPTULICON, |
So called from its flexible chiaracter, is designed

-gupersedeé the ordinary floor-cloth. Its chief recom-

mendations are great flexibility, softiiess, imper-
viousness to damp and dust, great warmth (owing
to its mnon-abstraction of cdloric- from the feet), -
noiselessness and extreme durability. Its natural
colour is not pleasing to the eye, but it capable of
being ornamented with any design, and with every
variety of colour, 8o as to-resemble encaustic tiles,
tessellated pavement, or the best styles of floor-
cloth. "It is composed of cork and indis rubber,
chiefly that obtained from thc East Indies; and the -

‘invention -is ‘claimed for a Mr. Fanshawe, who

made the first kamptulicon composition in the
square shot tower near Waterloo-bridge, where he
ground the cork in an old common coffea-mill, A
patent was, however, granted to Elijah Galloway
n 1843, '
Kamptulicon is manufactured in London by -
Gough and Boyce, 12, Bush-lane, Cannon-Street ;
Trestrail and Co., 20, Walbrooke; and Taylor,
Harry, and Co., Huggin-lane, Cheapside: - _
The buildings for the manufacture. of kamptu-
licon ordinarily consist of one large room, with

| several: ante-rooms- attached . for the - purpose of

measuring and cutting,. -blocking or painting, dry- -

ing and storing, : . _ '
The first thing that arrests a visitor’s attention

is an immense quantity of cork shavings, the re-’

_fuse of cork-cutting establishments. Kamptulicon
‘has given a value to this refuse, which it did not -

vosess when it was only employed for the purpose

" of stufling fendoffs, &o. The cork is firat thoroughly

cleansed from dirt'and other foreign substances,

It is then placed in & machine, which euts it up
into very small chips-; these are then subwitted to
‘the grinding action of two large millstones, worked
in the ordinary manner, until the chips are com-
pletely pulverized and reduced to what may be
called an extremely fine cork dust. The only
other substance entering into the composition of
kamptulicon is india-rubber ; a quantity of this
is placed in a hollow cylinder, in which an axle
armed with strong teeth is made to revolve
rapidly, the eylinder being heated by the ad-
mission of stenm into & surrounding..box or.
chamber. The machine itself is very. properly
termed g masticator, and in a short time reduces.

“the rubber to a kind of resinous pulp, having the

consistency of baker’s dough.. When sufficiently
masticated the mass is removed from the masticator

and placed upon a table, at one end of which isa

pair of powerful rollers, The mass is sprinkled
with the cork dust and passed between these rollers
which are likewise heated by the admission .of
steani. Each time it passés through the rollers an
additional quantity of cork dust is applied until
the mass of india-rubber is completely. permeated
with'it, and becomes an amalgam of rubber and
cork dust; this we may term the-kneading process
for the whole manufacture. is .only a repetition .
on a large scale, and by means of powerful
machinery, of what is done by. the pastry-cook .

_with other materials in. the manufacture of puff-

pastry. When a sufficient quantity of cork is in-
corporated with the rubber (and this is the delicate
point in the manufacture) the mass is subjected to
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what may be termed the laminating process. For
this purpose it is taken to anotker table, which is
of the length and width which the piece of kamp-
tulicon is required to assume. It is then passed
through a pair of rollers (likewise heated by steam)
of the exact width intended for the piece; the
space betweon these rollers is regulated by a sorew,
which is of such power as that it is possible by its
action to bring to a standstill a high-pressure
steam-engive of 45 horse power. Through these
rollers the mass is passed again and again, rolled
out into a thin layer, then folded over and rolled
again, until the cork aud rubber are completely
amalgamated, and o vost number of thin layers
have been formed. all bound inseﬁa.rablf together
by the nature of the materials themselves. The
proper length of the required thickness being se-
cured, it is taken to an adjoining apartment and
laid with others upon a long bench or table, where
it remainsseveral days or weeks to become season-
ed. If intended to receive a design, it is next re-
moved into the painter’s rooms, where, by means
of blocks, it is painted according to the style in-
tended, the paint is allowed to dry and harden,
and the kamptulicon is then ready for service.

In addition to those already named, kamptuli-
con certaintly possesses some very marked advan-
tages over the ordinary floor-cloth. It can be join-
ed together so neatly as to defy detection except
upon the minutest investigation, so that although
it is not found advantageous to make it in-pieces
exceeding 35 or 40 feet in length, and 4 or 5 feet
in width, the largest area could be covered with it,
and present the appearence of one single piece.
This is done in the following manner :—The two
edges are brought together with great exactuess;
they are then moistened with a small quantity of
india-rubber solution ; the under surface of each
length at the proposed joint is slightly coated with
the same solution, and a narrow strip of cotton,
linen, or fine canvas being placed along the pro-
posed seam, the edges are brought closely together,
In a very short space of time the appearence and
strength of one piece is secured. Width after
width might thus be added ad infinttum.

Another advantage of the kamptulicon, being so
easly joined, is that a border of any design may be
attached, no matter how small or numerous the
racesses of the room or hall in which it is proposed
to lay it down. This is done by the manufacture of
narrow strips for borders, which are stamped with
the required design and colors, and joined, as
already stated, to the centre piece, It would be
impractible to do this in the case of ordinary floor-
cloth, as the exact form of the area to be covered
would be first required, and then the cloth to be
painted with the required border before the pattern
for the centre was imparted to it. With this
border kamptulicon presents & very pretty and
unique appearance, and is well adapted for bath-
rooms, halls, small rooms, or offices. For bath-
rooms we consider it the ne plus ulira of anything
yet produced. Ordinary floor-cloth is objection-
able, as although it is impervious to water so long
a8 the peinted surface remains intaet, it invariably
strikes cold to the feet, which is both unpleasant
and dangerous. Woollen carpets, again, become
saturated and thue keep the atmosphere of the
room damp, and themselves soon decay by being

- of heat, water, and air.

constantly moist, Owing to its warmth and
extreme durability (we have seen some that after
fourteen years’ hard use bore scarcely any signs
of being worn) it is admirably suited for nurseries;
the ordinary floor-cloth is too cold, and carpeting
is costly and dusty for rooms occupied by a family
of young children. For public and private offices,
agsembly rooms, churches, and chapels, where both
warmth and quiet are indispensable, kamptulicon
is an excellent, and in the long run, a cheap ma-
terial. And we can only hope that the rising price
of india-rubber will not stop the production of this
useful article. .

We wore informed of a (to us) novel application
of kamptulicon in the Royal stables at Windsor,
and other places. By planking or paving.the
stable with it, the stable is not only kept warm,
dry and clean, but the usual straw bedding can
be dispensed with, and by using it for partitions
between the stalls, horses are less liable to injure
themselves by kicking against it, and inasmuch as
the noise occasioned by kicking against the wooden
partition is often the cause of & horse becoming a
confirmed kicker, the usge of kamptulicon, which
is noiseless, will tend to prevent this evil, and hag
Jb:reen known to cure horses of the habit.—Building

e10s.

o

ON THE FORMATION OF AMMONIA BY M.
SCH®ENBEIN.

It results from the experiments, of M. Scheenbein
that, whenever pure water, or an alkaline solution,
is evaporated, nitrite of ammonia is formed. After
prolonged contact with the air, the nitrites or ni-
trates are visible on the surface of all bodies which
have been damped-and dried in the air. The
author has remarked the presence of nitrite of
potash on the surface of glass, especially of roughed
glass, which, by reason of its texture, retains more
water, and dries more slowly.

Though unable to give a practical solution to this
theoretical question, the author is of opinion that
the formation of nitrite of ammonia can be explained
only by the direct combination of atmospheric
nitrogen with water:

4N 8H20=N203-+(NHs)z.
He reserves the question, whether evaporation in
the midst of pure nitrogen gives the same results,
and whether it is necessary to effect the combination.
However, he has remarked, that in water left for
several weeks in contact with the air, in closed
vessels, the salt is not formed. .

Nitrite of ammonia being, as we haye seen,
formed by the concurrence of water, air, and heat,
it was probable that this product would be found
in all products of combustion.

We have seen that nitrite of ammouia is formed
in many cases, of combustion ; and it is probable
that the same compound is formed in all cases,

M. Scheenbein ascribes the formation of this salt,
not to the combustion itself, but to the concurrenee
He observes, that these
results are of great importance to the theory of
nitrification.

Chemists admit that nitric acid is formed by the
oxidation of ammoniacal salts proceeding from
nitrogenised matters, and that atmospheric nitrogen
has nothing to do with it. While recognising all
the importance of this remark, the author is of
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opinion that evaporation is the chief agent in nitri-

fication. . .
Everywhere water is to be focund evaporating,

especially on the ground ; nitrite of ammonia ought

alkaline bases, alkaline nitrites are formeed, which
oxidise in the air, and are transformed into nitra-
tes. .

In?our rainy countries, nitrites are carried away
by the water, and, consequently,donot aceumul.nte H
put it is otherwise in hot countries, and especially
in certain parts of the West Indies, where the dry
seagon is of several months’ duration, and where
there are to be found vast plains of alkaline earth.

The presence of nitrogenised matters is not a

potash is formed in Bengal, in places where no
nitrogenised matters exist capable of furnishing
ammonia.

According to the author, attempts should be made |
to produce saltpetres artifically, aided by the data’

eontained in this memoir.

The presence of ammoniacal salts in volcanic |

.vapours, recently confirmed by M. Charles Deville’s
researches, should be aseribed, 8ays the suthor, to
evaporation only, for it is impossible to admit the
presence of nitrogenised matters in voleanoes.

Hydrochlorate of ammonia is formed by contact |

with hydrochloric acid and nitrite of ammonia.

Disengagements of hydrochloric acid have likewise |

been observed by M. Deville,

The. formation.of nitrite of ammonia is of great
importance also in vegetable chemistry, Chemists
have proved that plaints cannot assimilate free
nitrogen. To render assimilation possible, the
nitrogen must exist in certain combinations ; am-
monia and nitrates are supposed to contain nitrogen
in a suitable form, Ifsuch be the case, nitrite of
ammonia, produced by evaporation, contains nitro-
gen in an assimilable state. Each plant, itself a
cause of evaporation, furnishes the portion of
sssimilable nitrogen necessary to it, whilst the salt
is formed, in like manmer, in earth moistened by
rain.

Saliva contains nitrite of ammonia. With addi-
tion of sulphuric acid, it colours starched iodide
blue. Treated with potash, it throws off white
vapours, by contact with hydrochloric vapours, and
browns turmeric. These reactions, however, some-
times fail ; but that may be caused by the presence
in the saliva of sulphocyanide of potassium, which
decolorises blue starched iodide. The colour ap-
pears only when the nitrite is in excess.

This process is inadmissible for the detection of
nitrite in urine, because this liquid has also the
R}operty of decolorising blue starched iodide, as

. Pettenkofer’s experiments prove.

_The pituitary secretions show the reaction of the
nitrites ; but it varies in different persons, and is
not always constant in the same individual. The
presence of nitrite of ammonia in these liquids has
not been previously observed.— Verkandlungen der
ﬁtguzforsckenden Gessellschaft in Basel. 1862, p.

—

1 The author has observed that the ¢ pure” potash of the labora-
tory almostalways contains nitrite, proceeding from the evaporation
of alkaline solutions, as can be proved by dissolviog it in water,
and adding pure sulphuric acid and tho starched fodised reagent..
1t is the snme with sulphuric ncid, and generally with water, dis-

tillod or not.

Stutistical, €.

THE ALKALI TRADE OF GREAT BRITAIN.
also to be found everywhere; and by contact with | .

The quantity of raw material consumed, the

| amount of capital employed in the manufacture ;
 the number of hands engeged, and the value of
- the comxmercial produet, chiefly consisting of car-
bonate and caustic soda, are truly enormous ; and

serve to impress our non-manufacturing people
with the vast importance of encouraging home

- productions of this kind, so great is their influence
condition sine qua non of nitrification ; nitrate of |

upon other branches of industry.

. Statistics of the Alka}ls (;l;zmde of Great Britaing
L]

Annual value of Snished products ... £2,500,000

| Weight of dry Products eevee .. eeeee en. 280,000 tons

Raw Materials consumed per annum.

TFons.
L B0 cierroie somres sorrevonn semsossnssns msesssssenrees 254,600
| CO0BIS veeriereveer svrrseecs sensorcrersonns seves semess 961,000
Limestone and ChalK....ccoeersees srveoes o seenes 280,500
| Pyrites... ... seversstsesere srvereses svvassrms sovenenes 204,000
Nitrate of S0da .ceeever vorors one veoeer cevsrs snome 8,300
MODGANORE wervrerseressoresrme sosossess ssorssaeesss - 88,000
Timber for €aska. weeveee sovrre svorcosee sorereans 88,000

ToOtAl vesrerrercerses sovracoe: socers soceeeses 1,834,600
Capital employed in the Manufacture.
T0 Land seveieveinneiomms sorens cornnaon son sennen oos £285,000

In Plant, Buildings, &6..... e weeseese someneoee 950,000
Working Capital.c.ccoveerees coreneee sonneeeceins 826,000
Total Capital ...ce verver srrererss voeeen £2,010,000

Annual Cost of Materials for Repairs.
Stones, bricks, slates, iron, lead, timber, &c.£185,600
Labor, not including Labor in transit.

Yo. of Annual
lrl\acimds. Souls. An‘ktr):gn; 'of
£

Directly employed............ | 10,600, 63,000] 549,500

Ewmployed in getting coals...| 8,100}15,500; 112,840

L making salt ... 420( 2,100{ 16,380

Getting & break’g limestone. 660] 3,300; 25,740

Getting pyrites .............. [ 4,080]20,150| 157,150

Felling & sawing timber for ’

CRSKS sroves s veronsee soenes oon 830| 1,666{ 10,140
Total labor employed in the
manufacture, and in the
preparation of raw mate-

rials used in it w.eeeeeees .. | 19,140] 95,700 871,760

Manufactures depending upon the Products of the
Alkali Trade,

Soap. Woollen.

Glass, Color making.

Paper. ANl chemical manufac-
Cotton, all. tures of any magni-
Lipen. i tude.



% mineral; an
-ces’ of the Umted States:

'ortn.u-mN, AREA, AGRICU’LTURAL‘ rnomrc'rrous, &o.
"+ 96,975,575 .
437,996 .

" Oat erop ..

~ Tobaceo

1 Numbeér of horses

_Value of live stock.
- Value of lands 1mproved csesees voses
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STATISTICS OF: UNITED STATES

T eilsio

. ;Poxmlation aml Agrlcultural and Mtneral Pro-

. »ducts of the United States, -
The following is a tabular statement which was

;:.:,Cash viltie of t‘armmg.n;plements :

and machmery ...... Lesasssssisense

Valae of lands ummproved sesasese
Wheat crop ...ccevervseceeees. . bushels
Rye crop........
Iadian corn....

RICO vecrrrorsrrsnsnernsnes sorese pounds
Ginned cotton ...bales, 400 pounds
Wool iecrieieencnireenniesreepounds
Peas and beans «~.bushels
Irish potatoes.. N

Sweet potatoes .

Barley ccoevieiieeneicreiee sirernciiians
BUCKWRERE...overesrersocrsrerrerserrss
Value of orchard products “dollars
Wine ...ccoorervecnnnanns cereesergallons
Productions of market gardens..dol.
Buatter voioveeee seeeeres vevessssespounds
Cheess v.oiiviiarsnnnrese cosrecsarisunsase
511 ORI 13 -1
Clover 56ed..ooeer. eeseesscessbushels
Grass seed ".ovvvees voie o ceerasrasenenas
Hemp, dew rotted .......iveure...toN8
Hemp, water rotted.......cuus coenees .
Hemp, other prepared ......
Hops ...... sereerersensasasinnenes pounds
FIax oivveriscrnisrenieruneicescecsresans
SIll COCOONS vvrvsvosresssrimsons cevoree
‘Maple sugar .....
Cane sugar.. hhds., “ 1 000 pounds
* Cane MOINBES........ ..........ga.llons

Sorghum molasses ,
Maple molasses....... .
Beeswax and honey ..........

the year ending June 1st, 1860...
Value woollen goods produced vreees
Leather produced ...ouve sevvsesiverees
Boote and shoes manufactured in

the year ending June lst, 1860...
Value of animals slaughtered.......
Number of asses and mules.........
Number of 8heep ..everrieereeeeserssrs

nd- personal '
_ :'dollars 16,159,616,068

", appended to a:vecent circular from the Commis-
;. sioner of Asmculture, on the présent agricultural,
manufaeturmg condmon and resour-

1, 900 000 000
6 650 872 507

247,627,496
1,107,490,216
"163,261.383
- 246,508,244
171,183,381
20,976,286
830,451,707
179,554,688
187,140,173
429390771
5,198,077
60,511,342
15,188,013
110,571,201
41,606,302
15,635,119
17,664,914
19,759,361
1,860,003
15,541,027
460,500,854
105,875,135
19,129,128
’989.010
900,386
83.247
3,943
17,800
11.040,012
3,783,079
6,562
38,863,884
302,205
16,337,080
7,235,025
1,944,594

p 26,386,855
Value home-made manufactures.ds.
Value of cotton® goods produced in

24,358,222

115,137,926
68.865.963
63,090,751

89,549,900
212,871,653
7,300,972
1,296,339
24,823,556

‘| 'Number of neat cattle wiiieecnsionnes . - 28,987,347
Number of swine ...eeeeee veeroessens 36,022,275
Agrioultural implements produced =
in the United States w...eeeiciiae 17,802,514
Value of sewing machines...dollars . 5,605,345 -
Number-of patents issued forim. - -

provements and inventions ‘in- :
agriculture in 1851 ...cevcreeeeees . 621
Newspapers and ‘periodicals, 1860. - 4,051
Value of steam engmes and ma- L
chmery cesrsesenesnrsessnnnvessdollars 47,118,550
MINERAL PRODUCTS, 0.
'] ‘Go]d from Oaleorma in'the'year. .=
1859 vvvreererrinnnen sevesnessadollars 47,744,472
Silver coined at mmt..._......, ..... s 610,011
Quicksilver ........ ............,;.ﬂ’tlisks_ 45,023
chksﬂver, value of...,......dollars 2,000,000
Copper..... ceee ...tons 14,432
Copper, value ot _dollars 3,316,516
"PIgiron weeervecernce sooes ceeoveeenstOD8 884,474
Png iron, value of..............dollars " 19,487,790
Zinc... serecensesteies ..tons 11,800
Zine, value of...... ......... ...do‘llars 72,600
Lead, value of .. eetrenase sevsaves | ..977,281
NHCKE] 2utieresensossreronesonans .eotons’ 2,348
Nickel, value of .. ..dollars 27,176
Coal, anthraclte crsneeessssieseess HONS 9,389,330
Coal bituminous .vveeeeieeerersesvores 5,775,077
Coa.l value of.. eevessseccdollars 19,365,765
Area. of coal in U S .....sq miles 200,000
Coal oil ...... vevevoss ..barrels 1,092,450
Coal oil, value OFrveesireene .dollars 1,092,450
Coal 011 daily flow from wells in
Pennsylvamn.....; ......... ..barrels 5,717
Salt, value of ma,nufactured in the i
S., 1860 .ueuceiiarsannnanidollars 2,265,302
FISCAL RESOURCES, NATIONAL DEBT, &C.
Agoregate value of imports in the
year 1860........... cessnsesidollars 334,350,458
Aggregate value of exports ......... © 248,505,454
Value of imports under recip’y t’y 20,019,427
Tonnage of the Umted States..tons 5,539,813
Tonnage, value of «eeeeeneee ..dollurs 221,592,092
Indirect trade......ccoeveeieveerceennes 34,224,444
Fisheries, the product.s of 1860 12,924,092
Excess of specie and bullion i im- !
ports over exports .......... ceesneas 16,548,531
Revenue from customs and public '
Jands coveenencninnies ceerestessrresnes 40,452,784
Total of -the national debt Decem- C
ber 1st, 1861 .. ceresavsrsas 267,540,035
Estimated quantlty ‘of ¢oin in the
U, Sieeenens eresenen 275,000,000 to 300,000,000
Number of banks c..ucerveerencees coene 1,642
Bank capital......... ..dollars 421, 890 1095
Circulation of DAnks .....oevesesssres 207 102, 477
Spirituouns liquors, distilled. gallons 88,002, 1983
Spirituous liquors, value of..dollara 24 253, 176
alt liquors, brewed.........barrels 939,545
Malt liquors, value of........dollars 18 001, 135
RAILROADS, &C.
A gre ate length of rallroads in
g g ......... g ..... ceersssscssesmiles 31,1961 -
(‘ost of CODSLIICHION »osereses.dollars 1,166,422,729
City passenger railroads... ...mlles 402
Cost of construction ..........dollars 14,862,840
Length of internal navigation.miles 30,000
Length of lines of telegraph vu..oeee 40,000
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By act of Congress of July1,1862, .~

‘For thé construction of a railroad,

- of alumina, to the benzoic acid, the sulphate of

a charter was granted o the At-: ~ _
" fic'and Paciﬁc'%ailrpad Co., with".  ~ © .~ ol
'a capital of ie.cocersesessrsndollars 100,000,000 (

with. branches, from the Mis- "
sissippi River to the Pacific
OCRAN .1veesinmnaniassorse seqosstDilOS
In 2id of this colossal enterpri
Congress hidg made d'very libe:
donaticn by grants .o bl

g 05, the

The bumber of. pripcipal’ ‘bi;]'l'ege‘s;

sional schools in the, United States, including thep- |
logical, law, and medical, in 1860, wag 233. By
an act of Congress of July 2, 1862, about'10,000,000°

acrés of public lands were' appropriatéd for thie:
support of ‘colleges’ and schools for' the ‘benefit of "
agriculture and thé mechanic arts in the several
States and Territories of the Union. " Five millions-
of persons received instruction in the edueational
institutions of the United States in the year ending
June, 1860. The system of common school educa-
tSion has been adopted in nearly all of the free
tates, : S

Wascellaneons,

On the Artificial Fog'mati&n of Populine, and on o
New Class of Organic Compounds. * :

The intereating substance, populine, was extract-
ed in 1830, by Braconnot, from the mother-liguors
which had deposited salicine, when the.latter was.
obtained from the leaves of the poplar tree, populus
tremula, In 1852 Piria showed that in o variety of
circumstances  populine split up-into hevzoic acid
and salicine. Dr. Phipson shows that salicine and
benzoic acid combine, equivalent for equivalent, to

form’ populine,— ‘
C14Hp044-C26H18014=(Ca0H22016-}-2H0)
* Benzoio acid. Saliciue. Crystallised populine,

Thisoccurs when the two substances are dissolved
toFether in alcobol, and the solution made to crys-
tallise ; the properties of the artificial compound
being precisely identical with those of the natural
product. Its peculiar taste—acrid and sweet at
the same time, reminding us of the taste of liquorice
—is characteristic. With sulphuric acid. it takes
a red colour, and with bichromate of potash and
sulphuric acid it gives, on heating, salicylous acid.
In this combination salicine has lost its bitter taste,
which renders it probable that populiae is a com- -
pound of benzoic acid, sugar, and saligenine; for,
when boiled with dilute sulpburic acid, it breaks
up into benzoic acid, sugar, and saliretine, (sali-
geaine minus aqua), The molecule of populine s,
therefore, a very complex one; and these kinds of
componnds may perhaps be compared to the com-
binations of two or more salts in mineral chemistry,
—for instance, to alum, if we compare the sulphate

By Dr. T. L. Phipson, F. C. 8, &c.

1 of water to the"suga

: hithie. e 7
: | produce 20,000.gallgus. Ry is

J|-resefve the-Fight of refinitg -either-in Canada or
L:England; and,: i e ;
hlavery means to: render: their: enterprise . profitable
.and as: the:directors.-are:all -well-known men of

Potash to the saligen: d'the twenity-four ounces

.. The author"goe
gimilar compound
Huiller

1

.....

readly be judged of
‘pnabled to secure
ton, the market
».141.. The wells
re. guaranteed to
pér day::+ As the promoters

ot -of:availing themselves of

businéss, there seems. good ground for the opinion
that the. undertaking will .prove remunerative to
the shareholders. RREE N

Growth of Coralss

Darwin, on the authority of Lieut. Willstead, R.

1 N., cites the case of a ship:stationed in the Persian

Gulf, the bottom of which became encrusted with
o layer of coral 2ft thick in '20 months. He like-
wise notices some experiments made by Dr. Allan
on the coast of Madagascar, from which it was

{1 ascertained that portions of coral weighing 10lb.

inereased 4it. in height and several feet in length
during the short space of 6 or 7 months.

: Effcets of Iron Plating,

. A communication from Toulon, in the Messager
du Midi says:—* The laying up of the frigate, *“ La
Gloire,” in the Castignéau dock has disclosed three
unezpected phenomena ; first, that the contact of
the copper lining and the submeérged iron plates
had established a galvanic current, which produced
the effect of a voltaic pile, and was completely de-
teriorating the armour of the frigate in the parts

"below the water line ; secoudly, that a species of

shell fish, hitherto unknown, was afterwards dis-
covered amoung the willions of moluscee by which
the hull was covered, apparently produced under
the influence of the same galvanic current; and,
lastly, in the hold of the vessel 22,000 litres of wina
were found to be transformed into vinegar, it is not
known by what influencs.” -

New Explosive Powdere )

Captain Harvey, R. N, writes to the Mechanics’
Magazine, that MS:'. John Horsely, F.C.S., analyst -
for tho county of Gloucester, discovered, some yenrs
since that if chlorate of potassa and nut gall, each
reduced to a very finé powder; be well compounded,
in proportion of three to one, by weight, the pro-
duet will be violently ezplosive,

Some experiments recently made upon a small
.8cale, appeared to shew that powder composed of
chlorate of potassa aud nut gall is 2% more violent
than the best gunpowder, in small charges;
perhaps more so in larger charges.
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Horsley’s powder explodes at ahout 450 deg.
temperature ; it can be exploded by excessive friction
or by the action of sulphuric acid. L.

Horsley’s powder can be manipulated, it is said,
with much greater ease and safety than common
gunpowder, and can be stored as common gun-

owder. Aund moreover, if the two ingredients be
stored together, unmized, no explosion would ensue
if the magazine were fired, although the chlorate
of potash would of course give off an abundance
of oxygen, which would make the conflagration
very violent and brilliant at the spot.

A Telescopic Ladder.

The Hereford Times says that a very ingenious
and admirable invention, called the telescopic
1adder, has just been patented b{ the inventor, Mr.
G. H. Morgan, surveyor and builder, New Market-
Street, in that city, This ladder, which might be
made to a great length, shuts up like a telescope,
the uppermost floor, so to speak, shutting up in the
next and 8o on to the bottom; in like manauer, the
first floor is casily projected, and may be turned
against a wall at any angle: then follows the
second, third, fourth, &c. The whole series shuts
up into a small compass. L

Mcans to Prevent the Rotting of Woodse

In order to prevent wooden posts and piles from
rotting while 1n the ground, the following receipt
has been sent to the Societé d’Encouragement,
Paris. A certain paint is used which bas the
hardness of stone, which resiste damp, and is very
cheap. It has been in use for the last five years—
50 parts ofresin, 40 parts of finely-powdered chalk,
about 300 parts of fine hard sand, 4 parts of linseed
oil, 1 part of red oxide of lead, and one part of
sulphburic, are mixed together. The resin, chalk,
sand, and lingeed oil are heated together in an
iron boiler; the red lead and the sulphuric acid
are then added. They are carefully mixed, and
the composition is applied while bot. If it be not
found sufficiently fluid, it may be made thinner by
adding some linseed oil. This paint, when cold
and dry, forms a varnish the hardness of stone.—
This varnish may be useful in other ways than by
being applied to prevent the rotting of woods. Coal
tar serves that purpose admirably. So also would
crude petroleum if introduced into the pores of the
wood, by proper and well known appliances.
Charring the posts or piles is an excellent artifice.

The Atlantic Telegraph,

Periodically, and as if by necessity, the great
question of uniting Europe and America by tele-

aph, surges up and demands a practical solution.
Eng_it is guite natural that it should do so. No
. scientific industry of modern times has been more
economically successful than the electric telegraph.,
There are now at work in the United States of
America, 40,000 miles of telegraph, extending from
San Francisco, on the Pacific, to Newfoundland,
on the verge of the Atlantic Ocean-—where it is
again proposed to land a cable which shall haveits
other end at Valentia Bay. There are upwards of
150,000 miles of working telegraph in Eurppe. A
telegraph spanning the Atlantioc would unite the
the electric wires of America with those of Europe
—a8 those in Europe are now united with many in

[

Asia and Africa. Establish a telegraphic link
between Newfoundland and Ireland, and instantly
means would be taken to connect our West Indian
Colonies and those of other countries with the
mainlands of North and South America—thug
bringing the whole industrial system of the two
Americas into connection with' that of nearly all
the rest of the world. This question of an Atlan.
tic telegraph is not merely economically and mor.
ally interesting to England and the United States,
but it involves "world-wide results. It wounld not
only be the greatest triumph of science, but it
would be the means of bestowing a rich inheritance
of blessings on mankind. Itisa benefit which the
statésman, the capitalist, the economical reformer,
the philanthropist, and philosopher, may heartily
join hand-in-hand to promote.

It is almost certain that the Atlantic cable failed
from controllable causes. It was manufactured
and laid down with undue haste. .

Out of the total number of 51 different submar.
ine telegraph enterprises, which are all that have
been entered upon, 44—comprising 5,133 miles of
cable, and 8,906 miles of conducting wire—are at
the present moment in perfect working order
Thirty of these 44 successful cables were laid by
Glass, Elliot and Co.—Mec. Mag.

Aluminume.

Aluminum is now being manufactured on a
large scale by Messrs. Bell Brothers (the only
licensees in England for Deville’s patent). This
metal was first discovered by Sir H. Davy, Wahler
obtained it in June, 1827, and of a specific gravity
of 2:5 (the same as glass), In 1854, Devil?e pub-

lished the properties of aluminjum. His process

for manufacturing it, which is the same method as
Messrs. Bell use, is as follows. Having obtained
the chloride, Deville introduces into a wide glass
or porcelain tube, 200 or 300 grammes of this salt
between two plugs of ashestos, and allows a current
of hydrogen to pass from the generator through s
dessicating bottle containing sulphuric acid and
tubes containing chloride of calcium, and finally
th rough the tube containing the chloride, at the
same time applying a gentle heat to the chloride,

to_drive off any free hydro-chloric acid which

might be formed by the action of the aironit. He
now introduces at the other extremity of the tube
a porcelain boat, containing sodium, and when the
sodium is fused the chloride of aluminum is heated,
until its vapour comes in contact with the fused
sodium. A powerful reaction ensues, considerable
heat is evolved, and by continuing to pass the
vapour of the chloride over the sodium, until the
laster is all consumed, a mass is obtained in the
boat of the double chloride of aluminum and sodium
in which flobu]es of the newly reduced metal aro
suspended. It is allowed to oool in tha hydrogen,
and then the mass is treated with water, in which
the double chloride is soluble, the aluminum
being unacted on. Bell(Brothers)exhibit this metal
in the exhibition, and which shows the value of it
for ornamental purposes, by the diffioult castings
exhibited, which run in one piece. Among the
different things shown, is a balance, sextant, and
other philosophicalinstruments, Aluminium forms,
with copper, a very beautiful alloy named aluminium
bronze. In colour and polish this substance re:



JOURNAE OF THE BOARD OF ARTS AND MANUFACTURES FOR U. C. 3

B gembles the finest gold, and at the same time is
¥ not only capable of being cast in moulds but 2lso
§ forged under the hammer like the softest iron,
¥ which metal in strength it-far surpasses. Reid
$ and Sons, gold and silve,rsml.ths, in Newcqsple,
1 also manufacture articles of this metal. Avmlu}g
§ themselves of the brightness and cheapness, Reid
8 and Sons have taken out a patent for manufacturing
# watch cases of this metal. These cases can not be
R distinguished from gold, and are as cheap as silver.
& From the above, when it is remembered that alum-
# jpium is incorrodible, and never blackens even in
B the most impure atmosphere, there appears every
B reason tohope that before long it will find extensive
d employment in the manufacture of our country.—
3 Ariizan.

Diamonds used for Boring into Hard Rocke

An instrament is now being employed in France, .

made out of a tube furnished with a cireular cutter
of rough diamonds. It is caused to revolve, and
as it enters into the stone.the cutier scoops out™a
cylinder which is afterwards ensily taken out of the
tube. Holes in hard granite for blasting purposes,
47 millimetres in diameter, and from 110 metres
to 1:20 metres deep, are thereby bored in one hour.
This wonld require two days work in the ordinary
wey. The diamonds, when examined through a
magnifying glass, do not seem at all injured.—
Cosmos.

They do as their Father did.
The most ignorant labourer knows that the rain-
i drops, falling on his dung-heap bring with them
] silver pieces. He kuows that the refuse, sweltoring
in the ditches of his village, and poisoning the air,
{ would frucitify his corn fields. He nevertheless
! stands by with indifference, like his father before
him, and, for the same reason, because things were
the same in the good old time. In the same way
(continues Liebig), the municipalities of large

cities spend annually immense sums on their

gewerage, They put the means of reproducing the
bread of millions beyond the reach of the farmer.
The farmers lock on this with indifference. They
however think it a praiseworthy undertaking to
fetch the same elements from America, several
thousands of miles away. ~

Worth Knowing. .

One pound of green co?peras costing seven cents,
dissolved in one quart of water, and poured down
& privy, will effectually concentrate and destroy
the foulest smells. For water closets on board ships
and steamboats, about hotels and other public
places, there is nothing so nice to clense places,
a8 gimple green copperas dissolved under the bed,
1t anything that will hold water, and thus render
3 hospital or other place for the sick free from un-
pleasant smells. For butcher stalls, fish markets.
slaughter_ houses, sinks and wherever there are of-
fonsive, prutrid geses, dissolvecopperas and sprinkle
It about, and in” a few days the smell will pass
away. If a cat, rat, or mouse dies about the house
and sends forth an offensive gas, place some dis-
solved copperas in an open vessel near the place
Where the nuisance is, and it will goon purify the
atmosphere,

. Manufacture of Saltpetres
Saltpetre is obtained in' the Mammoth Cave,
Kentucky, and considerable qrantities were obtain-

- ed from this source during the war of 1812. Itis

derived chiefly from the excrements of bats, &c.
Most 21l the saltpetre which is employed for the
manufactare of our gunpowder comes from India.
It is not known whether any saltpetre is now ob-
tained from natural sources in the Southern States.
If the Secessionists were deprived of this substance
entirely, they could not carry on o war. The ni-
trate of soda is very abundant in many parts of
the world, and were it not so deliguescent, 1t would
answer just as well for making gunpowder as ni-
trate of potash. The formation of natural salt-
petre is a very slow process, requiring about two..
years to complete. During the French Revolution
2000 tons were made in one year in Paris; and
were foreign supplies cut off, twice the guantity
could be made in the same space of time in the.
city of New York with its present number of in-
habitants. In Sweden each peasant who owns a
bouse is bound by law to make a certain quantity
of saltpetre every year for the use of the State. In
Spain, Egypt, Persia, and especially in India, vast
quantities of this salt are made annnally ; and it is
not only a souree of great profit but of warlike
power to Great Britain.—Scientific American.

Maguified Photographse

The Times, referring to the closing Soirée of
the British Association at Cambridge, says that
M. Claudet exhibited, by the aid of the oxyhydro-
gen light, the enlarged images of the solar camera
thrown on to a screen. A number of cartes de
vistle were enlarged, showing the great perfection
of proportion and the natural expression which
may be imparted to portraits when they are taken
in a very short sitting. In order to show the
working of the solar camera, it was placed in a
room adjoining the great hall. M. Claudet exhi-
bited in this manner pictures of persons enlarged to
the size of nature, and some considerably larger,
from small carfes de visite. The effect was very
striking and beautiful. He ‘also exhibited some
photographs, taken by the Comte de Moutizon, of
all the most curious animals of the Zoological Gar-
dens, and some views of Java, taken by Messrs.
Negretti and Zambra, with instantaneous views of
Paris by Ferrier, showing the Boulevards full of
carriages and people, as they are in the middle of
the day. One of the principal objects of M. Clau-
det was to explain how it is possible to trace or
draw with pencil on canvas those enlarged portraits
when they are to be painted, and for this purpose
how it is even more advantageous to apply the
colours, not on a surface containing the chemical
substances of photographic pictures, but on the
usual medium employed by artists without the
black shadows forming the delineation of photo-

graphs.

Purity of Frozen Water,

M. Robinet has made a variety of experiments
to ascertain how far water is freed from saline
impurities by congelation ; and his results go to
show that the small amount of lime and magnesian
salts in potable waters is forced out in the act of
freezing as completely as the more soluble salts
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present in sea-water. Frozen water, he says, isso
far purified that it may, in most cases, he used for
chemical purposes in place of distilled water. In
reference to tgis, M. Martens adds, that-in his
photographic excursions among the Alps he found
that he could salways use -the ‘witer from'- the
glaciers instead of distilled” water, but that dis-
golved suow did not answer, - - :

Dr. Riidorff has also made- experimenté on the

freezing of saline solutions (Bericht. d. Akad. der
Wissensch. zu Berlin, 1862, s. 163). He employed
the platino-cyanide of magnesinm, the solution of
which is colourleéss; but he found that when the
golution was frozen so far that the water left was
not enough to hold the salt dissolved, crystals of
the well known bedutiful appearance were formed.
Other curious results were:obgserved with a saper-
gaturated solution of sulphate-of soda. When such
a solation was cooled- below the ‘freezing point

and the formation ofice preyemted, it was found '

that a piece of ice dropped in determined the for-
mation of ice, while a orystal of the salt caused the
formation of crystals of the salt. A very small
piece of the salt dropped in with ice -caused the
separation of the whole:of the salt. ‘He noticed,
too, that the lowering of the ternpérature produced
an alteration' in the constitution of the solution.
Tor instance, when a solution of the blue salt, Cu
C14-12H0, was frozen, theunfrozen water contained
the green salt, CuCl4-4HO. " Other curious results
will be found in the paper referred to.

Exports of Lumber from Quebec,

1860. 1861, 1862.
Oak, feet ... 2,485,400 ... 1,725,160 ... 1,463,680
Eln ......... 1,021,560 ... 1,269,320 ... 1,099,200
88440 ... 96,560 ... 99,840
Birch ........ 462160 ... 955320 ... 165480
Tamarac.... 58,240 ... 50,240 ... 57,120

White pine, A
8q & waney18,252,600 ...19,447,920 ...15,403,080
Red pine ... 2,502,880 ... 2,855,240 ... 2,491,020

The export of -the leading items for the last year
falls slightly below the average shipments of the
five years from 1853 to 1857. - The stock at present
in Quebec largely exceeds that of any previous
seagon—that of white pine being 19,000,000 feet,
against 14,000,000 feet -last year, and against
10,000,000 fect, the average amount-for the five
years named. - - ' S '

Apparatus for Estimiating the Velocity of Cannon
- - Balis. S

The apparatus consists of & frame, across which

thin copper wires are stretched horizontally in .
parallel lines, ‘and of ‘a2 ‘pendulum of ‘which the

vibration is: measured. ' The framé is placed a few
paces in front of the' gun, or the target, according
ag the initial or-impact velocity is required. -The
wires, which are so close together that the projec-
tile cannot pass between them; are connected with,
and act upon the pendulum, by means of an elec-

trical current passing through them. .Any one of’

these wires being broken by. the: passage of the

spot,- the pendul,uxy:indicates the force of its vibra-.
tion, and by working out s mathematical formula

the velocity of the projectile is ascertained to the
1000tk part of a foot persecond. - -~ - - -

the Lake.

Wonderful Copper Descovery in the Portage Lake
Digtriet . - .

Some two. weeks ago says the Lake 'Superioi
News and Journal of Qct. 31st, a huge mass of

float copper; weighing at least twenty tons, was.dis-.
covered on the location of the Mesnard Mine, at.

Portage Lake., In-size it was some sixteen feet
long, four wide, and one-and-a-half thick, which is
by ?a,r the largest float mass ever before found upon
Such being its prodigious weight,. it
was patent that it came from a vein near by, as it
wag impossible that any human agency known to
exist in the past, could have moved.it a great dis-
tance. Beneath it, charcoal was found, and also
stone hammers, indicating plainly that the ancient
miners, whose history is unwritten, and of whom
nothing is known except as traces of their work-
ings are thus found, had either taken it from its
bed and placed it in fire, in order to burn the rock
from it, or finding it upon the spot where it was

now discovered, placed it in the fire for the same

purpose.. Wo find ‘those who are” of- the opinion
1t was never put in the ‘place where it was found
by human agency, for thereason that alarge amount
of the float copper in small mases, weighing from
a balf pound to fifty, are found scattered im-
mediately around it. Already some two tons have
gathered, and whose existence in proximity with
the large mags, would iudicate that: water and ice
may have been the agencies by which they were
thus moved and scattered from their original rest-
iug place. The agency, however, by which they
were thus placed over the surface, it is not so im-
portant to know, as their existence, and the more
important fact to which they point, viz; that they
must come from some -vein near af hand. With this
conviction, simultaniously with the cutting up of
the hugh mass, and the collecting of the smaller
ones, the work of a most thorough exploration was
begun, in order to find the vein from which they
came. What was thus reasonably manifest, seems
to have been acomplished, for the work of a few

days uncovered, about forty feet distrntfrom the

hugh float, a mass.of still greater dimentions in the
vein tiself. At last accounts. this new wonder had
been stripped some five feetin breadth for a length
of tweive feet, and three thick, with no indication
of %rowing less at any point. It is opened suffici-
ently to indicate that it will far exceed the float
mass. The vein in which it is found has been
known for years. It runs through the Quincy,
Pewabic, Franklin, Pontiac, Albany, and Boston,
&e., and they all, in the value of their stock, must
at least feel tlie effect of this developement. The
vein is of the. Epidote character, but from some
cause seems to spread and soften at the point of
this descovery. We have heard it described as an
Amygdaleid belt of the Epidote character. The
agent of this fortunate mine, is prosecuting the
work of opening the. vein with dilhgedge, _employ-

ing all the labour he can obtain. The general im-’

pression among the oldest and ablest mining men
is that a vein of extraordinary tichness has been
struck, which will add new interest in this hereto’
fore wonderful district. ‘ ’

Iron in Englande i

The total production of pig-iron in the United -

Kingdom, last year, is estimated at 3,712,390 tons,
the county of Durbam supylying 312,030 tons. -



