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THE INTERNATIONAL EXHIBITION OF 1862.

When the proposition to hold an International
Exhibition in London, in 1851, was first put forward,
the greatest obstacles to its successful accomplish-
ment were found to consist in the prejudices of the
great mass of the British people. The manufac-
turers and machinists dreaded the exposure of all
the best specimens of their skill to the inspection
and imitation of foreigners; others loudly con-
demned the folly of pernttting their own country-
men to see and esamine the finest productlons of
other lands, and thus inflicting a gnevous injury
upon the home trade., Every argument, in fuct, that
could be suggested Ly ignorance or jealousy was
urged in opposition to this project. But at last the
few who gnvo themselves up to the task, succeeded
by their untiring energy and zeal, after appealing
to the common sense of the community, in remov.
ing such obstacles, and bad at length the satisfac.
tion of finding their cfforts crowned with preéminent
success. At this time, however, such prejudices no
longer exist; all agree in acknowledging that so far
from an exhibition of this kind proving an injury to
the country, it is calculated to confer upon it an al-
most inestimable bevefit. Alrendy has this feeling
been substantially manifested ; a guarantee deed to
the amount of £414,600, has been signed by nearly
1000 persons connected with or iuterested in ‘Arts,
Manufactures, and Commerce, a sum amply suff-
cient to carry out the enterprise without risk of loss
or failure. Such an array of names indicates most
clearly the general conviction that great good re-
sulted from the exhibition of 1851, and that a suita-
ble time has again arrived for testing arnd compars
ing the progress of all nations in Arts, Manufactures
and ull uther departments of industry. It will be
well then to consider briefly the grounds upon which
the expectativn is founded, that thé exhibition to be
held in 1862, will prove worthy of the age, and show
that such an advance has been made in industrial
prucesses a8 to warrant the promoters in deciding
upon ten years ag the proper period for the recur-
rence of such undertakings. TFirst then let us refer
to the progress of the nation since 1851.%

The population of Great Britain has largely in-
creased. In 1851 it was 25,180,555, and in 1862 it

* Condensed from an article in a recent number of the Journal of
the Suciety of Arts, Loudon.

will probably be 29,000,000, In London there will
be next year half a million more inbabitants than
in 1851. The people are better employed, and their

1 social and intellectual condition is improved.

Ruilways have been extended from above 6000 to
above 10,000 miles.

‘I'he electric telegraph has become uaiversal, and
in every direction facilities for communication have
been increased. 7The duties on soap and paper, the
only manufactures the prosperity of which was then
thwarted by excise restrictions, have been repealed.
All taxes on the dissemination of knowledge have
been abolished, and increased facilities have been
affurded for the circulation of knowledge by post.
The import duties have been repealed, or very
nearly 50, on raw materials, the produce of foreign ,
countries. The manufactures also of foreign launds
have been admitted, free of duty, to compete with
those of the country ; old industries have been sti-
mulated and improved. New industries have arisen,

In fine arts, painting and sculpture, it is hardly
possible, except in very extraordinary periods, thata
marked change can he observed in a single ten
years; but this country certainly holds it own, as
compared with the productions of other countries.

Photography, hardly known in 1851, has deve-
loped itself, and bhas become an important branch of-
art and industry, used alike hy the artist, the engi-
neer, the architect, the manufacturer, the merchant
and the magistrate.

In the prepuration of colours for printing and
dyeing, most important discoveries have been made.
The recently discovered and most beautiful and
brilliant colours, called the ¢ Aniline” series, are
produced from coal and its products, and the facility
of their application is so great that a complete revo-
lution is taking place in the processes of dyeing
and printing.

In the manufacture of glass great economy has
been introduced ; and the process, just perfected, of
transferring photographe to glass, and permanently
fixing them by the action of fire, will add a new
and beautiful style of oranmentation to buildings of
every description. The manufacture of agricultursl
implements, and especially the application of steam
power to them, has been so improved and extended
that it is now a highly important branch of trade;
and the exhibition of the improvements which have
heen made in spinning, weaving, and winding ma-
chinery,” will afford interesting evidence of the

mechanical progress in these branches of industry.

Iu the manufacture of iron, improvements are also
made; its production is continually being econo-
mized, and a metal between iron and steel is now
produced, at one process, which heretofore required
two or more processes, alike expensive and difficult.

In artificial light, the sphere of production is en-
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larged and light is cheaper, whereby hours are now
available for industrial pursuits, and for the acqui-
sition of knowledge by large numbers, which were
formerly either unemployed or wasted. In steam-
power, especially that applied to railroads 2nd to
ocean steam navigation, economical appliances have
advanced rapidly. In ship building, the past ten
years have produced vast changes. The navy and
mercantile marine have advanced in scientific eon-
struction and ia mechanical arrangement, Theocean
steamers which were then employed in the postal
gervice included but one of 2,000 tous; now there
are many of nearly double that tonnage, with cor-
responding power and speed. In printing, great
advances have been made; in the perfection of
chromatic printing, and in the application of most
expensive and most beautiful machinery to the
printing of the daily journals. Ibvention and me
chanical contrivances have thus kept pace with the
requirements of intellect and the daily increasing
love of knowledge. ’
The effect of the progress that has been made
" gince 1851 is also shown by the rapid increase of
colonial and foreign trade, and the much greater
interest that foreigners take in England and Epglish
manufactures.

On such topics one might enlarge at any length,
but enough has heen said to show that, if the Exhi-
bition of 1851 was “to form a new starting point
from which all nations were-to direct their further ex-
ertions,” that of 1862 will surely still more efliciently
perform that office, inasmuch as the basis upon
which it rests is broader, the nations interested in
the progress of civilization and commercial freedom
more nuimerous, and the population to be stimulated
to exertion enormously larger.

Since then so much may be expected from the
mother country, in addition to what was done in
1851, surely expectations, in at least an equal pro-
portion, may be formed respecting the position
which Canada ought to take in the approaching
Bxhibition. Our country has since that time made
enormous strides in everything that tends to its ad-
vancement and material progress. Then it had but
recently emerged from a period of discontent and
difficulty ; now it is—as is acknowledged on all

- hands—the most flourishing and rapidly increasing
in wealth and population of all the Colonies of the
British Empire. It now has a system of railway
and water communication unsurpassed any where;
the Victoria Bridge over the St. Lawrence being one
of the greatest engineering triumphs in the world.

While it is a matter of extreme regret that the
Government do not intend to appropriate any sum

 of money, during the present year, towards the re-

presentation of Canudn at the International Exhibi-

- tiom of 1362, still we trust that our manufucturers

and artizans will not be discouraged, but will set
about the preparation of the produects of their skill
with the energy that is their great characteristie,
and thus render the exhibition of our progress, rest-
ing as it must upoun individual resources, the more
satisfactory and encouraging than if it were mainly
dependent upon pecuniary aid bestowed by our
Government.

THE DUNDAS COTTON MANUFACTORY.

The subjoined notice of the Dundas Cotton Works
is taken from a late number of the * True Banner,”
published in that town. We rejoice to find that
such an establishment has been set in active opera-
tion, and we heartily concur in the wishes of our
contemporary for the success of the undertaking,.

About a year ago, Joseph Wright, Esq., & gentleman
whose experience. in the Cotton Manufacturing business
in England extends over a lengthy period of years,
purcbased the large brick and stone building erected in
this towa by Holt & Co., for the purpose of converting
the same into a Cotton Factory, since which time he has
been actively engnged fitting up machinery for the pro-
-ecution of the enterprize; and we ave happy to be
able to announce that he bas now got his works so far
advanced as to be able to turn out 2 very large quantity
of cotton:batting and yarn daily. We visited the estab-
lishmeunt on Friday last, when we were very courteously
shown through the various departments thercof, and
had an opportunity of watching the process of manufac-
tare from the raw cotton to the packing of the hatting
and yarn in bales rendy for the market; and as it may
prove interesting to some of our readers to know some-
thing of the operations that are necessary for the
conversion of the raw material into such marketable
products as are daily sold and bought in large quantities
in every scction of the country, we give a brief outline
thercof. Ju the mauufacture of Batting, the raw cotton
is first thrown into » machine called a ¢ whipper,” where
it is beaten out and cleaned ; it is then passed to a
machine called a ¢¢scutcher,” where all the seeds and
dust 'that may still be in the cotton are removed, and
where it is brought out into what is called a “lap,” .
when it is ready for the carding machines, through
which it passes and receives the final dressing, and is
wound on large drums and cut into six feet lengths,
whence it is removed and put up into ¢ batts” ready
for baling. .

The process of manufacturing yarn is of a much more
complicated nature. The raw cottou is first placed in a
very large scutching machine, which occupies of itself
one entire room ; the scutcher is composed of a large
number of rollers, beaters, fans, &c., and the cotton, in
passing through it, is thoroughly cleansed, and pressed,
the fans carrying all the dust and refuse beneath the
floor and out of the building. This machine coils the
cotton into ““laps” on large drums, which are carried to
another room, where ten large cardiog machines are in
aperation, and where the *laps” are run through—the
fibres of the cotton being all laid straight and drawn
out into what is called a ¢ sliver,” which coils of itself
directly from each machine into acan. The can is then
removed containing the ¢ sliver,” and placed at another
mnchine called a draw frame having three ¢ heads” and
five ¢* diliverers” to ench ‘*head,” where the sliver passes
through three distinet processes for the purpose of
straightening and strengthening it, when it is again
coiled into another can. The draw frame is a singu-
larly constructed and self-acting machine—one peculi-
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arity being that if any one of the numerous slivers pass-
ing through it breaks, tpe frftme, or thut section of it
through which it is passing, immediately stops and the
operative remedies the detect. From the draw frame
the c:ns containing the slivers are removed to the * slub-
bing frame,” whicl wisps tbe “*sliver” and puts the first
twist into it, and wheve it is run off into large bobbins,
and transferred to the ¢ roving frame,” which machine
twists the cotton into fiser threads and transfers it to
other bobbins. These bobbins are then carried to ano-
ther room where the ¢ throstle’” frames are in operation
and where the sliver receives a still finer twist and ix
drawn out into the perfect yarn, wound on small bob-
bins. These bohbins are then conveyed to the veeling
machines where the yarn is put into hanks, and after-
wards pressed aud packed ready for market.

The description we have given above of the process
of manufacturing the batting and yarn from the raw
cotton ns imported from the place of growth, can convey
but a slight idea of the complicated nature of the opera-
tions through which it requives to pass before completed,
but the outline we have given will afford the reader who
may pever have seen the process an inkling thereof.

The machinery in the works has been imported from
the best mavufacturers in Eogland, and is certainly
beautiful to look at—everything being perfect and very
highly finished. Mr. Wright can now turn out ready
for market every week with the machinery he has now
in operation, 120 bales of batting, weighing from three
to fowr thousnnd pounds, and 6000 lbs of yarn; and it
is his intention, we understand, to add other branches
of cotton manufacture to bis alrendy extensive establish-
ment in thecourse of a few months. We wish bim every
suceess in his new undertaking, and hope he may real-
ize his most sanguine expectations as to the success of
his enterprize. His perseverance and untiring assiduity
as a man of business entitle him to much praise, and we
doubt not but his Works will earn for their proprietor
a first place amongst the manufacturers of Canada.

In speaking of the quality of goods manufactured by
Mr. Wright the Globe snys:

Cananran Corron Yarn.—Wo had the opportunity
yesterday of ingpecting samples of the first lot of cotton
yarn manufactured in thig Province, the product of the
factory of Mr. Jos. Wright, Dundas. Tbe sample, com-
pared with the American yarn, was even, uniform in
texture, and in streogth superior.—Good judges of the
article speak of it in the highest manner. The rate at
which it can be manufaciured and sold is as low, if not
lower, than the imported article. which is mmuch inferior in
quality. Weave glad to notice thutthe patient enterprize
which Mr. Wright has displayed, during the past year-
and-a-half, at length promises a profituble return; acd
_ we are sure every Canndinn dealer and consumer will

give his wares the preference over the imporied article.

ON THE CHEMICAL HISTORY OF A CANDLE.
DY M. FARADAY, DC.L, F.R.S.
From the Chemical News, Feb. 2nd, 1861.

Leorure V.—OXYGEN PRESENT IN THE AIR—NATURE or
THE ArMosruerE—ITs ProperTiis —OTueR ProDUCTS
rroM THE CanvLe—CARpoNic AciD—ITs ProreRTIES.

We have now scen that we can produce hydrogen
and oxygen from the water that we obtained from
the candle.  [Iydrogen, you know, comes from the
candle, and oxygren, you believe, comes from the air.

- But then yon huve ‘o right to ask me, * Luw is it
“that the air and the oxygen do not equally well burn
the candle ? If you remember what happened when
"I puta jar of oxygen over a piece of candle, you re-
collect there was u very different kind of combustion

to that which took place ib the air, Now, why is
this ?7—it is a very important question, and one I
shall endeavour to make you understadd; it relates .
most intimately to the nature of the atmosphere, and
is most important to us.

We have several tests of oxygen besides the mere -
baruing of bodies ; you have seen a candle burnt in-.
oxygen, or in the air; you have seen phosphorous .
barnt in the air, or in oxygen, and you have seen .
iron filings burnt in oxygen. But we have other -
tests besides these, and [ am about to refer to one or -
two of them for the purpose of carrying your convie- -
tion and esperience further.. ITere you have a vessel
of oxygen. I will show its presence to you: if I take
a little spark and put it into that oxygen you know.:
by the experience you gained the lust time we met, .
what will happen,—if I pat that spark into the jav it -
will tell you whether we have oxygen here or uot. .
Yes! We have proved it by combustion; and now
here is another test fur oxygen, which is a very
curious and useful one. I have here two jars full of ©
gas, with a plate between them to prevent their mix-
ing; I take the plate awny, and the gases are creep- -
ing one into the other. ¢ What happens,” say you,
* they together produce no such combustion as was .
seeun in the case of the candle.”” But see how the -
presence of oxygen is told by its association with .
this other substance. What a beautiful, carious gas.
I have obtained in this way, showing me the presence -
of the oxygen. In the same way we can try this
experiment by mixing common air with this test-gas.
Here is a jar containing air—such air as the candle -
would burn in, and here is a jar or bottle containing
the test-gas. I let them come together over water,
and you see the result: the contents of the test-bottle
are Bowing into the jar of air, and you see I obtain .
exactly the same kind of action as before, and that
shows me that there is oxygen in the air,—the very
same substance that has been already obtained by us
(rom the water produced by the candle. But then,
beyond that, how is it that air does mot burn the -
eandle as well as oxygen will?  We will come to .
that now. [ have here two jars; they ave filled to
the sime height with gas, and the appearance to the
eye is alike 1n both, and I really do not know at
present which of these jars contains oxygen and which .
contains air, although I know they have previously
been filled with these gases, But here is our test-
gas, and I am going to work with the two jars, in
order to examine whether there is any difference
between them in the quality of reddening this gas.
I am now going to turn this test-gas out into one of
the jars, and observe what happens:—There is red-
dening you see ; there is then oxygen present. We -
will now test the other jar, but you sce this is not so
bright, not so red, not an distinct, as the first ; and,
turther, this curious thing happens, if [ take these .
two gases and shake them together well with water,
we shall ahsorb the red gas; and then if I putin
more of this test-gas and shake again we shall absorb .
more, and I can go on-as long as-there be nny oxy-
gen present to produce-that effect. IFI letin airit
will not matter, but the moment I introduce water,
the red gas disappears, and-I may go on in this way,
putting in more and more of the test-gas, until b:
come to something left behind which will not redden
any lonpger by the use of that particular body thas .
rendered the air and the oxygen red. Why is that -
You see in 2 moment it is because there is, besides.
oxygen, something else present which is left behind.
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I will let alittle-more air into the jar, and if it turns
red you will know that sume of that reddening gas
is still present, and that, consequently, it was not
for the want of this producing body that that air was
left behind. ‘

Now, you will begin to understand what I have got
to say. You saw that wheo I burnt phosphorousin
a jar, as the smoke produced by the phosphorous
and the oxygen of the air condensed, it left a gooa
-deal of gas unburat, just as this red gas lefs some-
thing untouched,—there was, in fact, this gas Jeft
:behind which the phosphorous cannut touch, which
‘the reddéning gas cannot touch, and this is some-
'thing which is not oxygen, and yet is part of the
:atmuspbere.

Sn that is one way of opening out air into the two
‘things of which it is composed,—-oxygen, which
burns our candles, our phusphorous, or anything
-else, and this otber substance which will not burn
them. This other part of the air is by far the largest
part. Now, this substance is a very curivus thing
when we come to examine it; it is remarkably
-eurious, and yet you say, perhaps, thac it is very
auninteresting. It is rninteresting in svme respects
because of this,~—that it shows no Lright appearancé
-of eombustion. If I test it with a taper as I do oxy-
.gen and hydengen, it does not burn like hydrogen,
@mor does it make the taper burn like oxygen. I'vy
it io any way I will, it does neither the one thing or
‘the other; it will not take fire: it will not les the
taper burn ; it puts out the combustion of anything,
There is nothing that will burn in it in common
«circumstances. It does not smell; it is not sour;
it dues not dissolve in water; it is neither an acid
-or alkali; it is as indifferent to all our organs as it
is possible for a thing to be.
¢ 1o is nothing ; it is not worth chemical attention ;
what does it do in the air?” Ah! then conie our
‘benrutiful and fine results shown wvs by an observant
philosuphy.  Suppose, in place of having nitrogen,
-or nitrogen aud oxygen, we had pure oxygen as our
atmosphiere. . What would become of us? You
know very-well that a piece of iron litin a jor of
-oxygen gues on burning to the end. When you sec
a fire in an iron grate, imagine where the grate
would go to if the whole of the atmosphere were
coxygen. The grate would burn up more powerfully
than the coals; for the iron of the grate itself is even
‘mure combustible than the coals which we bura in
ie. A fire putinto the middle of a locomotive would
be a fire in 2 magazine of fuel, if the armosphere
were oxygen. The nitrogen lowers it down and
aukes it moderate and usefu) for us, and then with
all that it takes away with ic the fumes that you
have seen produced from the candle, disperses them
throughout the whole of the atmosphere, and carries
them away to pluces where they are wanted to per-
form a great and glorivus purpose of good to man,
for the sustenance of vegetation ; and thus does a
muost wouderful work, althongh you say, on examin-
ing it, “why it is a perfectly indifferent thing.”
This nitrogen in its ordinary state, is an inactive ele-
ment ; no action short of the most intense electric
force, and then in the most infinitely small degree,
can cause the nitrogen to combine directly with the
other element of the atmosphere, or with other things
round aboutit; itis a perfectly indiffereat, and there-
fure to sy, a safe substance,

But before Itake you to that resalt, I must tell
you abouat the atmosphere itself ; I have written on

And you might say, |

this diagram, the composition of one hundred parts
of atmospheric air :— ‘

BuLR, VEIGHT.
Oyxgen ..ccerereeeees 20 23
Nitrogen,.e.coeseress 80 777
100 1000

it is a true analysis of the atmosphere, so far as
regards the quantity of ozxygen and the quantity of
nitrogen present. By our analysis, we find that five
pints of the atmosphere contains only one p.ut of
oxygen, and 4 pints or 4 parts of nitrogen by bulk.
That is our analysis of the atmspheve. It requires
all that quantity of nitrogen to reduce the oxygen
down, 8o as to be able to supply the candle properly
with fuel, s0 as to supply us with an atmosphere
which our lungs can healthily and safely breathe ;
for it is just as important to make the oxygen right
for us to breathe, as it is to make the atmosphere
right for the burning of the fire and the candle.

But now for this atmosphere. First of all let me
tell you the weight of these gases. A pint of nitro-
gen weighs 10 grains and 5ths, or a cubic foot
weighs 14 0oz.  That is the weight of the nitrogen.
The oxygen is heavier ; a pint of it weighs 11,%grs.,
and a cubic foot weighs 1§ oz. A pint of air weighs
about 10{%¢rs., and a cubic foot 12 oz.

You have asked me several times, and T am very
glad you have, * How do you weigh gases 2”7 I will
show you ; it is very simple, and easily done. Iere
is a balance, and here is a copper bottle made as
light as we can consistent with due strength, turned
very nicely in the lathe, and made perfectly air-
tight, with a stop-cock, which we can open and shut,
which at present is open, and, therefore, allows the
Bottle to be full of air. I have here a nicely-adjusted
balance in which I think the bottle, in its present
condition, will be balanced by the weight on the
other side. And here is a pump by which we can

force the air into this bottle, and with it we will
force in a certain pumber of volumes -of air as
measured by the pump [Twenty measures were
pumped in]. We will shut that in and put it in the
balaince. See how it sinks ; it is much heavier than
it was.” By what? By the air that we have forced
into it by the pump. There is not a greater bulk of
air, but there is the same bulk of heavier air, Lecause

'we have forced in air upon it. Aed that you may-
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have a fair notion in your mind as to how much this
air is, here is a jor full of water. We will open that
copper vessel into this jar, and let the air return to
its former state. All I have to do now is to screw
them tightly together, and to turn the taps, when
there, you see, is the bulk of the twenty pumps of
. air which I forced into the bottle ; and to make sure
that we have been quite correct in what we have
been doing, we will take the bottle again to the
balance, and if it is now counterposed by the origi-
nal weight, we shall be quite sure we have made our
experiment correctly. It is balanced ; 50, you see,
we can find out the weight of the extra volumes of
air forced in in that way, and by that means we are
able to ascertain that a cubic foot of air weighs 13
oz. But that small experiment will by no means
convey to your mind the whole literal truth of this
matter. It is wonderful how it accumulates when
you come to larger volumes. This bulk of air [a
cubic foot] weight 144 oz. What do you think of
the contents of that box above there which I have
had mnade for the purpose? The air which is within
that box weighs one pound—a full pound, and I have

calculated the weight of the air in this room,—you
would bardly imagine it, but it is above & ton.  So
rapidly do the weights rise up, and so important is
the presence of the atmosphere, and of the oxygen,
and the nitrogen in it, and the use it performs in
conveying things to and fro from place to place, and
carrying bad vapours to places where they will do
good instead of harm. ’

Having given you that little illustration with
respect to the weight of the air, let me show you
certain consequences of it. You have a right to
them because you would not understand &0 much
without it. Do you remember this kind of experi-
ment: have you ever seen it? Suppose I take a
pump somewhat similar to.the one I had a little

while ago to force air into the bottle, and suppose I

place it in such a manner that by certnin arrnnge-
ments I can apply my band to it. My hand moves

about in the air so easily thdt it seems to feel noth-

ing, and I can hardly get vélociry enough by any
motion of my own in the atmosphere to make sure
that there is much resistance to it. But, when I

put my hand here [on the sir-pump receiver, which:

was afterwards: exhausted] you see what happens.
Why is my hand fastened to this place, and why am
Iable to pull this pump about ?

And seel how s’

it that ¥ can bardly get my hand away? Whyis
this? It is the weight of the air—the weight of the
air that is above. I have another experiment here
which I think will explain to yoa more about it..

When the air is pamped from underneath the blad--
der which is stretehed over this glass, you will sea-
the effect in avother shape; the top is quite flat at.
present, but I will make a very little motion with -
the pump, and now Jook at it,—sce how it has gone -
down, see how it is bent in ; you will see the bladder
go in more and more, until, at lase, I expect it will
be driven in and broken by the force of the atmos-.
phere pressing upon it [the bladder, at last, broke.--
with o loud report]. Nuw, that was done entirely.
by ‘the weight of the air pressing on it, and you can
easily understand how thatis. The particles that are -
piled up in the atmosphere stand upon each other, as
these five cubes do ; you can easily conceive that these -
five cubes are resting upon the hottom one, and if I.
take that awny tho others will all sink down. Soisis
with the atmospbere; the air that is above is sus--
tained by the air that is beneath, and wben the air-
is pumped awany from beneath them, the change -
ocenrs which you saw when [ placed my hand on
the air-pump, and which you saw in the case of the -
bladder, and which you shall see better here. I
have tied over this jar a piece of sheet india-rubber,
and Tam now aboat to take away the air from the -
inside of the jar, and if you will wateh the india- -
rubber—which acts as a partition Letween the air
below and the air above, you will see when I pump -
how the pressure shows iwelf. See where it is going
to, I can actually put my hand into the jar: and yet
this result is only caused by the great and powerful
action of the air above. Ilow beautifully it shows -
this curious circumstance. -

Ilere is something that you can have a pull at when -
I have finished to-day. 1iisalittle apparatus of two
hollow brass hemispheres, clusely ficted together,
and having connected with it a pipe and a cock,
through which we can exbaost the air from. the in-
side; and although the two halves are so easily
taken apart whi.e the air is left within, yet, you will .
see when we exhaust it by-and-by, no power of any
two of you will be alle to pull them apart. Every
square-inch of surfuce thue is contained in the urea .
of that vessel sustuins filteen puunds by weight, or
nearly so, when the air is tukeu out; and you may
try your strength presently in seeing whether you .
can overcome that pressure of the atmosphere.

Here is another very pretty thing,—the boy’s suck-
er, only refined by the philosopher, We young ounes -
have a perfect right "to take toys, and make them .
into philusuphy, inasmuch as puw-a:duys we ure-
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turning pbilosopby into toys. Here is a sucker,
only it is made of indis-rubber ; if I clap itupon the
table, you see at once it holds. Why does it hold ?
I can slip it about, and yet if I try to pull it up, it
seems as if it would pull the table with it. 1 can
easily make it slip about from place to place; but
only when I bring it to the edge of the table can 1
get it off. It is only kept down by the pressure of
the atmosphere above. IHere are a couple of them ;
if you take these two and press them together, you
will see how strong they stick. And, indeed, we
may use them as they are proposed. to be used, to
stick against windows or against walls, where they
‘will adbere for an evening, and serve to hang any-
¢hing on that you want. I think, however, that you
boys cught to have experiments that you can make
at home ; and so bere is a very pretty experiment in
illuseration of the pressure of the atmosphere. Here
is a tumbler of water; suppose I were to propose to
you to turn that tumbler upside down so that the
water should not fall out, and yet not keep it in by
iy hand, -but merely by using the pressure of the
-atmosphere: could you do that? Take a wine-glass
-either quite full or half full of water, and put a flu
.card on the top ; turn it upside-down, and then see
‘what becomes of the card and of the water. The air
-cannot get in because the water by its capillary at-
traction round the edges keeps it out.

I think this will give you a strong unotion of what
‘you may call the materiality of the air, when I tell
_you that that box houlds a pound of it, and this rovm
.amore than a ton, and you will begin to think that
.air is something very serivus. I will make another
-experiment to convince you of this positive resistance.
‘There is that beautiful experiment of the pop-gun,
‘made so well and sv easily you know out of a quill,
.or a tube, or snything of that kind ; where we take
.a slice of potato fur instance, or an apple, and take
the tube and cut out a pellet, as I have vow done,
:and push it to one end. I have made that end tight;
and now I take another piece and putitin: it will
-confine the air that is within the tube perfectly and
-completely for our purpuse ; and now 1 shall find it
.absolutely impossible by any force of mine to drive
‘that little pellet close up to the other, It cannot be
-done ; I may press the air to a certain amount, bat
if I go on pressing, long before it come to the second
‘the confined air will drive the front one out with n
force something like that of gnnpowder; for gun-
powder is in part dependent upon the same action
ithat you see in this case. .

Here is an experiment which I saw the other day
:and -was very pleased with, as I thought it would
-serve our parpose here. - (I vaght to have held my
tongue for four or fire minutes before I began this
-experiment, because 1 depend upon my lungs for the
.8uccess of it. By the proper application of air I ex-
pect I can drive this egg out of one cup into the
-other by the furce of my breath, but if I fail itis in a
_good cause, and I do not promise suceess, because I
:have been talking more than I ought to do to make
the experiment succeed.

[The Lecturer here tried the experiment, aod
-succeeded in blowing the egg fron one egg-cup to
the other.]

You see that the air which I blow goes downwards
between the egg and the cup, and makes a Llast
under the egg, and is thus.able to lift a heavy thing
for a full egg is a very heavy thing for air to lift. If
you want to make the experiment you bad better

boil the egg quite hard at first, and then you may
very safely try to blow it from one cup to the other
with a little care.

I think I have now kept you long enough upon
this property of the weight of the air, but there is
another thing I should like to mention, You saw
the way in which, in this pop-gun, I was able to
drive the second piece of potato balf or two-thirds of
an inch before the first piece started, by virtue of
the elasticity of the air; just as I pressed in the
copper hottle the particles of air by means of the
pump. Now this depends upon a wonderful proper-
ty in the air, namely, ita elasticity, and I should like
to give you a gooud illustration of this. It is this: if
[ take anything that confines the air properly, as
this membrane, 1t is able to contract and expand so
a8 to give us a measure of the elasticity of the air,
and to confine in it a certain given portion of air:
and then, if we take the atmosphere off from the
outside of it, just as in these cases we put the pres-
sure on—if we take the pressure off you will see how
it will then go on expanding and expanding, larger
and larger, until it will fill’ the whole of this bell-
jar, showing you that wonderful property of the air,
its elasticity, its cumpressibility, and expansibility,
to an exceedingly large extent; and this is very es-
sential for the purposes and services it performs in
the economy of creation,

We will now turn to another most important part
of our subject, remembering that we have exymined
the candle in its burning, and have found that it
gives rise to varicus products. We have the products,
vou know, of svot, of water, and of something else,
which you have not yet examined. We have collee-
ted the water, but have allowed the other things to
2o into the air. Let us now examine some of these
other products.

Ilere is an experiment which I think will help you
in part in this way. We will put our candle there,
and place over it & chimpey, thus. I thiok my

="

candle will go on burning, because the air-passage
is open at the bottom and the top. In the first place,
you see the moisture coming—that you know about.
It is water produced from the candle by the action
of the air upon its hydrogen. But besides that,
something is going out at the top: it is not mois-
ture,—it 18 not water,—it is not cnndensible ; and
yet, after all, it has very singalar properties, You
will find that the air coming out of the top of our
chimney is nearly suofficient to blow the light out I
am holding to it, and if I put the light fairly op-
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posed to the current, it will blow it quite out. ¥on
will say, that is as it should be, and 1 am supposing
that you think it ought to do 80, because the nitro-
gen does not support combustion, and ought to put
the candle out, since the candle will not burn in
nitrogen. Buat is there nqthing else there than
pitrogen? I must now anticipate,—that is to say,
T must use my own knowledge, to supply you with
the means that we adopt for the purpose of ascer-
taining these things, and examining such gases as
these. I will take an empty bottle,—here is one,—
and if I hold it over this chimney, I shall get the
combustion of the candle below sending its results
into the bottle above; and we shall soon find that
this bottle contains, not merely an air that is bad as
regards the combustion of a taper put into it, but
baving other properties.

Let me take a little quick lime and pour s>me
common water on to it,—the commonest water will
do. I will stir it a moment, then pour it upon a
piece of filtering paper in a funuel, and we shall very
quickly have o clear water proceeding to the bottle
below, as I have here. I have plenty of this water
in another bottle, but nevertheless I should like to
use the lime water that was prepared before you so
that you may see what its uses are. If I take some
of this beautiful clear lime-water and put that into
this jar which has collected the air from the candle,
you will see o’ chunge coming ahout. Do you see
that that water has got quite milky ? Observe, that
will not happen with air merely. Here is a bottle
filled with air, and if I put a little Jime-water into it
peither the oxygen nor the nitrogen, nor anything
else that is in that quantity of air will make any
change in the lime-water, it remains clear and per-
fect, and no shaking of that quantity of lime-water
with that quantity of air in its common state will
cause any change ; but if I take this bottle with the
lime-water and hold it so as to get the general pro-
ducts of the candle in contact with it, in a very short
time you see we shall have it milky—there is the
chalk, consisting of the lime which we used in mak-
ing the lime-water, combined with something that
came up from the candle,—that other product which
we are in search of and which 1 want to tell you
about to-day. This is o substance made visible to
us by its action, which is naot the action of the lime-
water either upon the oxvgen or upon the nitrogen,
nor upon the water itself, but is something new to
us from the candle. And then we tind this white
powder produced by the lime-water and the vapour
from the candle appears to us very much like whiten-
ing or chalk, and when examined it does prove to
be exactly the same substince as whitening or chalk,

- 8o we are led, or have been led, to observe upon the
various circumstances of this experiment, and to
trace this production of chalk to its various causes
to give us the true knowledge of the natuve of this

* combustion of the sandle,—to ind that thissubstance
issuing from the candle is exactly the same as that
substance which would issue {rom a retort if I were
to put some ¢halk into it and m:ke it red hot with
a little wmoisture s you waould then find that exactly
the mume substance would issue from it as from the
candle.

But we have a better means of getting this sub-
stance, and in greater quantity, so as to ascertain
what its general characters are.  We find this sub-
stance in very great abundance in a maltitude of
cases where you would least expect it.  All lime-

stones contain a great deal of this gas which issues
from the candle, and which we c¢all carbonic acid.
All chalks, all shells, all corals, contain a great
quantity of this curious air. We find it fixed in
these stones, for which reason Dr. Black called it
“fixed air,”’—finding in these fixed things like
marble and chalk,—he called it fixed air beeause it
lost its quality of air, and assumed the condition of
a solid budy. We can easily get this air from marble.
Ilere is & Jar containing a little muriatic acid, and
here is a taper which, if I put it to that jar, will show
only the presence of common air. There is, you see,
pure air down to the bottom ; the jar is full of it.
llere is a substance—marble, a2 very beautiful and
superior marble, and if I put these pieces of marble
into the jar, a great boiling apparently goes on.
‘That, however, is not steam ; it is a gas that is rising
up, and if [ now search the jar by a candle I shall
have exactly the same effect produced upon the taper
as I had from the air which issued from the end of
the chimney over the burning candle, It is exactly
the same action, and caused by the very same sub-
stance that issued from the candle ; and in this way
we can get carbonic acid in great abundance,—we
have already nearly filled the jar. We also find that
this gas is not merely contained in marble. llere
is o vessel in which I have put some common whiten-
ing-chalk which has been washed in water and de-
prived of its coarser particles, and so supplied to the
plasterer as whitening. IHere is a large jar contain-
ing this whitening and water, and I have here some
strong sulphuric acid, which is the acid you might
have tn use if you were to make these experiments
(only in using this acid with limestone, the body
that is produced is an insoluble substance, whereas,
the muriatic acid produces a soluble substance that
does not so much thicken the water). Aund you will
seck out a reason why I take this kind of apparatus
for the purpuse of showing this experiment. I do it
because you may repeat in a small way what I am
about to do in a large one. You will have beve juss
the same kind of action, and I am evolving in this
large jar carbonic acid exactly the same in its nature
and properties as the gas which we obtained from
ti.e combustion of the candle in the atmosphere. And
no matter how different the two methods by which
we prepare this carbonic acid, you will see, when.
we get to the end of our subject, thatitis all exnctly
the same, whether prepared in the one way or the-
other.

We will now proceed to the next of our experi-
ments with respect to this gas. What is its nature ?
Iere is one of the vessels full, and we will try it as.
we have done sv many other gases—by combustion,
You see it is not combustible, nor does it support
combastion.  Neither, as we know, does it dissolve
wuch in water, because we ¢ llect it over water very
easily. Then you know that it has an eftect nnd
becomes white in contact with lime-water, nnd when .
it dues become white in that way, it becomes one of
the constituents to make carbonate of lime or lime-
stone.

Now, the next thing is to show you that it does .
dissolve a little in water, and therefore that it isg
unlike vxygen and hydrogen in that respect. 1 have
here an apparatus by which we can produce this
solution. In the lower part of this apparatus is.
marble and acid, and in the apper part cold water.
The valves are so arranged that the gas can get from .
one to the othér ; I will set it in action-now, and. you.
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can see the gas bubbling up through the water,
as it has been doing all night long, and by this
time we shall find that we have this substance dis-
solved in the water, If I take a glass and draw off
gome of the water, I find that it tastes a little acid
to the mouth ; it is impregnated with carbonic acid ;
‘and if I now apply a little lime water to it, that will
_give us a test of its presence. This water will make
the lime-water turbid and white, which is the car-
obnic acid test.

Then it is a very weighty gas; it is heavier than
the atmosphere. I bave put their respective weights
at the lower part of this table, glong with, for com-
ptwitsc.m3 the weights of the other gases we have been
examining :— :

) Pint. Cubic foot.
Hydrogen . . . % grs 1% 0Z.
Oxygen B
Nitrogen . . . 104 1%

Ail’ « e e s e 101‘70- 1&
Carbonic acid . . 163} 18

A pint of it weighs 16% grs., and a cubic foot weighs
15 0z., almost two ounces. * You can see by many
experiments that this is o heavy gas. Suppose I
take a glass cantaining nothing else but air, and
this vessel containing the carbonic acid ; and sup-
pose I pour a little of chis gus into thas glass, 1 woo-
der- whether any has gone in or not; I cannot tell
by the appearance, but I can in this way lintroduces
the taper]. Yes, there it is, you see; and if I were
to examine it by lime-water, I should find it in the
same way. I will take this little bucket, and put it
down into the well of carbonic acid,—indeed we too
often have real wells of carbonic acid.—and now, if
there is any carbonic acid, I must_bhave got to it by
this time, and it will be in this bucket, which we
will examine with a taper. There it is, you see; it
is full of carbonic acid.

I have another experiment here by which I will
show you its weight. I have here a jar suspended
at one end of a balance—it is now equiposed, but
when I pour this carbonic acid into the jar on the
one side which now contains air, you will see it sink
down_at once because of the carbonic acid that I
pour into it. And now I examine this jar with the
lighted taper. I shall find that the carbonic acid
has fallen into it, and it no Jonger has any power ol
Bupporting the combustion.  I€I blow a soap bab-
ble which of course will be filled with air, and let it
fall into this jar of carbonie acid, it will float.  But
I shall fiest of all take one of these little balloons
filled with air I am not exaculy sure where the enr-
bonic acid is, we will just try the depth, and see
where -abouts is its level. There you see we have
this bladder floating on the carbonic acid, and it 1
-evolve some more of the carbunic acid, you will see

L

Y
nL

“the bladder lifted up higher. There it goes, the jar
‘is nearly full, and now I will see whether I can blow

-

a goap bubble on that and float it in the same way.
[The Lecturer here blew a soap bubble and allowed
it to fall into the jar of carbonic acid, when it floated
io it midway.] 1t is floating as the balloon floated
by virtue of the greater weight of the carbonic acid
thap of the air. And now, having so far given
you the history of the carbonic acid, as to its sources
in the candle, as to its physieal properties and weight,
when we next meet I shall show you of what it is
composed, and where it gets its elements from,

e

VEGETABLE FOOD.

Food yielding fat and oil is supplied by both the
vegetable and animal kingdoms. The distinguish-
ing feature of the following articles of food is the

oil they contain :
OLEAGINOUS F0OD.

Under the names of oil, butter, fat, lard, suet,
grense, a substance s used largely as an article of
foud, which differs chemically from starch and sugar
in the small quantities of oxygen gas it contains.
The composition of these oleaginous substances may
be represented generally as follows: Carbon 11
parts, Hydrogen 10 parts, Ozygen 1 part.

Qil differs from the other carbonaceous suhstances
in food in not only supplying materials for main-
taining animal heat, but in forming a part of the
tissues of the body called fat.

Its action as a heat-giver is greater than starch
and sugar, as it supplies hydrogen as well as carbon
fur burning in contact with oxygen. Its power asa
beat-giver compared with these is as two-and-a-balf
to one. It is very generally present in both animal
and vegetable fuod.  The action of cil on the system
is not, however, confined to its heat-giving powers,
Its seems essential to the development of the fleshy
parts of the body. Ience it is found present in the
egps of animals. TFish oil is given in those diseases
where a wasting of the flesh is present, as in con-
sumption,

The animal system has the power of converting
starch and sug.r into fat. All ruminant and byber-
nating animals become fat in the summer and au-
tamn, The fat thus accumulated is consumed dar-
ing the winter in maintaining the heat of the body.
Mun to some extent obeys the same law, and weighs
move doring the sammer than the winter months.

Oils vary in their chemical composition and phy-
sical properties. Many vegetable oils, as cocon-nut
oil and olive oil, contain two principles, one of which
is liquid, and remains so at all ordinary tempera-
tures; the other is solid when the temperature falls
helow 40 degrees. The former is called Oleine, and
the latter Stearine. Fats, lards, and butters are
composed of the latter, or of principles having the
same property.

Oleine, stearine, and other fatty principles consist
of acids combined with o base. This base is called
Glycerine, and is separated from oils in the process
of soap-making. .

The principal source of oil used as food from the
vegetable kingdom is the olive { Olea Europea). The
seeds of most plants contain oil in addition to starch
and other matters. The seeds of the Palm tribe
contain much oil, as the Coen-nut palm (Cocus nucé-
fera). Soalso do the seeds of the €ocoa or Chocolate
plant ( ZPheobroma Cacao}.
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The following table gives the quantities of oil or
fat in one bundred pounds of the more common arti-
cles of food :

VEGETABLE FOOD.

Potatoes cceeee vevrores
‘Wheat Flour ......... vesversas teeen

Barley Meal «oceoeerenennnnnene
Oatmenl coeercens correcas vone
Indian Meal ..... .

Rye..cocares .
Peis ccrserrrcorsrorcinnstcnssnsenes
TRICE creveere sorcenansorsons sensecrss sosvessasssssnn
BeRDS et cerverenscrscrsvnnven srssssncesorsnsnns voe
COCOR covvrrorrssosrnarsenrorens siennsres
Lentils.....
Buckwheat..

.......

s sose

:
A
REREPDONORHNMO=O

cCoCooONOTNNWYN

ANIMAL FOOD.

MITK viaacvonaer sensarorsnrs sonesaees vouvoscassoreon 8.
PoOrK coveiieeie cener wererrerens cesrenses soisarnes
Veal ce ceereivnninnonn soerees
Beef.eee sveveracanans
Mutton .
Fish .....
ChiE@SL. e vaevarvosvos o connor sosbesssnsrnssson
The olive ( Olea Europea) is cultivated in the south
of Europe. The part of the plant which contains
the oil is the fruit. The berries of the olives are
pressed, and yield the oil which is 8o extensively
employed on the continent of Europe, and known in
this country under the name of Salad Qil. 1n coun-
tries where little butter or fat meat is employed as
food, this oil is & most important ingredient in diet,
The seeds of most plants contain oil in addition to
starch and other principles. Many seeds are used
for obtaining oil for various purposes in the arts, as
the poppy, rape, mustard, hemp and .ﬂnx. seeds.

The following seeds, eaten as food, contain oil :

Almonds. ..ccviee vvvennane (4dmygdalus communis).
Chesnuts ..ceveee vevenee. ( Castarn-a vesca).

WRIDULS . orevvees viansenn. (JUgluns regia et Juglans nigra).
Pecean Nuts ...cee woeen. (Juglans olivaformis).

ves e aen .oee

Brazil Nuts....... e tnaene (Bertholletia excelsa.)
Spanish & Hazel Nuts (Corylus avellana).
Hickory Nuts ............ (Carya alba).

Beech Nuts ..o ue voveee (Fagus sylvatice).
Pistacio Nuts ,eveusveeee (Pistacia vera).

Cashew Nuts. ............(4nacardium occidentale).
Chicha Nuts ...ceeuvens oo (Sterenlia Chicha).

oo (Pinus Pinea).

The seeds of many other species of plants are
eaten, and the oil they contain is probably their
chief recommendation.

Amongst them may be mentioned the various
forms of acorns which are eaten in Portugal, Greece,
Asia Minor, and other parts of the world. The
Sacred Bean of Egypt (Nefumbium specioswm), and
the Lotos (Nymphaa Lotos) of the same region, the
Water-nuts (Trapa naluns) of China and Cashmir,
and the Sonari or Butter-outs (Caryocar butyresum)
of Demerara.

A bread is made at Gaboon, in Afriea, from the
geeds of the Alangifera Gabonensis, called Dieca or
Odika bread. By simply boiling in water, from 70
to 80 per cent, of fat can be extracted from this
bread, In this respect ihese seeds resemble Choco-
late, and it .is not impossible that they might be
used in Burope in the same way. They are exceed-
ingly abundent in Gaboon.

The seeds of many of the palms yield large quan-
tities of oil, especially the oil palm (Elais guineensis)
of Africa. The seed of the cocoa-nut palm (Cocos
nucifera) is used as a substantive article of diet in
Ceylon and many parts of the East Indies. It is
imported into this conntry for the sake of the oil it
contains, The milk in the interior of the seed is a-
bland fluid, and, when the nut is fresh-gathered, is
a cool and pleasant drink. In the young state the
seeds of most palms are filled with a cool fluid con-
sisting mostly of water. This fluid is drunk by the
inhabitants of the countries in which they grow,
The double cocoa-nut of the Seychelles Islands
(Loidicea Seychellarum) contains sometimes as much
as fourteen pints of water, and is drunk by sailors
touching on these islands with great relish. Even
the hard ivory-out ( Phylelephas macrocarpa) contaius
when young a fluid which is drunk by the natives
of the countries in which it grows.

Amongst vegetable foods yielding oil the Cocoa or
Chocolate plant ( Theobroma Cacao) is one of the
most remarkable. The seeds of this plant contain
50 per cent. of a hard oil or butter.

Food is sometimes preserved in oil which, on ac-
count of the small quantity of oxygen it contains,’
prevents animal or vegetable substances from putre-
fying. A familiar instance is known in this covntry
in the case of the fish called sardines, which are
thus preserved. Oil is used for this purpose in
China. :

ACIDS.

Many of the organic acids resemble closely in
their composition starch and sugar, and may to a
certain extent act on the system in the same way,
They are therefore referred to the carbonaceous
group, but there is no reazon to suppose that in any
system of diet they could be substituted for any
of the other substances in the group. The following
paragraphs explain their action:

Organic Acids enter extensively into the sompo-
sition of various kinds of food. The acids most.
commonly used in diet are—Acetie acid, Citric acid,
Tartaric acid, Malic acid, Oxalic ac'd.

As articles of diet they probably all act in the
same manner on the system. They all exert a sol-
vent power over mineral substances, and assist in
carrying the alkalies and alkaline earths into the
Llood. There is also reason to believe that in cer-
tain states of the system they favour the develop-
ment of the gastric juice in the stomach, and assist,
by their decomposision, in oxidising the materials of
the blood. In all cases they act medicinally, or ag.
auxiliaries, to the first class of fuods. :

Acetic Aeid, or Vinegar, is obtained either from
the uxidation of alcohol in fermented liquors, or from-
the distillution of wood. Common vinegar is obtained
from the oxidation of the fermented wort of mualt.
Vinegar is added to sauces and food to give them a
flavour. It also preserves vegetable substunces from
decomposition, and is used in the manufacture of
what are called ¢ Pickles.” : . '

Citric Acid is contained in many fruits, but it
exists in greatest abundance and purity iu the fruits
of the Orunge tribe (Adurantiacea). Citric acid is
separated from the fruits of these plants in a crys-
talline form. )

Turtaric Acid is found in the juice of the fruits of
the Vine tribe ( Vitacew), more especinlly of the-
common Vine ( Vitis vinifera). This acid gives the-
acidity to the fruit of the grape, 2nd is the acid pre-.
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sent in wines, Tt form with potass an insoluble salt,
known by the name of cream of tartar.

Malic Acid is contained in the fruits of the Rose
tribe (Rosacee). It bas the same general properties
as the other acids, and is contained alone in appler
and pears, whilst in cherries, plums, &c., it is mixed
with other acids.

" Ozalic Acid is contained in the Wood Sorrel ( Oz
alis acetosella, also in the common Sorrel (Rumex
acetosa), and various species of Rhubarb (Rheum).
Species of the latter gepus are extensively cultivated
in this country, and the petioles of their large leaves
cut up and mnade into pies, puddings, &c.

The basis of vinegar consists of acetic acid, which
is composed of carbon, hydrogen, and oxygen; the
same elements that enter into the composition of
alcobol.  This compound is also procured from the
distillation of wood. The acetic acid thus procured
is called pyroligneous acid. The quantity of acetic
acid in vinegar is from 4 to 5 per cent. Malt vine-
gor containg, besides acetic ncid, water, dextrin, and
frequently sulphuric acid. Wine vinegar contains,
besides acetic acid, the constituents of the wine from
which it is made, as tartaric acid, &e. Purevinegar
is traneparent, but burnt sugar is added to give it a
colour, on account of a popular prejudice in favour
of coloured vinegar.

Various kinds of fruits, Jeaves, and parts of plaots

- are preserved in vinegar and added to food. Soz_ne
- things are used in this way which are not otherwise

employed. This is the case with the caper, which
is the fruit of the Cupparis spinosa; and the Ster-

- tion, the fruit of the Indian cress { Cropeolum majus).
~A collection of fruitsand plants preserved in vinegar

will be found on the shelves devoted to the exhibi-
tion of ¢ acids.”

Sugar may be converted into vinegar by the aid
of vegetation. The so-called “Vinegar Plant,” of
which aspecimen is exhibited in the Museum, is the

- mycelium of a fangus, which, during its growth in

sugar and water, decomposes the sagar, and the re-

- sult is the formation of the vegetable matter of the

plant, and the development of acetic acid.
The natural order Aurantiaceze embraces the

- Orange, ‘the Lemon, the Citron, the Shaddock, the

- juice of the fruit.

Pomelot, the Lime, and other fruits. All of them
contain citric acid, and varying proportions of sugar.

The flowers of the Orange yield a delicious per-
fume known as Oil of Neroli.

" The juice of these fruits is employed in the Navy
for the purpose of preventing scurvy amongst sailors.
This effect has beeun attributed solely to the citric
acid, but it has been found that the acid alone does
pot act- so efficaciously as when contained in the
Hence some writers have attri-
buted the effect to a chemical compound of the acid

- with other ingredients of the juice.

- &e.

- Citric acid is also found in many fruits, but mixzed
with other acids, as in the Berberry, Strawberry,

:Tartaric Aeid forms with potase an insoluble salt,

- known hy the name of Argol, and, when purified,

‘Uream of Tartar, This salt is found in the lees of
wine. . By burning it the tartaric acid is converted

- into carbonic acid, and the salt of tartar (carbonate
. of, potash) is made from the tartar of wine, .IHence

also the name’Tartaric Acid. The dried fruits of

-the Grape ( Vitis vinifira) are known by the name of

~4¢raisins’’ and * currants,”

. The Tomato is the fruit of the Lycopersicum escu-
lentum, and on account of its acid flavor is used as a
sauce,

The edible products of the natural order Rosacesm,
comprising the fraits of the Apple, Pear, Apricot,
Nectarine, Peach, Cherry, Plum, Raspberry, Straw-
herry, contain malic acid. They are mostly pre-
served in sugar. Many forms of plums called Prunes
contain a sufficient quantity of sugar to be dried and
preserved without further preparation.—4 Guide fo
the Food Collection in the South Kensington Museum.

@he Bourd of Arts € Bamfuctures

FOR UPPER CANADA.

—

The regular quarterly Meeting of the Board will
be held on Tuesday, the 2nd day of July, at half
past one o’clock, P.M., at the Board Rooms, in the
New Hall of the Mechanics’ Iunstitute, corner of
Church and Adelaide Streets, Toronto.

The Sub-committee will meet at half past eleven
o’clock, A. M., on the same day.
W. Epwarbs,
Secretary.

<>

THE TORONTO MECHANICS' INSTITUTE.

ABSTRACT OF ANNUAL REPORT AND PROCEBDiNGS.

The Annyal Meeting of this Institution was held
on Monday, May 13th; Joseph D. Ridout, Esq.,
President, in the chair.

The Secretary read the report of the Board of Di-
rectors, which was adopted ; and the President hav-
ing appointed scrutineers of the ballot, the election
was proceeded with, and resulted in the selection of
the following named gentlemen as Office-bearers and
Directors for the ensuing year, viz:

Rice Lewis, President.

R. A. Harrison, 1st Vice-President.
W. Edwards, 2nd Vice-President.
John Paterson, Treasurer.

Direciors : Messrs. W. Hay, J. E. Pell, Jos. D. Ri-
dout, Patrick Freeland, John Cowan, C.W. Bunting,
James Litster, W. 8. Lee, John Withrow, H. Piper
R. J. Griffith and R. McPhail.

The first topic taken up in the report is the mem-
bership.

¢ The Board had hoped to be in a position to report
an increagse of members during their term of office.  Al-
though their hopes in this respect have not been fully
realized, the decrease has been 89 trifling, compnred
with the two former years, as to justify them in con.
cluding that the Institute has again entered upon a ca
recr of prosperity similar to that which it previously”
evjoyed.”

The number of members and subscribers at last
annunl report, was 626, the total number at present
is 620, showing a decrease of six during the year,
compared with a decrease of 165 reported last yoar.
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« The Board confidently anticipate a large accession
to the membership during the ensuing year, induced by
more extensive accommodations, the prospect of large
additions both to the library and reading room, and im-
provement in every other departmeat.”

The treasurer’s statement shows total receipts
from all sources $17,480 13 ; expenditure, $8,428 13 ;
balance in hand $9,052,00. The assets and liabilities
of the Institute are estimated as follows:

Assers:

Balaoce cash in hand. ...........$9,052 00

Members’ Subscriptions due ... 128 00
Rents due...eens veceeeeen seeenenes 26 37
Value of Buailding .....ccoeenene 32.000 00
Value of ground (€ost) seeeees.e 6,625 00

Value of Library, Furuiture, &c.4,200 00
$51,931 37

LiABILITIES :
Loan on Building and Ground ............... 18,400 00
Clear AsSetS .veeeveeiecivirrecennns $33,531 37

In compliance with the new by-laws ot the Insti-
tute, the principal portion of the hooks held by the
members were sent in daring the week preceding
the annual meeting, and a thorough examination of
the library was made by the Board. Its condition
is thus given:
¢ The total number of Books in the Library, ac-

cording to the last Annual Report, was........... 4,121
Added by purchase during the year........ . 292
Bound up from Reading Room ..ceee e vevevinnnnes 56
Donutions ...... bor nrensenss cavre sun sonsries o veeennre eesens 1

Totaloue e corvervosciesennne aevneiervneenrooe 4,470

Worn out, or rendered unfit for circulation
during the year. c..ocie vieenrees veeeiins eene
Missing, or worn out darving former years,
but of which no account had been previ-
ously taken, for want of annual examioa-
tion; and works lost by membhers, for
which payment has been received by the
Tnstitute. covrne vervecene tenens cenninces crevacnen vee

158

282 435

The report recommends that a Conversazione
should be held at the opening of the Music Ifall, the
profits to be devoted exclusively to the purchase of
books for the Library.

The Board acknowledges the obligation the Insti-
tute is under to those gentlemen who have furnished
their respective periodicals to the Reading Room
free of charge ; and states that

¢« This department of the Institute has been well at-
tended during the year, and undoubtedly would have
been better appreciated, but for want of room and con-
sequent classification of the periodicals supplied; the
interest, however, taken in the Reading Room augurs
well for the future, when the large room with smple
accorawodation shiall be thrown open.”

The Reading Room has been supplied during the
year with 41 Canadian, 22 British, and 15 Ameri-
ean Newspapers and Magazines; several other Bri.
tish Periodicals have been ordered.

For want of proper accommodation in the present
building, and having to ‘devote so much time and

N
attention to the new Hall, but one lecture was de-
livered in connection with the Institute during the
pust session. '

¢ An English class established in 1859, under the di-
rection of Mr. Richard Lewis, was re-organized last fall
and met for o term of five months. The exercises con-
sisted of lessons in English Grammar, on the analysis
of sentences, on composition and rhetorie, and on logic,
elocution and public speaking. Mr. Lewis labored
zenlously for the improvement of bis class, which was
well attended, and a manifest improvement was the re-
sult in all who attended industriously to the studies.
It was closed only a week or two since, when the thanks
of the class were heartily accorded to Mr. Lewis for the
interest he had manifested in the welfare and improve-
ment of its members.

¢« The class has agreed to meet at intervals through
the summer months, so as to continue its organization
ready for next session.

¢ A class for the study of voeal music has recently
been established in connection with the I[nstitute, con-
duced by Mr, C. Pearson, which your Board have rea-
son to believe is making satisfactory progress in its
stadies.

The Board recommend to their successors, that a
large share of attention be given to the formation
and conducting of classes in the Institute, especially
as ample rooms have been provided in the new- Hall
for their accommodation. i

The report states that a settlement was obtained
with the government in August last, ‘“ when the
sum of $16,000 was accepted for the purpose of co-
vering the cost of alterations and repairs to the new
Ilal), and for Rent, Insurance, and Interest on the
debt, for such time as the building might be expected
to be undergoing the necessary repairs and altera-
tions. After various delays from causes which
have already been under discussion, the principal
works for the completion of the building were given
out to contract, and are now, with the excepiion of
the Music Ilall, nearly ready for occupation.

The services of the late President, Patrick Free-
land, Esq., and of the Hon. G, W. Allan, in obtain-
ing the settlement with the government, are acknow-
ledged with the warmest expression of thanks.

“The Board have leased the set of offices in the south-
west corner of the ground floor of the building, for &
term of five years, at an annual rent of $300; and have
also leased three rooms, on the south-west corner of the
secoud story, to the Board of Arts and Maoufuctures,
tor its model rooms, and I'ree Library of reference, for
a term of three years, at an annual reut of $240.

¢« Other rooms, both for permanent and casual ren-
tals, are yet at the disposal of the Iustitute, from the
whole of which a sufiicient revenue to meet the annual
interest, and insurance on the building, may be
anticipated.”

An arrangement has been entered into with the
“Toronto Electoral Division Society,” to hold a joint
Exhibition of Arts, Manufactures, and Horticulta-
ral and Agricultaral products, in the New IIall of
the Institute. The Exhibition'will open on Monday
the 7th of October, and remain open from 10 a. m.,

to 10 p. m., each day, for two weeks. Nearly one
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thousand dollars will be offered in prizes, open to
all the Province, ’

The Institute proposes to hold a Bazaar in con-
nection with the Exhibition, the proceeds to be ap-
* plied to the purchase of a suitable Organ for the
Music Hall, where it will be at all times available
for Concerts, Musical Societies, &c. .

¢« Under authority of the Act passed during the last
session of the Proviucial Legislaturve, your Board sur-
rendered the original Charter of the Institute, and filed
declarations incorporating it under the general Act for
the Incorporation of Mechanics’ Institutes, chap. 72
Consolidated Statutes of Canada. The new constitution
and by-laws adopted under caid act have been in force
since the first day of September last,”

The report strongly urges upon the members the
claims the Journal of the Board of Art and Manu-
factures has on their sapport; and also recommends
that during next year, with the extensive accommo-
dations for classes already referred to, a large nom-
- ber of the members will prepare themselves to com-
" pete for diplomas at the Annual Examination pro-

posed to be held by the Board, in May, 1862,

Under the new Constitution and by-laws of the In-
stitute, the office of Secretary and Librarian is made
a jointoffice, filled by the appointment of the Board
of Directors, instead of by annual election by the

" members as heretofore. Mr. George Longman has
been appointed to the joint office.
(Signed) Jos. D, Rivovr,
i President.

PROVINCIAL EXHIBITION.

Rules and Regulations,

SixTeEsNTH., ExHiBITION OF THE PrOVINCIAL A@RICUL-
TURAL ASsQCIATION, to be held at London, ou Tues-
day, Wednesday, Thursday and Friday, September
241h, 25th, 26tb, and 271h,

¢ The members of the Agricultural Societies of
the several Townships within the County, or Electo-
ral Division or United Counties, wherein the Annual
Exhibition may be held, and the members of the
said County or Electoral Division Society, shall be
also members of the Association for that year, and
have member’s tickets accordingly ; provided the
Agricaltural Societies of the said Townships, or the
Society of the said County or Electoral Division or
United Counties, shall devote their whole funds for
the year, including the Government Grant, in aid of
" the Association,. The Office-bearers of all County
Societies shall have tickets of free entrance during
the show.—By-Law.” ’
1. The payment of $1 and upwards constitutes a
person & member of the Agricaltural Association of
Upper Canada for one year; and $10 for life, when
given for that specific object, and not as a contribu
tion to the local funds.

.2. No one but a member shall be allowed to
compete for prizes except in classes, 29, 39, 47, 48,
and 59.

3. All entries must be made on printed forms,
which may be obtained of the Secretaries of Agri.
cultural Societies, or of Mechanics’ Institutes, free

of charge. 'iese forms are to be filled up and’
signed by the exhibitor, enclosing a doltar for mem-.
bership, and sent to the Secretary of the Association,
Board of Agriculture, Toronto, ON or BEFORE SATUR-:
paY, Avcusr 3lst, after which no entries can be.
waken except in the Horticultural and Ladies’ De-
partinents and Foreign Classes.

Exhibitors in these Departments may enter articles
up to Monduy Evening of the show week, when the
Books will be finally closed.

4. Blood Horses, and thorough-bred Caitle must be
entered, and have their full pedigree properly attes-
ted and sent to the Secretary in Turonto, nof later
than Saturday, August 24th. No animal will be
allowed to compete as pure bred, unless they possess
regular Stud and IIerd Book pedigrees, or satisfac-
tory evidence be produced that they are directly
descended from such stock. In the elass of Durbam
cattle, particulurly, no animal will be entered for
competition, unless the pedigree of the same be first
inserted in the English or American Herd Book, or
in the Upper Canada Stock Register, kept at the
office of the Board of Agriculture.

5. Tickets from the Treasurer’s office will be
furnished each exhibiting member, till Monday
evening, Sep. 23rd, which will admit himself only,
free to every department of the Eshibition during
the Show. Life members admitted free throughout
the Exhibition. :

No members’ tickets will he issued after Monday
evening, but those issued up to that time will be good -
till the close of the show. :

Necessary attendants upon stock and articles,

belonging to exhibitors, will be furnished with ad-
mission tickets with their names written upon ther,
which ticket will be good at the Exhibitor's Gale
only. .
6. The admission fees to non-members, on Tues-
day and Wednesday, will be balf-a-dollar, and on
Thursday and Friday, a quarter dollar, each time of
entering through the gates.

Tickets of admission to those who are not members,.
will be issued on and after Tuesday morning, at 25
cents each,—two such tickets to be given up at the
gates each time of admission, on Tyesday, and Wed-
nesday, and one such tickes on Thursduy and Friday,
in nceordance with the above rates. Children under
fourteen years of age, half-price.  Carriages to pay
one dollar each admission; each oeccupans, except
the driver, to be also provided with the usual admis-
sion ticket. IIursemen half a dollar,

7. Bvery article, other than live stock, exhibited
for competition, must be the growth, product, or
manufacture of Canada, except in cliasses 39 and 59,
Live stock, except in class 29, must be the bona fide
property of persons residing in Canada, and must
he exhibited in the name of the owner only.

BES™ Al Premiums for arlicles, except Slock, are {o
be awarded to the manufucturers or producers only.

8. Anrticles for exhibition must be on the grounds
on Monday, Sep 23, except live stock, which must
be there not later than Tuesday at noon,

9. Discretionary premiums will be awarded for
snch articles as may be considered worthy by the
Judges, although not enumerated in the liss, and the
Direotors will determine the amount of premium.

In the Fine Arts and Mechanical department,
Diplomas will be awarded—in addition to the money
prizes—to any specimen evincing great skill in its
production, or deomed otherwise worthy of such a
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distinction, on its being recommended by the Judges
and approved of by the Committee to whom all such
matters shall be referred. .

10. In the absence of competition in any of the
Classes, or if the stock or-articles exhibited he of infe-
rior quality, the judges will esercise their diseretion
a8 to the value of the premiums they recommend.

No person will be allowed to ioterfere with the
judges while in the discharge of their duties. Any
person so interfering will forfeit any premium which
may be awarded them.

11. A GexeraL SuPERINTENDENT will be appointed,
who will have the general supervision of the grounds,
and the arrangements of the exzhibition. Ie will
have an office upon the ground; where all persons
having enquiries to make in relation to the arrange-
ments will apply.

No articles or stock exhibited will he allowed to
be removed from the grounds, till the close of the
exhibition, under the penalty of losing the premiums.
The exhibition will close immediately upon the de-
livery of the President’s address on Friday afternoon.
An Auctioneer will be on the ground after the pre-
miums are announced, and every facility afforded for
the transaction of business,

12. Delegates, Judges and Members of the Press
are requested and expected to report themselves at
the Secretary’s Office, immediately on their arrival.
- 13. The Judges are to meet at the Secretary’s
Office on the grounds, on Tuesday, 24th, at noon, to
make arrangements for entering upon their duties.

14. The annual meeting of the Directors of the
Association will take place on the grounds on Fri-
day morning, 27th, at 10 o’clock,

15. While the directors will take every possible
precaution, under the cir-umstances, to insure the
safety of articles sent to the exhibition, yet they
wish it to be distincily understood that the owners
must themselves take the risk of exhibiting them;
and that should any article be accidentally injured,
lost, or stolen, the Directors will give all the assis-
tance in their power towards the recovery of the
same, hut will not make any paywent for the value
thereof.

Exhibitors must provide for the delivery of their
articles upon the show ground. The Association
cannot in any case make provision for the transpor-
tation, or be subjected to any expense therefor, either
in their delivery at or return from the grounds; all
the expenses conncected therewith must be provided
for by the Exhibitors themselves.

16. The Treasurer will be prepared to commence
paying the premiams on Saturday, 28th, at 9 a. m.,
and parties who shall have prizes awarded them are
particularly requested to apply for them before leav-
iog Loadun, or leave a written order with some per-
son to receive them, stating the articles for which
prizes are claimed.

N.B.—In case the Directors shall require any

particalar information in reference to animals or|

articles taking first prizes, the owners wiil be expec-
ted to transmis it, when requested to do so.

5&5=The Local Committee will make arrang ements
with Steamboat and Railroad proprietors for carry-

ing articles and passengers at reduced rates.

. Provender will be provided by the Association for
live stock ut cust price, .
Arrangements will be made with the Customs de-

Eart.ment. for the free entry of articles fur competi-
ion.

Music.—The following prizes,, in addition to the
list published in the last number of the Journal, are
offered in competition to instrumental Bands of
Music ;—

For the Best Canadian Amateur Band con-

sisting of not less than eight performers,

of whom there shall not be more than
two professional artists.....cveeeesecreseen.. 5100 00
2nd, 40 weeerirennes 75 00
3rd. do.....oleeeee. 50 00

Each Band will be required to execute the follow-
ing pieces of Music, viz: —71he- National Anthem ;
Rule Britannia ; a quick step; Waltz ; Song; Polka;
Set of Quadrilles, and a Medley or Operatic Piece ;
and to be on the grounds under the direction of the
Committee during the continunnce of the Exhibition.
Bands intending to compete will communicate their
intention to the Secretary of the Association at
Toronto, or to the Secretary of the Local Committee,
at London, at least a week before the Exhibition
commences.

Che Board of Arts & Flannfactures

FOR LOWER CANADA.

*Board Rooms, Mechanics’ ITall,
Montreal, 28th May, 1861.
The Board met this day at 3 o’clock, p.m.
Present: J. Redpath, President; in the chair; W,
Rodden,Vice President; Dr.Dawson, Messrs. Browne,
Bulmer, Chamberlin, Forsyth, Marray, Munro, and
McQuestin,

The Minutes of the last meeting were read and
approved.

The following Report, from the Sub-Committee,
was then read:

The Sub-Committee have the houmor to report—
That the Secretary has reported, as the result of his
labours at Quebec during the past session of Parlia-
ment, that the Provincial Government having de-
clared their intention to oppose all legislation for
the amendment of the laws relating to Patents of
Tavention, the bill prepared for that purpose and
introduced by Mr. Abbott, M.P.P., for Argenteuil,
and printed, was not passed into law. ‘Those portions
of it, however, relating toTrade Marks and the Regis- .
tration of Designs wére introduced as aseparate bill,
into the Legislative Council, by the Hon. Mr. Fer-
rier. It was taken charge of in the Assembly by
the Hon. John Rose, and, with some slight modifi-
cativng, became law,

No action was taken by the government upon the
petition for some measure of sanitary reform, a mat-
ter, the urgency and importance of which seems to
be little appreciated by the public men of the country.

The bill prepared to amend the act constituting
this Board was, after several interviews with mem-
bers of the government, by Professor Hind on be-
half of the Upper Canada Board, and your Vice Pre-
sident and Secretary on behalf of this Board, also
confided to the IIon. Mr, Ferrier, and by bim intro-
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duced in the Legislative Council. At the beginning
of the session the Board of Agriculture, through
Major Campbel), introduced the bill of last session
to amend the act constituting that Board, but with-
out the portions relating to the Boards of Arts and
~Manufactures. In committee, however, the bill re-
lating to this Board was incorporated with it, and
further proceedings upon Mr. Ferrier’s bill stayed in
the Council. The two bills thus amalgamated passed
the Lower Hnuse without opposition, and reccived a
2nd reading in the Council. IIaving been referred to
a committee, however, it was never reported, the com.
mittee deeming that the amendments in the consti-
tution of the Board of Agriculture and the abolition
of the Provincial Agricultural Association would not
be acceptable to the farmers of Upper Canada. The
other bill, relating solely to the Boards of Artsand
Manufactures, was then moved to a second reading
with the assent of the Government, and referred to a
committee, where all but the more important clauses
were cut out. In its reduced form it received a third
reading, and was sent to the Lower House, where,
however, the Agricultural influence revenged itsell
upon the Upper Canada members of the Council
represeniing the Agricultural interest, who had de-
feated their bill, by refusing to suspend the rules and
allow the bill of the Boards of Arts to become Jaw.
They declared - that both bills should go through, or
neither., Your committee refrain from all comment
on this proceeding, ‘contenting themselves with
simply recording it.
Notwithstanding the urgent representations made
of the absolute necessity of an increased grant to
enable this Board to perform the functions assigned
to it with advantage to the government and publie,
or with credit to themselves, her Majesty’s Provincial
advisers did not think that in the present condition
of the finances of the country, any increase could be
made in the.graots. Thus, while the Agricultural
-Boards have upwards of $100,000 placed at their
disposal, to foster that which scarcely needs foster-
ing in Capnada, the hoards representing the Mecha-
- nies and Manufacturers of the country, an interest
. struggling upwards amid many difficulties, must re-
main content with $4000 as a mark of the apprecia-
tion in which they are held by the government and
- parliament of the country.

The government also declined to submit any grant
in the estimates, for the purpose of having Canada
represented in the Great Exhibition of 1862. Your
committee cannot express too strongly their sense
of the evil done to the country by this, in their
opinion, unwise’ economy. There can be no doubt
that nothing has ever given Canada so high a posi-
tion in the eyes of Europe, as the Exhibition she
made of heir various products in 1851 and 1855, Till
then regarded by the mass of Europeans as a distant

semi-barbarous dependency of Britain, with a rigor-
ous climate and barren soil, where mought but
savages and outeasts could live, and nought bus furs
and timber could be procured. She showed on these
nceasions how great her resources were, and, to the
astonishment of those who knew her best, took a
pdsition which vied with that of old, wealthy and
mighty nations. Just at a time when our railway
system is in a great measure completed, when our
seaports are crowded beyond all previous example
with ships seeking cargoes of our products; when
the mines of Lower Canada are just being opened
ap, and there is especial need that the attention of
capitalists should ‘be directed towards the splendid
opening here for investment in mining adventures,
when the eclat of the visit of the heir apparent is
still fresh in the minds of the people of Britain, to
put in an apparent admission that we have already

‘culminated and are beginning to decay, that we can

not do as well now as we did ten years ago, is to
submit to humiliation, to lose ground, and accept
defeat in the contest for industrial rank.

The neglect to appoint a Commission will have
this further evil effect, that acecording to the sixth
role or decision of the Royal Commission, no private
parties in any foreign country or colony will he
allowed to exhibit, nor will the Commissioners hold
communications with any such persons except
through Commissioners appointed by their govern-
ments, - It will therefore be impossible, it is feared,
for individual enterprise in any way to remedy this
neglect of the government. It is hoped, therefore,
that a Commission may yet be appointed to aet on
behalf of individual contributors who may be desir-
ous of exhibiting specimens of the mireral and other
riches of the country. Even if this obstacle did not
exist, the Board could not, owing to the scanty funds
placed at its dispnsal, undertake the work,

The report was unanimously adopted.

It was then resolved, thatthe President (J. Red-
path), the Vice President (W. Rodden), Dr, Daivson,
and the Secretary (B. Chamberlin), be a commmittee
to wait on Messrs. Galt and Rose, in reference to
the interest on the debt of the building, and in re-
gard to an Exhibition. Said committee to report to
the Sub-committee. And in the event of the govern-
ment giving encouragement with reference to the
Exhibition of 1862, the Sub-committee is empowered
to make the preliminary arrangements, and report
at the quarterly meeting.

It was also resolved, that a memorial emhodying
the views of the Board in reference to the Exhibition
in 1862, as expressed in the report just adopted, bo
prepared and forwarded to the Governor in Council,
and that the same be given all possible publicity.

The meeting then adjourned,

B. CoanperuiN, Secretary.
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@orresponlense,

To the Editor of the Journal of the Board of Arts and
Manufactures.

SiR,—In the January number of your journal there
appeared a programme of a system of Examinations, in
various departments of study, of members of Mechanics’
Institutes in Upper Canada, proposed to be beld annu-
ally by the Board of Arts and Manufactures; the first
of which was announced to take place in May of the
present year.

Not having heard that such an examination bas been
held, and feeling somewhat curious to know whether any
candidates have presented themselves from the fifty or
sixty Mechanics' Institutes in this section of the Pro-
vinee, I take the liberty of asking you for information
on the subject. g

1 notice in the number of the Society of Arts Journal
for May 3lst, that the examination by that Society for
the present year had been concluded, and that there
were thirty-six successful candidates for money prizes,
and 653 for first, second and third class certificates,

The subjects for examination were nearly the same as
contained in the programme of your Board, and embrace
almost every branch of study of value to practical men.

In analysing the occupations of the various candidates
to whom the money prizes and certificates were awarded,
I find that there were 239 clerks and book-keepers, 60
teachers, 137 mechanics and manufacturers in sixty-four
different branches of trade, 35 warehousemen, 28 pupils
of Institutes, 8 draughtsmen, 14 chemists, 26 pupils of
architects, engincers and surveyors, 24 grocers, drapers
and salesmen, 7 revenue, excise and civil service officers,
7 booksellers and stationers, and 4 reporters; and the
remainder were gardeners, letter-carriers, artists, dress-
makers, miners, housekeepers, farmers, dentists, gover-
nesses, agents, messengers, engine drivers, timekeepers,
auctioneers, merchants, police constables, and persons
engaged in various other industrial pursuits.

I have no doubt but the good effected in England by
the establishmeunt of these examinations has been very
extensive, a3 it has brought into active operation a well
digested system of class education, in connection with
the various mechanics’ and other institutes in union
with the Society; and has been the means of affording
instruction annually to some thousands of the adults
and youths of the industrial classes, who, being actively
engaged in business, would otherwise have had no
favorable opportunities of improving their minds, and
fitting themselves for their several ocenpations.

We cannot hope to see, in our time, as complete
orgnnizations of classes by the Institutes bere as in
England; but still, much may be done if the efforts are
only made and persisted in; and when the proposed
examinations of the Board shall be successfully carried
out, there is no doubt but the holders of its certificates
of competency, proficiency, &c., in any particular de-
partment of study, will possess very great advantages

.toit?

over their fellows, in the ready obtairing of empioyment
at liberal rates of remuneration,
Yours, &e.,

. A Memper T. M. I.
Torouto, June 18, 1861.

[No candidates offered themselves at the time appoint-
ed, owing, no doubt, to the comparatively short notice
given by the Board of the intended examination. We
are informed, however, that classes have been organized
in some of the Institutes, with a view to preparing
themselves for the next session.—Ep. Jour.]

Toronto, 17th May, 1861.

To the Editor of the Journal of the Board of Arts and
Manufuctures.

Sir,—I was very much pleased upon the receipt of the
May number of your valuable journal, to notice a letter
signed ¢ A member T. M. I.”” Tam right glad to see the
gauntlet thus thrown down by your correspondent, for
I am sure that many will unite with him in saying, <1
have been anxiously looking for correspondence ont the
subject as each issue of the Journal has appeared, buf
have so far had to look in vain.”

I exceedingly regret Mr. Editor that so much apathy
should be found to exist among those who interest them~
selves in the Mechanics’ Institutes of Upper Cunada;
evidently something needs to be done to ¢lothe the ¢ Dry
Bopes” with life, health and vigour. There is the
material Sir, or I should rather say (to continue the
figure) there is the body,—the question is, who shall be
the first to suggest the means of imparting a healthy-tone
There are, I doubt not, many Institutes in the
Upper Province in good and successful working order,
and the question naturally suggests itself how and why
they are so? This question is a pertinent one, of consid-
erable importance, inasmuch as they are the exception,
instead of being, as they might and should be, the rule.
I feel convinced that if we could get together the mana-
gers or leading men from the successful and from the
unsuccessful Institntes, that in addition to the know-
ledge the one might be able to impart to the other, they
would infuse such a spirit of industry and enterprise inte
the indolent and lethargic, as would enable them to pro-
secute with vigour, that with which they are connected.

My plan is then, to form for Upper Canada an union
of Mechnnics’ Institutes, one of the objects of which
should be to meet anuually or oftener at some central
place, in o kind of conference such as is suggested by,
¢ Appendix E, Iand Book of Mechanics’ Institutions,
by W. H. T. Traice,” & copy of which you have in your
free Library of Reference, and should be in the posses-
sion of cvery Institute.

I will close by proposing two things. First. Thatfor
the benefit of all, you publish in your next number the
above mentioned appendix, and Second, that if there aro
any institations ready and willing to adopt the propesi-
tion as above, (that of union), that they forward to your
Secretary o statcment to that effect, the names of whioh
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you might publish in the succeeding nuwber of your
Journal, and I bave no doubt but that in the course of a
few months a sufficient number of Institutes would have
reponded, to justify the calling of delegates to form the
association.

1 do hope, Mr. Editor, that the netive working officers
and members of the Mechanics’ Tnstitutes of this Pro-
vince, will renew their endeavours to teach the hard
working and industrious sons of toil, that knowledge is
power, and learn themsclves that union ¢s strength.

Another Member,
T. M. L.

[We are pleased to see commenced in the Journal 2
correspondence relating to the position and objects of
the Mechanics’ Institutes of the Province, and hope to
see the subject well discussed in these pages, so that the
views and experiences of those who have taken an active
pert in the management of these institutions may be
imparted to others, ‘

For the information of the writer of the above com-
munication, we would wmention that oune of the purposes
for which the Boards of Arts and Manufactures have been

established is the promotion of the interests of the several.

Mechanics’ Institutes in Canada ; and that being com-
posed principally of Delegates from these [ustitutions,
with the Presidents of all Incorporated Institutes as ex-
officio members of the Board, furnishes at once just
such an organization as our correspondent suggests.

In August 1858, the executive committee of this Board,
in a cireular addressed to the Presidents and Delegates

of the several Institules, communicated the following
resolution ;—

Resolved :—« That the Secretary do request the dele-
gates from the several Mechanics’ Institutes to be pre-
pared, at the next Quarterly Meeting of the Board, to
discuss the question, —* Wiat can be done by the Board
to promate the efficiency of the Mechanics’ Institutes in
Upper Canada 2 nnd also to suggest that meetings of
the respective Institutes be held to discuss the question,
some time prior to the attending of their Delegates at

the meeting of the Board to be held on the 5th of
October next.”

We regret to say that, notwithstanding the above
invitatiou, no representatives from the Institutes came
to-the meeting prepared to discuss the question suggested,
or to give any information relating thereto. We trus
however that it will again be taken up at an early meet-
ing of the Board, and that members will then be pre-
pared to discuss any matters bearing on the interests of
these institutions.—Ep. JournaL. ]

To the Editor of the Journal of the Board of Arts and
Manufactures.

Sir,—1I bhave read with much interest the Reports of
Mechanics’ Institutes published in your Journal. They
bear evidence of progress and effort in the vight direc

“tion. The eatablishment of reading rooms and libraries
within the reach of the laboring classes, forms an impor-
tant step in adult education ; and the delivery of popu-

t | instruction classes.

lar lectures, however general and uosystematic in their
order, must give a beneficial impulse to these efforts.
The great purpose, however, of these Institutes still
remains neglected—the establishment of classes for
adult education. This is the most importaat, as it is no
doubt the most difficult work to be accomplished. The
news room and library are not used for educational
purposes. The library is used for amusement, and
works of solid information are very rarely demanded ;,
whilst the patrons of the news room seck its resources
for political or general information, or the pastime of a
leisure hour. No doubt these branches of 2 Mechanics’
Institute have an important influence on the character
of ils members; but no Mechanics’ Institute is worthy
of its name, or the patronage of the friends of progress,
which does not offer the advantage of class instruction
to the working classes. The countless opportunities for
making discoveries, inventions and improvements, which,
lie around them in their daily avocations, are lost,
because, notwithstanding all our educational efforts, the
great body of the people in every department of labour
are ignorant of the principles of physical science. Were
our farmers familinr with the elements of agricultural
chemistry, our artizans with those of mechanieal philo-
sophy, our miners with those of geology, and were these
educated to that degree of intelligence which would
enable them to communicate to others the suggestions
inspired by. their-avocations, it is impossible to over-
estimante the advantages that would follow. Instead of
inventions aud discoveries being isolated and confined
to the theorist and the philosopher, they would spring
from their natural sources, the field of labour, and be 28
extensive as the number of experimentera.

Now, the Mechanics’ Institute is the college of the
people. What an efficient common school system com-
mences, they would continue; and no national system
of instruction is complete without this adult college of
the people. The common school, under the best condi-
tions, can only supply a general elementary education,
The special instruction needed by adults in their differ-
ent pursuits is acquired best as it is needed, and in the
evening classes of a Mechanics’ Institute that instruction
could be best obtained. Much may be done in this
regard by the members forming themselves into mutual
But the best amateur teaching is
limited and of little value. It is too often unmethodi-
cal, uncertain, spasmodical and defective. Thorough
instruction must come from the qualified and profes-
sional teacher, and we have no right to expect such
instruction unless we pay the just value for it. Hence
it should be the chief object of the directors of these
institutes to encourage and aid the formation of classes,
under efficient teachers. The fees should be such as
wounld enable the poorest member to become students;
and as it is not probable that these fees would remu-
nerate the teacher, a portion of the funds of the insti-
tute, and of all other available resources, whether of
benevolent subseriptions or Government aids, should be
devoted to this all-important abject i

5
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The Periodical Examination which the Board of Arts
proposes to hold, and the certificates it offers to success-
ful candidates, is of such importance that it ought to
receive every encouragement, while the programme of
examination at once suggests the proper subjects of
study for the classes of & mechanics’ institute. In the
present depressed circumstances of these institutes, it
would be impossible to take up all the subjects; and in
making o selection, whilst the tendency would probabiy
be to take up the most practical and necessary—such
as arithmetic, mathematics, chemistry, mechanics,
drawing and agriculture—the claims of those branches
which have relation tn the communication and the dis-
cipline of thought should not be neglected. The study
of English, in all its forms of grammar, composition,
and the examination of high-class literature, and the
practice of discussion, under judicious management,
have the highest claims in the education of t:e common
people, where the common people hold such civic and
political power as in this country.

But as the kind of instruction and the managemeunt of
classes must form o subject of large consideration, I
forbear to trespass any further on your columns for the

present.
. I am, Sir, respectfully yours,
R. L.
Toronto, June 19, 1861.

NOTICES OF BOOKS.

The Metals in Canada. A Manual for Explorers, con-
taining Practical Instructicns in Searching for and
testing the value of Metallic Ores, with special reference
to Canada: By James L. Wirrson, and CHARLES
Ross, Mining Engineers. Montreal: B. Dawson, &
Son. 1 Vol. paper, pp. 80.

This little work is, as its authors profess it to be, a
compilation from various learned treatises on the sub-
Jject of mining, and more particularly from the Reports
of the Provincial Geological Survey. It sets forth in a
very clear and concise manner the forms and modes of
deposit, and other circumstances under which ores of
the more useful metals, with the exception of iron, have
been or are likely to be found in Canada, together with
notices of the most important mines throughout the
world that bear analogy to those in this country. It
also gives short practical directions for making surface
explorations, and for testing and examining many of
the metals and minerals. .

A work of this kind, small though it be, is likely to
prove of great utility not merely to those who are prac-
tically eugaged in investigations of this natare, but also
to all whose attention is directed to the mineral wenlth
existing in the country. There is no doubt that aslong
a8 conl and the precious metals are supposed to be hid-
den beneath 1he surface of the earth, requiring omly
skill and knowledge to bring them forth, the minds of
the community are continually barrassed and per-
plexed by reports of coal mines, veins of silver, and
similar discoveries. Under such circumstances, when
the public are excited, and individuals are ready upon
the slighest grounis to plunge into mining speculatious
the negative knowledge afforded by works of this des-
cription is surely of no slight value. The ability to
set at rest such vain expectations, and unfounded opi-
nions on subjecte of 80 grent moment to the welfare of
the community isundoubtedly by no means unimportant,

N N

¢ At the present time,” as our authors state in their in-
troduction, ¢ a variety of circumstances combine to give
an impetus to mining enterprise in this country. The
recent discoveries of valuable deposits of copper and
lead in the eastern part of the Province, the continued.
and greatly increased yield of the former metal in the
Lake Superior region, and its proportionably dimi-
nished production in Cornwall, taken in conjunction
with the increasing demand for this article, the remo-
val of the government restrictions on explorations, and
greater liberality in regavd to grants of land for mining
purposes, the recovery from recent great commercial
depression, and the universal attention which has lately
been directed in England to the development of the re-
sources of this Province.” We canvot, in fine, refrain
from expressing the gratification we feel at being able
to recommend a work of this description, emanating as
it does from Cunadian pens. It is a pleasing proof
that our country is advancing in scientific attainments,
and that its great natural resources stand in a fair way.
of being properly developed.

The Canadian Agriculturist, or Journal and Transactions
of the Board of Agriculture for Upper Canada.—
Toronto.

We have received the semi-monthly numbers of this
excellent publication from the 1st January to the pre-
sent time, and have invariably found their contents not
only instructive and interesting, but well adapted to -
diffuse a great variety of much needed practical infor-
mation among the farmers of Canada. Written comment:
on a Journal wbich has reached its thirteenth volume
is wholly unpecessary, but we may be permitted to
express our conv.ction that the Canadian Agriculturist
under its present management will rapidly increase
in public favour and estimation; and become a mezns
of Jiffusing & knowledge of the science and practice of
Husbandry, throughout a people at present eminently
agricultural in their pursuits, and to a very large extent
dependent upon their soil for its support.

éelsntzh Friicles.

ON SOME POINTS IN AMERICAN GEOLOGY.

DY T. STERRY HUNT, M.A., F.R.S8.. OF THE GEOLOGICAL S8URVEY
OF OANADA.

Concluded from page 166.

Such was the state of the question when Mr. Hall
came forward bringing his great knowledge of the:
sedimentary formations of Nurth America to bear
upon the theory of continents and mountains, These
were first advanced in his address delivered before
the American Association for the Advancement of
Science, as its President, at Montreal in August,
1857. This address was pever published, but the
author’s views were brought forward in the first
volame of his Report on the Geology of luwa, p. 41,
and with more detail in the introduction to the third
volume of his Palwontology of New York, from which
we have taken the abstract already given, He has
shown that the difference between the geographical
features of the eastern and centr:al parts of North
America is directly connected with the greater ac-
cumulation of sediment along the Appulaghians,
e bas farther shewn that so fur from local elevation
being concerned in the formation of these mountains,
the strata which form their base are to be found be-
neath their foucdations at 2 much lower horizon than
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in the undisturbed hills of the Mississippi valley,
and that to this depression chiefly is due the fact
that the mountains of the Appalachian range do not,
like those hills, exhibit in their vertical height above
the sea the whole accumulated thickness of the palee-
ozoic stratn which lie buried beneath their summits.

Mr. Hall has made n beautiful application of these
views to explain the fact of the height of the Green
Mountains over the Laurentides, and of the White
Mountains over the former, by remarking that we
have sucgessively the Lower and the Upper Silurian
strata superimposed on those of the Laurentian sys-
tem. The same thing is strikingly shown in the
faet that the higher mountain chains of the globe are
composed of newer formations, and that the sum-
mits of the Alps are probably altered sediments of
tertiary age. {dm. Jour. Sci. xxix. 118.)

The lines of mountain elevation of De Beaumont
are, according to Hall, simply those of original ac-
cumulations, which took place along current or shore
lines, and have subsequently, by coatinental cleva-
tions, produced mountain chains. ¢ They were not
then due to a later action upon the earth’s crust, but
the course of the chain and the source of the materi-
als were predetermined by forcesin operation long
anterior to the existence of the mountains or of the
continent of which they furm a vart.” (P. 86.)

It will be seen from what we have said of Buffun,
De Montlosier and Lesley that many of the views of
Mz, ITall are not new but old ; it was, however, re-
served to him to complete the theory and give to the
world a rational system of orographic geology. Ile
modestly says, ‘I believe I have controverted no
established fact or principle beyond that of denying
the influence of local elevating forces, and the intru-
sion of ancient or plutonic formations beneath the
lines of mountains, as ordinarly understood and ad-
vocated. In this T believe I am only going back to
the views which were long since entertained hy ge
ologists relative to continental elevations.” (P 82.)

The nature of the palacozoic sediments of North
America clearly shows that they were accumulated
during o slow progressive subsidence of the ocean’s
bed, lasting through the palmozoic period, and this
subsidence which would be greatest along the line
of greatest accumulation, was doubtless, as Mr. Hall
considers, connected with the transfer of sediment
and the variations of local pressure acting upon the
yielding crust of the earth, agreeably to the views of
Sir John Herschel. This subsidence of the ocean’s
bottom would, according to Mr. I1all, cause plications
in the soft and yielding strata. Lyell bad already in
speculating upon the resultsof a covling and contract.
ing sea of molten matter, such as be imagined might
have once underlaid the Apopalachians, suggested
that the incumbent flexible strata, collapsing in obe
dience to gravity would be forced, if this contraction
took place along narrow and parallel zones of country.
to fold intdo o smaller space as they conformed to the
circamference of a smaller are, *“ enabling the force
of gravity, though originally exerted vertically, to
bend and squeezeo the rocks as if they had been sub-
jected to lateral pressure.¥

Adaitting thus [Terschel’s theory of subsidence
and Lyell’s of plication, Mr. Iall proceeds to inquire
into the great system of foldings presented by the
Appalchians. The sinking along the line of greatest
accumulation, produces a vast synclinal, which is
that of the mountain ranges, and the result of a sink-

# Travels in NorthjAmerica, 1st visit, vol. i, p. 78.

ing of flexible beds will be the production within the
greater synclinal and anticlinal azes, which must
gradually declive toward the margin of the great
syoaclinal axis. This process the author observes
appears to furnish a satisfactory explanation of the
differance of slope on the two sides of the Appala-
chian anticlinals, where the dips on one side are uni-
formly steeper than on the other. (P. 7L.)

An impertant question here arises, which is this:
—while admitting with Lyell and Hall that parallel
fuldings may be the result of the subsidence which
accompanied the deposition of the Appalachian sedi-
meunts, we inquire whether the cause is adequate to
produce the vast and repeated flexures presented by
the Alleghanies. Mr. Billings in a recent paper in
the Canadian Naturalist (Jan. 1860), has endeavored
to show that the foldings thus produced must be in-
significant when compared with the great undula-
tions of strata, whose origin Prof. Rogers has en-
deavored to explain by his theory of earthquake
waves propagated through the igneous fluid mass of
the globe, and rolling up the flexible crust. We
shall not stop to discuss this theory, but call atten-
tion to another agency hitherto overlooked, which
must also cause contraction and folding of the strata,
and to which we have already alluded. (A4m. Jour.
Sei. (2) xxx. 138.) Itisthe condensation which must
take place wheo porous sediments are converted into
crystalline rocks like gnesis and mica slate, and still
more when the elements of these sediments are
changed into minerals of high specific gravity, such
as pyroxene, garnet, epidote, staurotide, chiastolite
and chloritoid. This contraction can only take place
when the sediments have become deeply buried and
are undergoing metamorphism, and is, as many at-
tendant phenomena indicate, connected with a
softencd and yielding condition of the lower strata.

We have now in this connection to consider the
hiypothesis which ascribes the corrugation of portions
of the earth’s erust to the gradual contraction of the
interior. An able discussion of this view will be
found in the American Journal of Science (2) iii. 176,
from the pen of Mr.J. D. Dana, who, in common with
all others who have hitherto written on the subject,
adopts the notion of the igneous fluidity of the earth’s
interior.

We have however elsewhere given our reasons for
accepting the conclusion of Hopkins and IIennessy
that the earth, instead of being a liquid mags covered
with a thin crust, is essentially solid to a great depth,
if not indeed to the centre, so that the voleanic and
igneous phenomena generally aseribed to a fluid nu-
cleus have their seat, as Keferstein and after him Sir
Jobn Ilerschel long since suggested, not in the anhy-
drous solid unstratified nucleus, but in the deeply
buried layers of aqueous sediments which, permeated
with water, and raised to a high temperature, become
reduced to a state of moré or less complete igneo-
aqueous fusion. So that beneath the outer crust of
sediments, and surrounding the solid bucleus, we
may suppose a zone of plastic sedimentary material
adequate to explain all the phenomena hitherto as-
eribed to a flaid nucleous. (Quar. Jour. Geol. So-
ci-ty, Nov. 1859. Cunadian Naturalist, Dec. 1859 and
Am, Jour. Sei. (2) xxx. 136.)

This-hypothesis, as we have endeavoured to show,
is not only completely conformable with what we
know of the behaviour of nqueous sediments impreg-
nated with water and exposed to a high temperature,
but offers o ready explanation of all the phenomena
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of volecanos and igneous rocks, while avoiding the
many difficulties which beset the hypothesis of a nu-
cleus in a state of igneous fluidity. At the same
time uny changes in volame resulting from the con-
traction of the nucleus would affect the outer crust
through the medium of the more or less plastic
zone of sediments, precisely as if the whole interior
of the globe were in a liquid state.

I'hie accumulation of a great thickness of sediment
along a given line would, by destroying the equilib-
rium of pressare, cause the somewhat flexible crust
to subside; the lower strata becoming altered by the
ascending heat of the nucleus would crystallize and
contrict, and plications would thusbe determined par-
parallel to the line of deposition. These foldings, no
Jess than the softening of the bottom strata, estab-
lishes of weakness or of least resistence in the earth’s
crust, and thus determine the contraction which re-
sults from the cooling of the globe to exhibit itself in
those regions and along those lines where the ocean’s
bed is subsiding beneath the accumulating sediments.
Heuce we conceive that the subsidence invoked by
Mr. Hall, although not the sole nor even the princi-
pal cause of the corrugations of the strata, is the one
which determines their position aud direction, by
making the effects produced by the contraction not
only of sediments, but of the earth’s nucleus, itself,
to be exerted along the lines of greatest accumula-
tion.
1t will readily Le scen that the lateral pressure
which is brought to bear upon the strata of an
elongated basin by the contraction of the globe,
would cause the folds on either side to incline to the
margin of the basin, and hence we find along the
Appalachians, which oceupy the western side of such
a great synclinal, the steeper slopes, the overtarn
dips or folded flexures, and the overlaps from dislo-
cation are to the westward, so that the general dip
of the strata is to the centre of the basin, on the
other side of which we might expect to tind the re-
verse order of dips prevailing, The apparent excep-
tions to this order of upthrows to the south-east in
the Appalachians appear to be due to small down
throws to the south-east, which are parallel to and
immedintely to the north-west of great upheavals in
the same direction.

Mr. Halladopts the theory of metamorphism which
we have expounded in the paper just quoted above,
Canadian Nuturalist, Dec. 1859, (see also Am. Jour.
Sei. (2) xxv. 287, 435, xxx. 135,) which has received
a strong confirmation from the late researches of
Daubrée. According to this view, which is essen-
tially that put forward by Tlerschel and Babbage,
these changes have been effected in deeply buricd
sediments by chemical reactions, which we have en-
deavoured to explain, so that metamorphism, like
folding, takes place along the lines of great accumu-
lation.  The appearance at the surface of the altered
strata is the evidence of a oonsiderable denudation.
It is probable that the gneissic rocks of Lower Silu-
rian age in North American were at tho time of their
crysrallization overlaid by the whole of the paleozoic
strata, while the metamorphism of carboniferous
strata in Eastern New England points to the former
existence of great deposits of newer and overlying
deposits, which were subsequently swept away.

On the rubject of igneous rocks and voleanic phe-
nomena, Mr. [Iall insists upon the principles which
we were, as fur as we know the first to point out,
namely their connection with great accumaulations

fied oil of turpentine 3 pints,

N
of sediment, and of active voleanos with the newer
deposits. We have elsewhere said: *the voleanie
phenomena of the present day appear, so far as we
are aware, to be confined to regions of newer second-
ary andftertiary deposits, which we may suppose the
central heat to be still penetrating, (as shewn by
Mr. Babbage,) a process which has long since ceased
in the paleeozoic regions.”” To the accumulation of
sediments then we referred both modern voleanos
and ancient plutonic rocks; these latter, like lavas,
we regard in all cases as but altered and displaced
sediments, for which reason we have ecalled them
exotic rocks. (4m. Jowr. Sei. (2) =xx. 133). Mr.
Hall reiterates these views, and calls attention more-
over to the fact that the greatest outbursts of igneous
rock in the various formations appear to be in all
cases connected with rapid accumulation over limited
areas, causing perhaps disruptions of the crust,
through which the semi-fluid stratuin may have risen
to the surface. Ie citesin this connection the traps
with the palaozoic sandstones of Lake Superior, and
with the mesozoic sandstones of Nova Scotia and the
Connecticut and Iudson valleys,

It may sometimes happen that the displaced and
liguified sub-stratum will find vent, not along the
line of greatest accamulation, but along the outskirts
of the basin. Thus in eastern Canada itis not along
the chain of the Notre Dame mountains, but on the
north-west side of it that we meet with the great out-
bursts of trachyte and dolerite, whose composition
and distribution we have elsewhere deseribed. (Re-
port of Geological Survey for 1858, and dm. Jour.
Sei. (2) xxix. 285.)

The North American continent, from the grand
simplicity of its geological structure and from the
absence, over great areas, of the more recent forma-
tions, offers peculiar facilities for the solution of some

£ the great problems of geology; and we cannot
finish this article without congratulating ourselves
upon the great progress in this direction which has
been made within the last few years by the labors of
American geologists.
Montreal, March 1, 1801.

VARNISHES.
(Coneluded from page 187.)

Brown Varnish.—Rectified spirit 2 gallons; sand-
arach 3 pounds ; shell-lac 2 pouuds ; pale turpentine
varnish 1 quoart. Put them iato a tin bottle, cork
securely and agitate frequently, placing the tin
oceasionally in hot water till the gum is dissolved,
then add a quart of pale turpentine varnish.

Brilliant dAmber Spirdt Varnish.—TFused amber
4 oz. ; sandarach 4 oz. ; mastic 4 oz.; highly rectified
spiri¢ 1 quart. Expose to the heat of a sand bath,
with occasional agitation, till dissolved. The amber
is fused in a close copper vessel, haviug a funnol-
shaped projection, which passes through the bottom
of the furnace by which the vessel is heated.

Crystal Varnish.—Picked mastic 4 oz.; rectified
spirit 1 pint; animal charcoaul 1 oz. Digest, and
filter. s

Picture Varnish.—Chio turpentine 2 0z, ; mastic 12
oz. ; camphor } drachm ; pounded glass 4 oz ; recti-
This is for oil paintings.

Tingry’s Issence Varnish.—Powdered mastic 12
o0z. ; pure turpentine 1} oz. ; camphor § 0z, ; powdered
glass § oz. ; rectified oil of turpentine 1 quart,
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Chinese Varnish —Masti¢ 2 oz, ; sandarch 2 oz.;
rectified spirit ‘1 pint. Close the mattrass with
bladder, with a pin hole for the eseape of vapor ; heat
to builing in a sand or water bath, and when dis-
solved strain through linen.

Canada Varnish.—Clear balsam of Canada 4 oz.;
camphene 8 0z. Warm gently, and shake togesher
till dissolved. This varnish is for maps, deawings,
&c., which must be first sized over with a solation of
isinglass, taking care that every part is covered.
‘When dry, the varnish is brushed over it.

Common Turpentine Varnish.—This is merely clear
pale resin, dissolved in oil of turpentine; usually 5
pounds of resin to 7 ponuds of turpentine.

Amber Varnish.—Amber 16 oz.; melt in an iron
pot, and add 3 pint of drying linseed oil, boiling hot,
and add 3 oz resin, and 3 oz. asphalte, each in fine
powder. Siir till they are thoroughly incorporated ;
remove from the fire, and add a pint of warm oil of
turpeatine. i

Balloon Varnish.—Meltindia-rabberinsmall pieces
with its weight of boiled linseed oil, and thin it with
oil of turpentine.

Vurnish for Engraving on Copper—Yellow wax 1
02. ; mastic 1 vz.; asphaltum } oz. Melt, pourinto
water, and form into balls for use. A softer varnish
for engravers is made thus: Tallow 1 part, and 2 of
yellow wax ; or, with 2 oz. wax, 1 drachm common
.turpentine, and 1 drachm olive oil.

Elching Varnishes.—White wax 2 oz. asphaltum 2
oz. Mels the wax in a clean pipkin, add the as-
phaltum in powder and boil to a proper consistence,
Pourit into warm water, and form into balls, which
must be kneaded, and put iato taffeta for use,

Anather.—White wax 2 oz. ; Burgundy pitch % 0z. 3
black pitch § oz, ; melt together, and ndd by degrees
2 oz. powdered asphaliom, and boil it till a drop
cooled on a plate becomes bristle.

Another.—Equal quantities of linseed oil and mastic
melted together.

Engraving Mixture for Wriling on Steel.—Sulphate
of copper 1 vz.; sal ammoniac 3 oz. Pulverise sep-
arately, adding a little vermilion to eolor it, and mix
with 1} oz. vinegar. Rub the steel with soft soap,
and write with a hard, clean pen, without a slit,
dipped in the mixture. _ :

Eiching Fluids.—For CorrEr.—-l. Aquafortis 2
oz. ; water 5 vz. Mix,

2. Callo’s Eau Forte for Fine Touches.—~Dissolve | M

4 parts each of verdigris, alum, sen salt, and sal

ammoniac, in 8 parts vinegar; add 16 parts water, | M

boil for a minate, and let it cool.

For SteeL.—1. Iodine 1 oz. ; iron filings § drachm ;
water 4 0z. Digest.till the iron is dissoived.

2. Pyroligneous acid 4 parts by measure ; alcohol
1 part. Mix, and add 1 part double aquafortis (sp.
gr. 1:28). Apply it from 1} to 15 minutes.

Varnish for Engraving on Glass.—Wazx 1 oz.;
mastic } oz. ; aspbaltum } oz. ; turpentine § drachm.

Anofher—~Mastic 15 parts ; turpentine 7 ; oil of
spike 4.

Le Blond’s Varnish.—Keep 4 pounds balsam of
copaiva warm in a sand or warm bath, and add 16
oz. of copal, previously fusred and coarsely powdered.
by single vunces, daily and stir ic frequently. When
dissolved add a little Chio turpentine.

Sealiag Wax Varnish.—Black or colored sealipg
wag, broken small, and sufficient rectified spirit to
cover it ; digest till dissolved.

Black Japan.—Boil together a gallon of bailed
linseed oil, 8 0z. umber, and 3 oz. asphaltum, When
sufficiently coo! thin it with oil of turpentine.

Brunswick Black.—Melt 4 pounds asphaltom, add
2 pounds hot linseed oil, and when sufficiently cool
add 1 gallon oil of turpentine.

Varnish for Gun Barrels, after browning them.—
Shell-lac 1 oz. ; dragon’s blood } oz. ; rectified spirit
1 quart. Dissolve and filter.

Transfer Varnish.—Alcohol 5 0z.; pure Venice
turpentine 4 oz. ; mastic 1 oz.

Hair Varnish.—Dissolve 1 part of clippings of pig’s
bristles, or horsehair, in 10 parts of drying linseed
oil, by heat. Fibrous materials (cotton, flax, silk,
&e.,) imbued with the varnish and dried, are used
as a substitute for hair cloth.

Glass Varnish.—This is asolution of soluble glass,
and is thus made: Fuse together 15 parts powdered
quartz (or fine sand), 10 parts potash, and 1 charcoal,
Pulverize the mass, and -expose it for some days to
the air; treat the whole with cold water, which
removes the foreign salis, &e. ; boil the residue in &
parts of water until it dissvlves. Itis permaunentin
the air, and not dissolved by water. This varnish
is used to protect wood, &e., from fire.

Varnish for Gilded Articles—-Gum-lac 4 parts;
dragons’s blood 4; annatto ; gamboge 4 ; saffron 1.
Dissulve each resin separately in 8 parts alcohol,
and make a separate tincture with the dragon’s
blood and annatto, also in B'Sarts alcohol each ; then
mix the former together, and add a sufficient quan-
tity of the tinctures to give the required shade and
color to the varnish, :

Gold Varnishes.—Turmeric 1 drachm ; gamboge 1
drachm ; oil of turpentine 2 pints ; she!l lac5 ounces ;
sandarach 5§ oz.; dragon’s blood 7 drachms; thin
mastic varnish 8 oz. Digest, with occasional agita-
tion, for fourteen days, in a warm place ; then set it
aside to fine, and pour off the clear.

Another—Dutch leaf 1 part; gamboge 4; gum
dragon 4; proof apirit 18. Macerate fortwelve hours,
then grind on a stone slab.

. Earthenware Varnish.—Flint glass 1 part ; soda 1.
MI1X, :

Magilp.—Mastic varnish 1 part; drying oil 2,
ix.

Another.—Mastic varnish 1 part; drying oil 1L,
1X. '

Another.—Equal parts of mastic varnish, drying
oil, and turpentine, Mizx.

Metallic Varnish for Coach Work, &e.—Ashphaltum
56 pounds. Melt, then add litharge 9 pounds; red
lead 7 pounds ; boil, then add boiled oil 12 gallons;
vellow resin 12 pounds. Again buil, until in cooling
the mixzture may be rolled into pills ; then add spirit
of turpentine 30 gallons ; lampblack 7 pounds. Mix
well,

Impermeable Varnish.—Boiled oil 100 parts ; finely
powdered litharge 6 parts; genuine beeswax 5 parts.
Buil until sufficiently thick and stringy, then pour
off the clear.

Engravers’ Stopping-out Varnish.—Take lampblack
and turpentine to make a paste.
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Varnish for Water Color Drawings.—~Canada bal-
sam 1 pint; oil of turpentine 2 warts, mized. Size
the drawing before applying the varnish,

CEMENTS.

Shell-lac Cement, or Liguid Glue.—TFine orange
shell-lac, bruised, 4 oz.; bighly rectified spirit, 3 0z.
Digest in a warm place, frequently shaking, till the
shell-lac is dissolved. Rectified wood naphtha may
be substituted for spirit of wine, where the smell is
not ohjectionable. This is & most useful cement for
joining almost any material.

Shell-lac Cement, without Spirit.—Boil 1 oz. of bo-
“rax in 16 oz. water; add 2 oz. powdered shell-lac.
and boil in a covered vessel till the lac is dissolved.
This is cheaper than the above, and for many pur-
poses answers very well. Both are useful io fixing
papéer labels to tin, and to glass when exposed to
damp. ) ‘
Keller’'s Armenian ~Cement, for Glass, China, &e.
—Soak 2 dr. of cut isinglass in two oz. of water for
24 hours; boil to 1 oz. ; add 1 oz. spirit of wine and
strain through linen. Mix this, while hot, with a
solution of 1 dr. of masti¢ in 1 oz. of rectified spirit,
and triturate with 4 dr. powdered gum ammoniae,
till perfectly homogenous. )

Dr. Urés Diamond Cement,—Isinglass, 1 oz ; dis-
tilled water, 6 0z ; boil to 3 0z., and add 1} oz. of
rectified spirit, Boil for a minute or two, strain,
and add, while hot, first, % 0z. of a milky emulsion
of ammoniae, and then 5 dr. of tineture of mastic.

Hoenle’s Cement for Glass and Earthenware.—
Shell-lac, 2 parts ; Venice turpentine, 1 part. Fuse
together, and form into sticks.

Cheese Cement, for Earthenware, &e.—Mix together
white of egg, beaten to a froth, quick-lime, and
grated cheese. Beat them to a paste, which forms
an excellent cement,

Curd Cement.—Add § pint of vinegar to % pint of
skimmed milk., Mix the cord with the whites of
5 eggs well beaten, and sufficient powdered quick-
lime to form a paste. It resists water, and a mode-
rate degree of heat.

Cement for joining Spar and Marble Ornaments
dre.—Melt together 8 parts of resin, 1 of waz, and
stir in 4 parts, or as much as may be required, of
Paris Plaster. The pieces to be made hot.

Hensler's Cement,—Grind 3 parts of litharge, 2 of
recently burnt lime, and 1 of white bole, with lin-
seed oil varnish, This is a very tenacious cement,
but it takes a considerable time to dry.

Singer’s Cement for Electrical Machines end Gal-
vanic Troughs.—~Melt together 5 lhs. of resin, and
11b. of beeswax, and stir in 1 1b. of red ochre (highly
dried, and still warm), and 4 oz, of Paris plaster,
continuing the heat a little above 212°, and stirring
constantly till all frothing ceases. Or (for troughs,)
resin, 6 Ibs ; dried red ochre, 1 1b. ; calcined plaster
of Paris, 3 1b.; linseed oil, % b,

Composition for welding Cast Steel—Take of borax
10 parts, sal-ammoniac; 1 part; grind or pound
them roughly together ; then fuse them in a metal
pot over a clear fire, taking care to continue the
heat until all spume has disappeared from the sur-
fa}ce._ When the liguid appears clear, the composi-
tion is ready to be poured out to cool and concrete;

.suflicient water,

AN
afterwards, being ground to a fine powder, it isready
foruse. * ¥ To usge this composition. The
steel to be welded is first raised to a * bright yellow”
heat, it is then dipped among the welding powder,
and again placed in the fire, until it attains the same
degree of heat as before; it is then ready to be
placed under the hammer.

Cast-Iron. Cement.—Take of clean Iron berings, or
turnings, 1 cwt. ; of sal-ammoniac 8 oz.: and 1 oz.
of flour of suiphur. Mix them thoroughly, and add
If the cement is not to be imme-
diately used, care should he taken to keep the mix-
ture soaked in water; if leit dry, the cement will
heat, and be spoiled. ]

Cement for Steam Pipe Joints, &e., with Faced
Flanges.—To 2 parts of white lead mixed, add 1
pars of red lead dry ; grind, or otherwise mix them,
to a consistence of thin putty ; apply interposed
layers, with one or two thicknesses of canvass or
gauze wire, as the necessity of the case may require.

Glues.—1. A very strong glue is formed by throw-
ing a small quantity of powdered chalk into melted
common glue,

2. To make a glue which will resist the action of
water—boil one pound of glue in two quarts of
skimmed milk.

Botany Bay Cemeni—Take one part of Botany
Bay gum, and melt and mix it with 1 part of brick-
dust. .

Cap Cement.—As Singer’s; but 1 pound of dried
Venetian red may be substituted for the red ochre
and Paris plaster.

Botlle Cement.—Resin 15 parts ; tallow 4 (or wax
3) parts; highly dried red ochre 5 parts. The com-
mon kinds of sealing waz are also used.

Turner’s Cement,—Beeswax 1 o0z.; resin % 0z}
pitch 3 0z. Mels, and stir in fine brickdust.

Coppersmith’'s Cement.—-Powdered quick-lime,
mixed with Bullock’s blood, and applied imme-
diately.

<

PIOTOGRAPIIIC SOCIETY OF SCOTLAND.*

The question of printing is one so all important
to photographers that too mueh can hardly be said’
abuut it; and I therefore propose addressing to
your society a short sketch of my experienco on the
subject, hoping that, even if it should not contain
any important new modification of the processes al-
roady known, it may at least assist in unravelling
the tissue of eonfusion in which the beginner finds
himself entangled when in search of a process to
adopt. :

Ippropose to treat specially of printing on albumi.
nized paper, and that in a purely practical point of
view, dividing my subject into several heads, and
treating each as curtly as may be consistent with a
clear description.

It is hardly necessary to describe at length the
operation of albuminizing paper, as few photogra-
phers now do this for themselves, the very finest
quality of albuminized paper being easily obtained
at a rate far below that at which an amatenr could
make it ; besides which the process has been given
very fully in almost every manual of photography.
It is o great mistake to add acetic acid to the albu-

*# On Photographic Printing, by F. Maxwell Lyte, F. C, 8.
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. men, which being in itself alkaline, the addition of
the acetic acid gives rise to the development of an
acetate, with subsequent formation of acetate of sil-
ver on the nitrate bath. This being a very unstable
salt, paper which contains it becomes rapidly em-
browned in keeping. The dose of salt added to the
albumun need not exceed two per cent.

The albuminizing of the paper should be earried
on in a dry place, and daring dry weather, and the
parer itself should be dry before being albuminized:
the eclat of the proof muach depends on this. The
paper should not be lefs on the bath for more than
two minutes; if it remains longer, the albumen is
liable to run into stieaks on drying, and will never
bave the fine gloss it ought to have; in fact if the
albumen does not dry rapidly, and has time to sink
into the paper, the proofs will always look dull and
faded. The best paper that can be used is that cal-
led ““ papier de Saxe,” of which the genuine is im-
ported from Germany; but several of the French
wmanufacturers make a capitnl imitation of it, which
seems pearly, if not quite, to equal the original, and
i8 far cheaper, the real Saxe costing 80fs. the ream,
while the imitation may be had for half the money.

It is advisable to keep the paper some time before
albuminizing it, as thus many of the little metallic
spots disappear by oxidation ; butafter it is albumi-
nized it cannot be employed too soon, and should be
kept in a very dry place; but I have never seen al-
buminized paper which, even with every precaution
did not slightly deteriorate before it had been kept
gix months. This arises from the fact of the salt
disappearing from the surface, where it was at first
and becoming imbibed into the web of the paper;
80 that the sensitive compound of silver forms down
in the tissue of the nitrated paper, and the image
when printed, being no longer on the surface, does
not possess its proper brightness of effect. To sen-
sitize the paper, a solution of nitrate of silver must
be made by dissolving that salt in water, in the pro-
portion of 80 or 90 grs. of the former to each ounce
of the latter. Thisg solution is to be placed in a con-
venient dish, and the paper laid face downwards on
it, with the usual precautions in order to avoid air-
bubbles. The paper should remain on this bath for
not less than four minutes, and be then lifted off,
drawing it at the same time over a glass rod, which
should be beld in such a way as to serape the super-
fluous liquid from the face of the paper, and cause
it to drip back into the dish. Each sheet of paper
80 sensitized withdraws a portion of silver from the
bath ; and were more nitrate of silver not added, the
bath would soon become too weak. I find in prac-
tice that papier de Saxe, prepared with albunien
containing two per cent. of salt, requires an addi-
tion of one dram of nitrate to the bath for each
whole eheet, or parts of a sheet equal to a whole,
which has been sensitized on it ; and the bath must
be filled up with water, so as to bring the bulk of
the liquid always up to the same point. Paper when
thus sensitized may be hung om a string, by 2
crooked pin, to dry, or what is better atill, suspended
in one of the little wooden clips sold for that pur
pose. After a time it will be found that the bath
begios to turn brown and become discoloured ; and
with a view to correct this, many methods have been
proposed, such as the coagulation of the albumen
by.beat, which in my experience I have found to
have no effect, or filtering through animal black, or

the addition of kaoline, both of -which answer well,

but are wasteful and tedious, or the addition of citric
acid, which is likewise ohjectionable, as it soon ren-
ders the bath intensely acid, and paper seositized
on it is slow in printing, and has a tendency to turn
red, and lastly, the method of Messrs. Girard and
Davanne of adding a small portion of solution of
common salt, and subsequent filtration, which is
the best.

This process I have modified, and I think advan-
tageously 8o, in the following manoer: make o mix-
ture of 3 ounces 5 drachms 2 seruples and 15 graing
of erystallized phosphate of soda, with 1 ounce 3
drachmns 2 scruples and 15 grains of erystallized
carbonate of soda, and pound them together, and
keep them in a bottle for use. Of thiz mixture take
two ounces 2 drachms 2 seruples and 5 grains, and
dissolve in 3o ounces of distilled water. When itis
requisite to decolour a bath which has become co-
loured by use, all that is necessary is to add some of
this solution, in the proportion of one fluidrachm to
every pint of the bath. Shake them well up toge-
ther, and filter, when the liguid will be found to run
through quite clear and free from colour. The pre-
cipitate and the filter, both of which contain silver,
may be added to the other residues, and subsequent-
ly worked up again. This treatment slightly im-
poverishes the nitrate bath ; and in order to restore
it to its normal state, it becomes necessary to add
to it 58 grains of nitrate for every drachm of the so-
lution which has been used. Not only is the bath
by this means completely and rapidly decoloured
and retained in a peatral condition, but it nfter-
wards never hbecomes so easily discoloured by
albumen.

If prepared paper is meant to be kept some time,
it should be placed in a Marion’s preservative case ;
but should the albumen employed have bLeen fresb
and the paper of good quality, it will keep perfectly
in a dry place for four or five days.

Be careful never to evolve fumes of ammonia_or
sulphuretted hydrogen in the room where prepared
paper is hanging, or it will become discoloured ; and
for like reason avoid the emanations from stables,
&e. &e.

Printing pictures must be regulated by the taste
of the operator, only let it he remembered that the
strength of the print is always rather diminished
during the fixing and toning processes. 'There have
been many and various theories formed on the ra-
tionale of the process of printing; the one, however,
0 which I give the preference is that of Messrs. Gi-
rard and Davanne. These gentlemen suppose that
when sensitive paper is exposed to the light, and the
compound of nitrate and chloride of silvor at its sar-
face undergoes decomposition, the clorvide of silver
becomes reduced to the metallic state with libera-
tion of chlorine, and that this chlorine immediately
attacks the free nitrate of silver with which it comes
in contract, converting it into fresh chloride of silver,
and setting free nitric acid and oxygen. The for-
mer is in its turn again decomposed, and more chlo-
rine set free to react as before, while the nitric acid
is decomposed in its pascent state hy the organic
matter of the paper. There is therefore continual
decomposition and recomposition going on, till all
the free nitrate of silver becomes used up, while
successive layers of reduced silver are furmed, and
super-imposed in the dark parts of the print. In
case the sky of a negative has become solarized,
which is sometimes unavoidable, it will be necessary
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to paint around the outline of the hurizon with some
opake colour, such as chrome yellow, or vermilion
mixzed with a little Indian ink, and having printed
a proof, to cut ous the sky along the line of the ho-
rizon. 'This, being darkened by a few minutes’ ex-
posure to the sun, is to be pasted over the sky of the
negative with a little varnish, which for this pur-
pose is preferable to gum or paste. This treatment
1s however often inadmissible, and can never be ap-
plied where there are trces in the sky-line. Care
must also be taken not to make the paper used in
stopping out approach too near to the sky-ine, as
the thickness of this paper would be liable to pre-
vent the contact of the negative with the positive
during printing, and would thus render the proof
indistinct in those parts.  To aveid this is the ob-
ject of the painting-line. The same object may Le
met by carefully paring the edge of the cut-out sky
before puasting it down. A pure white sky is often
unsightly cn a finished proof, and this defect it may
be desired to correct: there are three ways of douing
so. The first, and best, is by printing in clonds
photograpbed from nature; the next by imitating
clouds by means of cotton-wool Jaid between two
glasses ; and the thivd, by making a plain shaded
sky. The geoeral principle involved is the same in
all three, viz., the application of a negative with
patural or artificial clouds, or (in the case of a plain
sky) of a clean glass over the proof. T'he whole is
then to be covered with as opake card, and this
moved gently up and down over the fuce of the proof
thus exposing that portion of the sky which it is de-
sirable to darken, and shading it gradually down
from the top of the proof to the borizon, which
should be left white. The card must be kept in
constant motion, otherwise a line will be formed
across the sky.

Those who are observant of nature may have re-
marked that the sky, while deep bLlue over head,
seems to fade gradually toa much paler ting towards
the horizon. This fact may Lie profited by to aveid
shading the sky too low on the horizon; and thus
while tiie effect is m-ae natural, the danger of de-
stroying the details by darkening the horizon of the
picture itself may be avoided. As sson as the print
is finished, it must be soaked for at least half an
hour in some clean spring water. The object of this
is to withdraw most of the free nitrate contained i
the proof. From this bath it is to be transferred to
another, composed of about a tablespoonful of satu-
rated solution of salt to each pint of water. In this
it must remain for not less than a quarter of an
hour, und will then he ready fur the colouring hath,
which is made as follows. Dissvlve 200 grains of
erystallized phosphate of sodiu in one pint of water,
add to this une ounce of a svlution of chloride of
gold composed by adding a quarter of an ounce of
terchioride of gold to 12 vunces of water ;* almost as

* It will be found convenient to keep the vitrate of silver. as well
a6 the chloride of gold, in so’ution. The former muy bo mado of
such a strength that every ounce of rolution is equal to balt an
cuncs of sulid witrate, Ly merely putiiog ten ounces of nitrate of
sitver into a butue which holds just o pint, and sdding fist three-
quarters of a ping of water, shuking till the salt’is dissolved. and
then filliug up with waier, A still shorter method s to pat into
glass any quautity of nitrte of silver, and ndd to it u rrtle more
than its own weight of water ; then place m the liquid one of the
little hydiometers sold in the shops. nnd called ¢ pese sirops,” and
add slowly move water stivring all the time. As the water is ndded
tho “ peserivops” will aink tower snd lower; and whon the liquid
atands at 40° un the stem of the ins:rument, the solution is oxactly
:ti.tsolper ceut., and oue ounce is equal to balf an ounce of solid

rate,

soon as the proof is placed in this bath, it will be
seen to change colour, and puss from the red tone
it had assumed in the saline bath to a reddish violet,
and then through various shades of violet till it be-
comes of a bluish-grey tint.- The toning may be
stopped at any of these shades of colour, according
to the taste of the operator, each of them giving a
special tone to the fised and finished proof. ~ For in-
stance, it only left o short time in the toning Liath,
the proof when finished will incline more or less to
red; a Jonger toning will give it a sepia tint, while,
if toned till it becomes grey, a cold grey-black will
be the result. From, the toning hath the proof
should be removed to one of plain water, in which
it must from time to time be moved and turned, es-
pecially if several proofs are being treated at the
same time. I must here recommend the fullowing
precautions.  While the proul is in the toning bath,
let it be frequently turned and kept in constant mo-
tion. Let the toning be done by preference in a
warm room, as a given quantity of gold will then
go further. The same olject is hardly attained by
warming the solution itself, which seems, it is true,
to obtain an increase of activity by this treatment,
but hecomes, on cooling, proportionately more inac-
tive than ever. Solutions of phosphate of soda and
chloride of gold may be kept separately fir any
length of time without change, hut when mixed they
should be used as soon as possible; indeed, after a
few hours the mizture becomes very slow in its ac-
tion. OId colouring baths may be mixed with the
old hypo, to be treated with other residues.

As the precipitation of gold only takes place on
the darkered portions of the proof, it will be found
an economical plan to cut round the edges of ench
picture before toning it, if there should be any durk
margin ; and these clippings should likewise be kept
as residues.  The proof alter colouring, should be
left in the washing water for from half an hour to
an hour. This soaking in water is necessary; for
otherwise the colour passes off in the hypo, and the
proof turns red ; the bath of water seemns then to
have the effect of fizing the colour on the proof. If
not frequently turned and moved about in the wauter,
the picture gets stained, and patchy in colour; and
again, there may be stains, produced hy inequali-
ties or streaks in the albumen itself, which were not
apparent before this part of the process. IHighly
albumirized paper is more slowly toned than the
less albuminized variety, but the tones produced are
far more rich. The process is quite inapplicable to
plain salted paper, which is best coloured by Sut-
ton’s sel d’or or the old gold and hypo process.

After this bath of water, the toned proof is to be
placed in the hypo bath, composed by dissolving 40
ounces of hyposulphite of soda in a pint of water,
and adding a bit of pounded common whiting equal
to about the size of a pea. This addition of whit-
ing is-made with o view to preventing the hyypo from
turning acid and decompesing with formation of
other cumpounds, liable to sulphorize the proofs and
cause them to fude. The pictures should be left in
the hypo for at least two hours, and then taken out
and washed in water. Many methods bhave been
proposed for the washing of positives, such as spong-
ing, and all sorts of mochanical contrivances to
squeeze out the hypo from the web of the paper;
but although they may he efficient where only a
few pictures are concerned, I know of no plan equal
tu the old one of simply changing the pictures from
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one dish to another, renewing the water at each
change. All my pictures are treated in this way,
and washed for at least twelve hours without inter-
mission; and the process, although laborious, is
successful, as I never have a fading pictare. After
twelve hours’ washing, a lot (150 pictures) were
soaked in the same water, and frequently agitated
and turned in it for four or five hours. ‘This water
was then poured off and acidulated with some sul-
phuric acid, and then carefully evaporated, nearly to
dryness ; had any trace of hypo been left, free sul-
phur would have been found in the residue; the
latter, however, after heing washed on a filter with
distilled water, was calcined'in a platinum erucible
without giving off the least odour of sulphar, I con-
cluded thea that no trace of hypo conld have re-
mained in these proofs after the washing above
mentioncd.

The same experiment, tried after washing a like
number of proofs for six hours, gave me perceptible
traces of sulphur in the residae.

After the picture is washed, there only remains
the mounting. TFor this purpose, take a sheet of
thin cardboard, rather larger than the pruof, paste
it on this, using common paste freshly made, or,
what is better, paste made with potato-flour. When
dry, the proof must be passed chrough a satining
press, or hot-pressed if possible, and, lnstly, fized in
a small wooden frame, made and sold for the pur-
pose, and called a stirator, and rubbed over with the
following encaustic :—white wax, 2 ounces ; essence
of turpentine, 2 ounces ; fine copal varnish, 4 to 1
drachm. The waz being melted in a small earthen
pot, must be withdrawn from the fire, and the tur-
pentine then added, and Jast of all the varnish. The
proportion of turpentine in this receipt may be va-
ried at pleasure, 8o a8 to make the encaustic thicker
or thinner at the wi'l of the operator, It should be
rubbed well into the face of the proof with a bit of
flannel, and then the superfluous portion rubbed off
with another flannel, till a fine surface is obtnined.
By this meane, not only is the print wmuch pro-
tected from heing injured Ly mwoisture or deleteri-
ous gases, but even the finest albuminized proofs
are much improved in appearnnce, and all the deep
shades gain 1o detail.—Lhotographic Journal.

MISCELLANEOTUS.

The Coal Trade of Gercat Britaine

‘Sraristics.—The annual return of coals, cinders,
culm, an! patent fuel shipped constwise at the several
ports of England, Scotland, and Ireland, to other ports
of the United Kingdom; and also of the quawrities ex-
ported to foreign countries and British settlements

- abroad during 1860, as compared with the preceding
year, has just been issued, and shows a slight improve-
ment (about 6 per cent.) in the quantities shipped, whilst
the average price per ton has somewhat receded. The
subjoined tabulated statement shows the shipments
coastwise aud the exports during the last two years:

COASTWISE.
Coals, Cinders.  Culm. Total. Pat. fol.
Tons, Tons, Tons. Tons, Tons,
186900000 eer 9,913,505 45,001 148,247 10,107,833 29,190
1860.........10,622,120 40.203 168,387 10,520.716 26.197
Toe. ... 608,53t vesasenne 10,140 612.883 oo oreses
5,788 aorererone * 2,993

TDOCs sres  svereeases

EXPORTS.
1859, '1860. Increase.
Tons. Tons. Tons. '
Conls......6,784.837 £3,113,487 7,000,388 £3,141,607 276,051 £28,020

Cinders.... 213,679 154,419 "247,761L 171827 34,382 17.408
Culmn.ceeee 9,038 2,107 13,688 2,947 4,650 840
Total......7,006,949 £3,270,013 7,321.832 £3,316.281 314,883 £46.268
bat. fuel. 75,080 45,266 90,743 55,360 15,663 10,084

For Coals France is still our best customer; but, not-
withstandiog the existence of the Commercial Treaty of
1860, which was not in force in the preceding year,
there bas actually been a decrease in the quantity taken’
by that country from 1,376,890 tons to 1,335,058 tons;
whereas a very considerable increase was contemplated.
To tne United States the shipments bave increased from
204,516 tons in 1859 to 309,869 tons in 1860. To
Hamburg the exports were 477,587 in 1860 against 478,
180 tons in the preceding year. To Denmark there has
been & dimiaution from 450,556 tous in 18569 to 409,196
tons in 1860, To ltaly the increase has been from 347,
326 tons to 442,798 tons. To British India the increase
has been from 164,630 tons in 1859 to 289,096 tous in
1860 ; and to China (including Hong Kong) the increase
has been from 93,000 tons to 139,000 tons. Taking a
general view of the return, the variations can only be
regarded as trifling—a circumstance which may, per- ,
haps, be accounted for by the nniversal depression which
has prevailed having prevented the ordinary increase,
and through Australia becoming each year better able
to supply herself with mineral fuel.

Frow an analysis of the statements of quantities ex-
ported, aud the declared value thereof, it appears that
the average price per ton of coal exported has been
upwards of 3d. per ton less in 1860 than in the preced-
ing year; the nverage price per ton in 1859 was rather
more than 9s. 2d., whilst that for 1860 was about 8s. -
1034. The superiority of the Welsh coal as compared
with the North Country coal, appears to be gradunlly
becoming more universally admitted ; for although both
the Welsh ports and the North Country ports show an
improvement, the proportional inerease for the Weish
ports is somewhat greater than that for the Northern
ports.

The consnmption of patent fuel has decreased in this
country, but, owing to an asugmentation in the export
trade, the total shows an increase, amounting to rather
more than 10 per cent.— With regard to price, about
2d. per ton more wag obtained in 1860 than in the pre-
ceding year. The quantity of coals broughtinte London
was, in 1860, coastwise, 3,573,377 tony, agninst 299,170
tong in 1859; and inland pavigation and land carringe, .
1,499,899 tons in 1860, against 1,210.776 tons in 1859.

‘The import of patent fuel into London was 18,951 tons .

in 1860, agninst 200,642 tous in the preceding year.—
London Mining Journal.
SV

" Tho Lime Light in London.

The London Journals contain very favourable notices
of the new lime light, produced according to an improv-
ed principle and arrangement of apparatus. The light
is said to be of a pure white color and of dazzling brilli-
ancy, making all the old gas burners in the proximity
nppear as dull as though they were buruing in the
bright sunlight of nooaday, in comparison. This de-

| seription of light is so’intense that it can be distinctly

seen at a distance of ninety five miles, A single jet of
the light of medium size, is equivalent to forty argnud,
or eighty fish-tail gas burners, or to four hundred wax
candles ; and its intensity and brilliancy may be in-
rrensed by augmenting the quantity of gassupplied. As .
compnred with the illuminating power of common gas,
» single jet, oonsuming four cubic feet of the mixed.
gases of hydrogen and oxygen, is said to be equal,in
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illuminating power, to that obtained from four bundred
feet of ordinary gus. The mode in which the light is
produced is by the combustion of lime under the great
heat caused by the flame of the mixed gases. A stream
of common gas, which is used instead of pure hydrogeu,
is conducted through one pipe, and a supply of oxygen
js sent through a second one, cach being attached to
separate gas-holders. ‘The pipes terminate nenr the
lanip in one single tube, where the gases are allowed to
mix in their way through a curved jet to what is called
the wick of the lamp, which is simply a lump of lime,
held in close proximity to the mouth of the curved tube
by a piece of metal. In lighting the lamp, the first step
is to direct the stream of hydrogen upon the lime; it s
lighted, and gives forth a small flame of yellow color,
soon succeeded by a flame of deep red. When the lime
is in this state the oxygen is turned on, and instantly
the bright white light is produced.— Railway Review,
——
Dangeyr of Tinned Lead Pipese

Dr. Fravkland, F.R.8, (London) states that he has
made several experiments with lead pipes tinned inside,
in order to discover if the tin was a preventive of -lead
corrosion by the water. It was found to be o complete
protective, when all the surface was perfectly coated,
.but the least flaw in the tin coating, if it exposed the
lead to the water, was more dangerous than the use of
pure lead pipe. The reason given for this is, that a
galvauie action is engendered between the two metals,
by which the lead is rapidly decomposed, and made to
poison the water.—Scientific American.

et Qs
Sheet Zinc for Roofings

- A report of a committee appointed by the Central
Saciety of Architects, in Paris, recommends ¢ that zine,
which was at first rejected, butis now so generally used
should be applied with great care, ascertain precautions,
very simple, but never to be overlooked, are indispen-
sable. Thus: contact with plaster, which contains a
destructive salt, is to be avoided; also, contact with
iron, which js very injurious, nud lisble to cause & rapid
oxydation. - Eave gutters should always be supported
by galvanized brackets, and no guiter or sheet zinc
should be laid on oak boards.—Ibid.

——— e

On the Structure of the Lauminous Envelope of

the sSun,

Mr. Joseph Sidebotham read a paper, heing a com-
munication to him from James Nasvyth, Esq., of Pen-
shurst,
eniire surface of the sun is composed of objects of the
sliipe of a willow leaf. These objects average about
1000 miles in length and 100 in breadil, and cross ench
othier in all directiong, forming & network. The thick-
ness of this does not appear to be very great, as through
the interstices the dark or penumbral stratum is seen,
and it ig this which gives to tbe sun that peculiar
mottled appearance =o familinr to observers. These
willow leaf-shaped objects are best seen at the edges of
a solar spot, where they appear luminouns, on a dark
glﬁ0011d. and algo compose the bridges which are formed
acruss o spot when it is mending up; the only approach
to symmetrieal arrangement is in the filameunts border-
ing the spot, and those composing the penumbra, which
appears to be a true secondary stratum of the san’s
luminous atmosphere.
deqncy to a radinl arrangement.  Although cnrefally
watched for, no trace of a spiral or vertical arrange-
ment has boen ohserved in these filuneuts, thus setting
aside the likelihaod of any whirtwind-like naction being
an:agent in the formation of the ~pots, as bas been con

Jeotured to be the cuse, The.writer does not feel war-:

Mr, Nasmyth has made the discovery, that the|

and then dried, it remains of a dark brown colour,
chemical changes which take place when sulphide of
carbon is passed into the alcoholic ammonia are, ac-

Heve these bodies show a ten-

ranted at present in hazarding any conjectures as to'the
nature and functions of these remairknble willow leaf-
shaped ohjects, but intends pursning the investigation
of the subject this summer, and hopes to lay the results
before the British Association during their meeting in
this.¢ity. The paper was illustrated by three beautiful
drawings. No. 1 represented one of the willow leaf-
shaped objects; No 2 the luminous rurface of the sun
23 belng entirely compased of these objects; nnd No. 8

a large drawing of a solar spot as seen on the 20th July,

1860, exhibiting the surface of the sun composed of
these objects, as also the penumbra and the bridges

across the dark portion of the spot in which the exact

shapes of these objects were to be seen most clearly.

Mr. Sidebotham stated that the image of the sun was

examined by Mr. Nasmyth with a mirror of plane glass, -
set at an angle of 456 degrees; nearly the whole of the
light and heat of the sun passed through the glass, and
the rays used were those only reflected from its surface.
Manchester Literary and Philosophical Society March bth,
1861. .

— —————
.Carbonic Acid in the Soil.

‘Van den Broek says (dnnalen der Chem. und Pharm,
Bd. exv. s. 87) that a solution of earbonic/acid percola-

[ ting through the roil, is, up to a certain limit, robbed

of it8 car™onic acid, so that the filtrate no longer causes
any turbidity with lime-water; and, if a stream of
bydrogen gas be passed through a layer of earth, the
carbonic acid can be displaced. The author lays stress
on this property of the soil holding carbonic acid, as

- supporting Liebig’s views on the subject of the nutrition

of plants. :
—_—

Test for the Sulphide of Carbon in Coal Gas.

Dr C Herzog communicates the following to Chem.
Centralblatt, No 1, 1861, p. 1 :—Prepare a saturated

-solution of amwmenia in absolute alecohol and a perfectly

saturated solution of sugar of lend. Place in a test-tube
five drops of the lead solution and about a drachm of
the alcobolic ammonia, and allow the gas to bubble
through the solution from a narrow glass tube just dip-
ping under the surface.  1f sulohids of carbon be pre-
sent in the gas the solution immediately takes an orange
colour, and, after a time, a deep brown precipitate falls.
If carbonic nacid be present ns well a white precipitate
also is produced. which gives a brighter tinge to the
orange colour. For a controlling ezperiment, the gas.
may be passed for a short time through the aleoholic
ammonin alone, and a couple of drops of the lead solu-
tion added afterwards, whereupon, if salphide of carbon
‘be present, the orange precipitate is produced as before.

‘To free the gas from sulphurretted hydrogen, it may be
first passed through a lead solution, which does not
affect the sulphide of carbon. The nuthor remarks that

the orange precipitate obtained as above, if allowed to
remain in the liquid, tarns white in twenty-four hours,
but if collected on a filter immediately, washed a little,
The

cording to the author, rather complex and Somewhat
variable, but he recommends the test-as very simple and
practionl.

. ——————
Emeraldine and Azarines.

A Patent for the improvements in the Manufacture of

‘Colouring Matters., By Frederick Crace Culvert, Charles

Lowe, and Samuvl Clift, Manchester, .
* This curious patent may be divided into two principal

parts, one being the production. of a grsen colouring

matter from apiline and its homologues, and the other
being -the conversion of the green colour into-a blue.-
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The green. they call Emeraldine, and the blue Azurine.
The chemists who devote themsclves to colouring matters
are said to be at their wits end for names.

The Patentecs do not appear to bave succeeded in
isolating their new colouring matters, for it is specially
stated that they are obtained by oxidation in direct con-
tact with the yarnp, &e.

In preparing the green colour, they first impregnate
the goods with an oxidising agent. They rccommend a
soluzion of chlorate of Potash (4 0z. to the gallon), the
goods, after steeping, are to be dried and then padded or
printed with an acid salt of the base. They prefer a
solution of tartrate or hydrochlorate of aniline contain-
ing one per cent. of the alkaloid. After the padding or
printing, the goods arc aged for twelve hours, that
time being sufficient for the complete development of
the colour.

They nlso prepare the green by the following medifi-
cation of the first process:—They mix the oxidising
agent with the salt of aniline, and print on both together
of course thickening with starch or flour in the usual
maunner. They recommend the following mizture :—

“ Solntion of an acid salt of nniline (containing 1 Ib. of aniline.)
Tartrate or chlorvide of aniline e+ . 3lba
Staren ov floprpaste . . . . . . . 60fbs.
Chlorats of Potash e s« 4« &+ 1lb,

The chlorate of potash must be dissolved in the starch
paste whilst hot, and the solution of the acid salt of
aniline we add to it after cooling.”

We gquote the above literally because it appeavs to us
rather vague. If we understand the directions, they
mean that three pounds of a solution of tartrate or
« chloride” of aniline are to be taken, which three
pounds of solution are to contain one pound of aniline.

The green colour, as produced by the above method,
is to be converted into o blue or purple by boiling in a
weak solution of soap or alkali, the goods are then to
be dried. Tbhe soap solution should contain four ounces
of printer’s soap to the gallon; and the alkaline bath
one ounce of caustic sodn to the gallon.

The pnatentees say that instead of the alkaline or soap
bath, the goods may be passed through a solution con-
taining onc ounce of chromate or bichromate of potash
to the gallon of water.

The ahove colours do not require any mordant.

This patent appears to us to be of great interest. We
know that efforts have, for a long time past, been made
to apply aniline directly to fabrics, and convert it into
colouring matter i the fibre, Some of these efforts
have led to dissappointment. If yarn, impreguoated
with a talt of aniline, be passed into a solution of a
chromate or bichromate, it immediately assumes a dirty
green colonr, which acquires a certain amount of purple
tone by treatment with soap. If the aniline solution be
strong the gnods hecome nearly black in the chromate
bath.—Chemical News.

-~

Photography.

Photography is an affuir of the present century.
Its annnls coverssearcely sixty years, and may be di-
vided into three distinet periods : —the first extending
from the time when science partially revenled the
fascinating secret of light-printing, till the independ-
ent and valuable discoveries of Mr. Fox Talbot gave
the world an art of sterling utility, where it had
before pogsessed only a few curious experiments ; the
second comprising the years when, protected by Mr.
Talbot’s care, and in a grent degree popularized by
the restrictive powers of his patent, the art made
slow advances to maturity ; the third reaching down
‘to the present time, from the date when the art some-
what ungriciously burse away from the control of its
practical (riginator. Asearly as 1802, Sir Humphry

Davy and Mr. Wedgwood hit upon a process by which
they were able to render paper so sensitive of light
that they could produce upon it negative images of
objecta brought directly in contact with it. They
even directed attention to the probable results to be
obtained through this sensitive paper and the co-
operation of a camera obscura. The pictures, how-
ever, produced by Sir Humphry and his coadjutor
were transient, and they expressly avowed their
ignorance of any means by which the semblances
could bo rendered permanent. From 1802 till 1834
Sir ITumphry’s ezperiments remained, at least as far
as the pablic knew, without being in any way devel-
oped or improved upoun. In the latter year however

.Mr, Fox Talbot, by independent investigntion and

perfectly original éxperiments, went far beyond the
distinguished philosopher. He achieved, like Sir
Humphry, pictures, but he also contrived to render
them permanent. Mr. Talbot’s next step was to
discover a process by which he obtained * positives”
from his “ negaitves.”” On the 8th of February, 1841,
William Ienry Fox Talbot, of Lacock Abbey in the
County of Wilts, Esquire, obtained letters patent for
hia famous Calotype process. A gentlemau of posi-
tion and wealth, Mr. Talbot made no ungénerous use
of his patent. Reserving to himself, as he wus well
entitled to do, the commercial advantages that might
acerue to the parent of so remarkable an invention,
he gracefully waived his patent rights in fuvour of
amateur photogaphers, permitsing them withous let
or hindrance to derive all possible enjuyment from
the practice of his discovery, so long as they did not
employ it for pecuniary gain. At this date it would
be nothing shortof repulsive injustice to detract from
Mr. Talbot’s services. e was indeed the father of
the photographic profession, as well as the inventor
of the photographic art. From his own funds, as
well as by his influence with men of science, he
created a new field of industry. At a considerable
expense he erected workshops and employed assis-
tants. Before, however, he could reap a rewnrd
from his outlay, or even reimburse to himself the
large sums absorbed by his operations, the invention
of the Collodion process hy Mr. Archer in 1850, gave
the death-blow to his undertakings. In the memor-
able trinl of Pdbot v. Luroche in the Common Pleas,
‘December 1854, it was attempted to establish that
the unlicensed practitioners of the Collodion process
were guilty of infringing Mr. Talbot’s rights. The
jury, however, declined to adopt that view of the
cage ; and passing over the Rev, Mr. Reade’s discov-
eries prior to 1841, they gave Mr. Talbot the merit
of being, within the meaning of the patent laws, the
first and true inventor of the Culotype process; but
at the same time they found that in producing pic-
tures by the Collodion process M. Larnche had in no
wny been guilty of violating Mr. Talbot’s patent.
The decision was most important to photographers.

It was given just as the term of Mr. Talbot's patent
was at the point of expiration, and was the cause why
that gentleman failed to obtain a renewal of his
rights. From that time photography has been free
from the fetters of letters patenc. If that freedom
has been beneficial to the artists, it is no less certain
that it has been injurious to the originator of their
art. The public can, however, consvle themselves
for” this unhappy consequence of a uvseful decision,
by reflecting that to a man in Mr. Talbot’s circum-
stances, the position of n victim for the public good
is & comparatively easy lot. and Mr. ‘Ualbot his
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reason at the same time to congratulate himself that
he has not like some inveotors, lost the eredit of
his invention, although, like most inventors, he has
aequired but little substantial gain from his ingen-
uity.—Photographic Journal. .

On the Chemical Analysis of thoe Solar Atmosphercs

. Kirchhoff has communicated some further results
of his remarkable investigations on the constitution
of the solar atmosphere. The author maintains that
the sun has an ignited gaseous atmospbers, which
encloses a core of still higher temperature. If we
could see the spectrum of this atmosphere, we should
detect the bright lines which are characteristic of
the metals existing in it, and should recognise the
metals themselves from these. 'The more strongly
luminous body of the sun d-es not, huwever, permit
the spectrum of his atmosphere to appear. It in-
verts this spectrum ; so that instead of the bright
lines which the spectrum of the atmosphere alone
would exhibit, dark ones make their appearance.
We see, therefore, only the negative image of the
spectrum of the san’s atmosphere.

In order to study the solar spectrum with the requi-
site degree of accuracy, Kirchoff procured from the
workshop of Steinheil an apparatus consisting essen-
tially of four large flint-glass prisms and two teles-
copes.

Vith this apparatus the spectra are seen in a
hitherto unattainable degree of distinctness and
purity. It exhibits in the solar spectrum thousands
of lines, with such clearness. that they are easily
distinguished from each other. It is the author’s
intention to draw the whole spectrum, as seen with
his apparatus, and he has already done this for the
portion which lies between Fraunhofer’s lines D
and I .

This apparatus exhibits the spectrum of an artifi-
cial source of light with the same distinctness as the
solar apectrum, provided only that the intensity of
the light is sufficient. A common gas-flame, in which
a metalic compound evaporates, is usually not suf-
ficiently luminous, but an electric spark gives with
the greatest distinctness the spectrum of the metal
of which the electrodes consist. A large Rubmkorff’s
induction-coil yields electric sparks in such rapid
succession that the spectrum can be observed as easily
as that of the sun.

A very simple arrangement permits the compari-
soo of the spectra of two sources of light, The rays
of one of the sources may pass through the upper
half of the vertical slit, while those of another pass

- through the lower half. When this is the case, one
of the two spectra is seen immediutely beneath the
other, and it is easy to determine whether coiucident
lines oceur in both.

In this manner the author satisfied himself that
all the bright lines peculiar to iron correspond to
dark lines in the solar spectrum, In the portion of
spectrum between D and T, about seventy particu-
larly well-marked lines occur, resulting from the iron

" in the sun’s atmosphere.

Iron is remarkable on account of the great number
of distinct lines which it produces in the solar spee-

.trum. Magnesium is interesting because it pro-
duces the group of Fraunhofer's lines lying in the
" green denoted by Fraunhofer by b, and consisting of
“three very strong lines. Very distinct dark lines in
the sular spectrum correspond to the bright lines
.produced by chromimn and nickel, and we may,

therefore regard the presence of these substanices in
the sun’s atmosphere as proved. Many other metals
appear, however, to be wanting in the sun’s atmos-
phere. Silver, copper, zine, lead, aluminum, cobalt,
and antimony have extremely brillinnt lines in the
speetra; but no distinct dark lines in the solar spec-
tram correspond to these. '

Many metalic compounds do not give in a gas-
flame the spectrum of their metal, because they are
not sufficiently volatile. In’these cases the spectrum
moy be made to appear by means of the clectric
spark. It is true that in this cave the spectrum of
the metal of which the electrodes cousist and that of
the air in which the spark passes is also seen, To
avoid the difficulty arising frum the very great num-
ber of bright lines of which the spectrum of every
clectric spark consists, it is necessary to have re-
course tn a particular arrangement. The electric
spark is allowed to pass at the same time between
two similar pairs of electrodes, the light of one spark
being allowed to pass through the upper, that of the
other through the lower half of the slit, so that one
spectrum is seen above the other. When the two
pairs of electrodes are clean, the two spectra are
perfectly similar; when, however, a metalic com-
pound is placed upon one pair, the corresponding
spectrum immediately shows the lines belonging to
the metal introduced. The author has satisfied him-
self that in this manner even the metals of the rare
earths, yttrium, erbium, terbium, &c., may be re-
cognised most quickly and certanly. It s, therefore
to be expected that, by the help of Ruhmkoril’s
apparatus, the spectral method of analysis may be
extended to the detection of all metals. The resear-
ches which the anthor has undertaken, in connexion
with Bunsen, will, it is hoped, determine this point.
—Journ. fiir Prakt. Chemie.

s

The United Kingdom, in 1860.

The annual Statistical Abstract for the Uuited King-
dom, prepared by the Board of Trade, and published by
the Queen’s printers, appears this year in the conve-
nient form of a thin octavo volume. These annunl sum--
mavies extend from 1841 to the present time, but 1860
is the most remarkable year in the series. We bought
and manufactured to an extent unkunown before. Bat
then there was a larger population to do it. The po-
pulation of Bugland and Wales in 1860 was estimated
at 20,000,000, and that of Scotland above 3,000,000,
The births in the year excecding the deaths by 298,679,
and our prospects are goud for the unprecedcnted num-
ber of 381,436 persons maryied. There are no means
of completing this statement by including Ireland, but
even if its population should prove to be only 6,000,000
it is probable that the births in the United Kingdom al-
tegether exceeded the deaths by 1,000 a day  Emigra-
tion took from our shores 148,469 persons in the year,
but o large deduction must be made from this for the
immigration of the year, of which, however, there is no
record. The number of paupers in receipt of relief
ennnot be given for any one date; in England it was
890,423 at the close of the year. and in Ireland 50,683 ;
in Scotland, on the ldth of May, 78,306—altogether
rather more than 1,000,000, out of our population of
29,000,000 or 30,000,000., We were not a pauperised
people, or we should not have raised as we did a net re-
venue of £67,458,003, the largest sum that ever found
its way from the pockets of the taxpayers into the ex-
chequer since the close of the great European war, with
the single exception of the year 1858 (the Crimean war.)

Comparing 1860 with seven years ago, we have ad-
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ded £30,000,000 to the Natioval Debt, and raised our
expenditure for the forces from £16 000,000 to £30,
000,000, and our civil expenditure from £7,000,000 to
‘above £10,000,000. As for the mode in whick the tax-
ation was raised at the two periods we levied nearly
£4,000,000 more by Customs and Excise duties last
year, but £8,000,000 more from income tax and stamps
and taxes; making a considerable difference in the in-
_ cidence of taxation, because, though the working clas.

ses and humbler classes genernlly pay about two-fifths
of the Custom and Bxcise duties, the upper and middle
clagses pay the bulk of the direct taxation. But all
classes were able to pay more in 1860 than in 18533,
though that was a year of extraordinary prosperity.
The declared value of the British and Irish produce and
mannfactures exported was £98,933,781 in 1858; in
1860 it was £135.842.817. The exports to foreign coun-
tries vo-e from £65.601,067 in the former year, to £92,
170,560 in the latter; to British possessions’ from £33,
832,724 to £48,672,267. The progress in the cotton
trade has far exceeded all others. In 1858 we sent out
to clothe the world, 1,584,727,1061bs. of cotton manu-
factures; in 1860. 2,765,337,118lbs; the declared va-
lue of these exports increased from £25,817,248 to
£42,141,506.

The tonnage of vessels entered and cleared, with car-
goes and in ballast, at the ports of the United Kingdom,
was, in 1853 British, 10,268.428; foreign, 8,121,887 ;
in 1860, British, 13,914,923; foreign, 10,774.369.
1016 vessels, of 241,968 tons, were built and registered
in the United Kingdom in 1860, and the total pumber of
vessels of the Uuited Kingdom employed in the home
and f wreign trade (exclusive of river steamers) rose from
18,206, of 8,730,087 tons in 1853, to 20,019, of 4,251,
789, in 1860. These vessels employ 171,692 men.
Ships brought us from abroad in 1860, no less than
5,880,958 quarters of wheat and 5,086,220 cwt. of
wheaten flour; the quantity of British wheat sold in
the principal markes towns in England was smaliler than
for years—4,628,267 quarters; but, owing to the price
having been low in the ecarly part of the year, the ave-
rage Gazetle price of wheat in 1860 was only 63s, 3d.
The computed real value of our imports of corn and
flour of al) kinds was £21,671,918, in 1859 only £18.
042,063. The computed real value of our imports wax
not as-ertained nutil 1854; in that year it was £152,
889,053 ; in 1860 it was £210,648,643,

e

‘Oranges Red and Yellow Colors from Coal Tare

The following is the suhstance of o patent lately
taken out in Bugland by C. Cowper, of London, It
velates to a new method of extracting' colors from
counl tar. The patentee takes a quanticy of the solid
pitch obtained from conl tar, which is placedin a clay
retort and heated until the retort is red.
ducting this operation, a quantity of red-orange and
resinous matter distills over toward the end of the
operation, This resinous matster is then treated for
24 hours with.cold faming aalphuric.acid, which dis-
" golves it. It is now diluted with water, the excess of
acid ueutralized with chatk and the clear liquor fil-
tered. This solution slightly acidulated and heated
colors silk and woul & red-brown,

A beautiful yellow eolor is nlso obtained from the
eoal tur us follows :—Sulphuric acid, as free as pos-
gible from nitrous vapurs and sulphate of iron, is
heate:l in n water hath, or in a glass or earthenware
vessel, to about 190° Fah, The orange-red matter is

then added graduully to the extent of nbout one-ninth |

the weight of the acid—i. e.. nine parts of sulphuric
acid to one of the urange-red matter.
found that, by throwing a.amall quantity of this mix

In con-

. where they reside.

When it is|

ture into water, it is dissolved, the heat must be re-
moved. To promote the action of the acid on the
coloring matter, the mixture should be continnally
stirred during the operation by means of a glass
spatala. If peutralized by means of carbonate of
soda, a Zellow dye is obtained principally for dyeing
silks, which is purified in the following manner:—
The mixture of the coloring matter with sulphuric
acid is dilated with water: it is then neutralized by
means of carbonate of lime. After baving removed
the sulphate of lime again by washing and filtering,
the yellow solution is heated to boiling point, and
small quantities of hydrate of lime are gradually ad-
ded, until it is found that, by pouring asmall quan-
tity of the yellow solution intu.a svlution of proto-
cbloride of tin, a brown powder becutnes precipitated,
The yellow solution is allowed to cool completely.
After separating from it the brown precipitate, by
filtering and washing, the yellow solution is again
heated to boiling point, and is acidulated with pure
4ydrochloric acid (muriatic acid). A solution of al-
bumen or gelatine is then added, in small quantities,
until it is found that the yellow solution when fil-
tered and heated to boiling point, colors silks a pure
yellow.—Scientific American.

TO INVENTORS AND PATENTEES IN CANADA.

Inventors and Patentees are requested to transmit
to the Sccretary of the Board short descriptive ac-
counts of their respective inventions, with illustra-
tive wood cuts, for insertion in this Juurnal. It is
essential that the desceriptivn should be concise and
exact.” Attention is invited to the continually in-
creasing value which a descriptive publie record of
all Canadian inventions can scarcely fail to secure:
but ic must also be borne in mind, that the Editor
will exercise his judgment in curtailing descriptions,
if too long or not strictly appropriate ; and such no-
tices only will be inserted as are likely to be of value
to the public. :
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TO CORRESPONDENTS.

Correspondents sending commuanications for in-
sertion are particularly requested to write on one
side only of half sheers or slips of paper, All com-
munications relating to Industry and Manufactures
will receive cureful astention and reply, and it is
cunfidently hoped that this department will become
one of the most valaable in the Journal.
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TO MANUFACTURERS & MECHAN'!CS IN CANADA.

Statisties, hints, facta, and even theories are re-
spectfully solicited. Manufacturers and Mechanics
van affird useful codperation hy traunsmitting de-
seriptive accounts of Lacal, INDusTRY, and sugges-
tions as to the introduction of new branches, or the
improvement and extension of old, in the lvealities

10 PUBLISHLERS AND AUTHORS.

Shart reviews and . notices of books saitalle to
Mechanies’ Institates will always have a place in
the Juarnal, and the attention of publishers and au-
thurs is enlled to the excellent advertising medium it
presents for works suitable to Pahlic Libraries, A
copy of.a work it is desired should be noticed.can. be
sent to the Secretary of the Buurd.



