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THE PRACTICAL MANAGEMENT OF
STEAM BOILERS.

Although there are numerous treatises and

pocket »ompa.mons for the workshop of the ma-:

chinist and engineer, there has mot been ns yet

%0 instruct the mechanic or the owner of engines,
a8 to the proper management of stoam boilers, an
all imaportant branch of Engineering ; for however

accurately finished and well got up an engine may

be, unless’it be carefully and properly attended ¢2,
it will very soon get into s state of disorder and
derangement ; and one of the principal points to
foe attended to is the steam boiler, the only part
attended with danger, as the moving partsof a
steam engine are not more dangerous than those
of other machinery. From the numerous ezplo-
sions that are now occurring, and the apparent
rocklessness of those conunected with them, it be-
hoves every one who is ‘at all conversant with the
subject to contribute his quota to the general stock
of knowledge which has been published. This
short treatise, therefore, however humble the effort
rmay be, is intended to draw more attention to this
very important subject.

In the following remuarks, the usnal causes imme-
diately preceding explosions, besides those occur-
ing from the waste of water, viz: incrustatioo,
<corrosion, farrowing, &c., are nof treated of. It'is
the prevention of any or all of these causes that
has been aimed it. .We are fully persuaded that the
adoption of what is here recommended is the only
certain remedy for the prevention of these causes,
which are secondary in their character; the first
being negligence in not keeping the builer clean,
and in not keeping a true register of its-condition
from time to time, which record should always be
made during the cleansing of the boiler.

The First Requisites of a Steam Bollere

The first requisites of a steam boiler, are: that it
be made of good material, of the best workman-
ship and of preper construction ; that is, besides
being of good plate, well punched, rivetted and
stayed, it should be of proper dimensions in the

{ which are in contact with mortar.
in gemeral use, any good practical rules laid down

various parts, 8o 23 to ensure more thaun is merely
sufficient as to capacity and strength; to have

‘manhole and mudholes and a safety valve, and a

tested prossure of double the pressure intended to
be carried by the boiler while doing its work. The
safoty valve should be of sufficient capacity to
carry off freely all the steam that the boiler can
make, at the tested pressure ; .the safety valve lever
should work freely, and be accarately graduated,
and mounted with a rope acd pulleys, for lifting it
from time to time, when necessary, to-see that it
is. workiog freely, and that everything is satisfao-
tory and safe. In setting a boiler, provision should
be made for getting to any part of it for examina-
tion; and also to be very careful of those parte
In some cases
‘the shell has been found nearly eaten through,
before being discovered, when it was in contact
with lime in the brickwork. 'When the boiler
rests on piers, a thick cast iron plate should be
placed for the shell to rest upon; and even with
this plate, unless kept perfectly dry, it will saffer
from corrosion.

WWho should be employcd about a Steam Eollex.

Itis of the utmost importance that the person
employed to look after tho boiler, as to its being
supplicd with a sufficient quantity of water, should
be a person of previous good character ; not * reck-
less”, nor ‘“careless,” but an active, steady, and
caatious person. If he has any aptitude for me-
chanics, 80 much the better. Caution, however,
and a quick perception of his duties, are indis-
pensible. His duties, though simple, are ounly
second in importance and responsibility to those
of his employer.

-It is the duty of the attendant’s chief, whoever
he may be, employer, foreman, or engineer, to
look. round from. time to time, to see that all is
right, &c.; that the said attendant is doing his
daty, by trying the gunges and noting the times
he may find too much or too little water in the
boiler. Ife should also draw the attention of the
attendant to the notes he has made of such cases
of ‘meglect or carelessnees, and admonish him
accordingly, taking no excuse whatever, The "
safety valve and pump should also-be examined by
him at the same time; first the guage cocks, next
the safety valve and pump. Few explosions oceur
with such a system of inspection (along with the
other inspections, to be treated of by and by), aud
all kept in perfect working order.

This inspection by the chief will only take up a
few minutes at n time, perhaps not more than halfan
hour in the day when all is going right; and when
apything is found wrong, although it take much |
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more time, he must give it ungrudgingly, if he cares
for the safety of his establishment.

It is our invariable practice, on visiting any
steam factory, to find out the attendant, and see
the guages tried. On visiting & small establish-
ment of this kind not loug ago, we found the boiler
surrounded with shavings and chips, and the steam
up, and no pergon apparently in charge; and on
trying the cocks, we found pure steam only.
Having some little business with the principal, we
went up stairs, and found him working away
quite deliberately, as if his factory was run with
horses and not with steam ; no ** make haste” in
his case ; and on mentioning that the boiler re-
quired water, he quietly moved down and started
the pump, as unconcerned as if he thought it of no
consequence. This same person had an explosion
some years ago, when the boiler went through
several buildings. Such a person is the last who
should own or have any eontrol of a steam boiler;
nor should he ever be employed about a steam
factory.

The mountings of a steam boiler comprise the
guage cocks, safety valve, stop valve, sometimes a
surface blow-off valve, pressure guage, manhole
and mudholes, There are also used by some par-
ties who really desire to have everything right,
and spare no expense to have them so, several
other devices, as water indicators and low water
signals, which require some notice here.

Guage Cocks,

There are several kinds of guage cocks, and each
kiod in great variety ;—so numerous, indeed, are
their petty distinetions, that it would fill a volume
to note their claims. All that is wanted in a gnage
cock is, that it will be of such construction as not
to wear out soon from the using, and to discharge
a good stream from the orifice, for the better distin-
guishing of the discharga of steam and the water
therefrom. :

There is oune very good and durable kind of guage
cook, the prominent feature'in which is, that the
aperture is opened and closed by two flat discs, one
in the body of the guage cock bebind the orifice,
the other on the stem with an india rubber packing
in the face, secured in a recess turned out to
receive it, and moved back and forward by a small
wheel on the end of the stem, the stem having a
screw cut in it for this purpose. The packing can
be renewed as it wears out, and when the discs get
ground or cut, they can be readjusted in the lathe.

There should always be several spare guage
cocks, so that the repairs can be.done on them at
any time suiting the convenience of the brass
finisher. It Jooks bad to see faulty cocks, drop-

ping and blowing where all shonld be tight and
clean, .
Water Indicators.

There is no indicator more reliable than the
‘guage cock. The only advantage of an ivdicator
is by having it correspond with the cocks: unless
it does this, it is of no use. 'Fhe advantage of an
indicator is this, that its dial being always looking
as it were in the face of the attendant, he cannot
but take notice wher the pointer is looking down-
wards, which is in fact telling him to try his
guages; and if he is not at haad to observe this,
when it gets a little lower down, it will let not
only himself know, but all in the establishment,
by blowing a loud and shrill whistle, und which
will continue to blow until some one comes to its
agsistance, and puts matters right. A wmachine

| that will do this is of mach importance, and ren-

ders valuable assistance itself in the management
of steam boilers.

Duff’s indicator and low-water signal is got
up expressly for this purpose, and is every way
effective.

Sarety Valves

The safety valve, as previously stated, shouald be
accurately made, and of sufficient size to carry off
the steam at a pressure equal to the tested pres-
sure of the boiler, and should be placed on an
accessible place, without any obstruction being in
the way of getting to it. It is not veeessary that
the stem of the valve should have a link on the
top embracing (loosely) the lever. When the lever
is lifted by means of the rope and pulleys, the
valve, if free, will be raised by the pressure of the
steam ; and if it does™not rise, it is stuck fast on
its seat, and the dampers must be shut down until
this is adjusted ; and if the steam be getting too
high while this is being done—which the pressure
guage will show—the fire must be drawn out,

Pressure Guage.

The pressure guage is very useful in such cases
as the above, and also for getiing up steam. This
machine can also be detected when supposed to
indicate incorrectly, by moving the counterbalance
to the several notches on the lever of the safety
valve. When it is right, the gradaations on the
dial and the notches on the lever wi!l correspond.
The pressure guage has now become a necessary
adjunct to the steam boiler.

Blow=0ff,

The blow-off valve should be used once in every
twelve hours at least, blowing not less than one
solid guage out at one time—having more than
three solid guages when commencing to blow off—
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and blowiog off until leaving two solid guages.
This valve, and its connection up to the boiler,
should be carefully inspected every week; and it
should be placed where it will not be damaged
from the strongest part of the flame—say at any
spot most convenient between the middle and back
end of the boiler—where any sediment left after

blowing off, will not injure the shell, as it would

do if placed where the flame is strongest.

Stop or Steam Valve,

The stop valve is generally placed near the mid-
dle of the boiler, and if on a steam dome (or drum)
8o much the better. The modern globe form of
valve is that most geaerally used both for this, the
blow-off, aud surface blow-off valves.

Surface Blow=0ff Valve.

The surface blow-off valve should be used once
in every hour, unless where the water is very pure
and every way suitable for making steam. In
cases where the water is muddy, frequent blowing
off at the surface, besides lessening the deposit in
the boiler, prevents foaming.

Getting up Steams

In getting up steam in a boiler for the first
time there is in most cases a good deal of trouble
from the boiler foaming, sometimes in consequence
of impurities in the water, but oftener with a new
or newly repaired boiler from the oil that has been
used by the boilermaker, inside the boiler, or from
some other greasy matter on the tubes or plates.

To get over this difficulty, when very bad, it is
advisable not to attempt to run the engine for any
other purpose than working the pump, until it is
stopped, which can be done by moving in the ball
on the lever of the safety valve as far as it will go,
and arranging the lever so that it will not rise
more than four inches at’the outer end at the most,
and keep the pamp at the boiler until the foaming
ceases, which will in aZnew boiler probably con.
tinue for half a day. In filling the boiler it should
have three solid guages, and this should be ascer-
tained by the party himself, to whom the attendant
is responsible, by trying the guages before the fire
is started. We have known of several cases in
which the boiler was fired up without any water
in it, thereby damaging both the shell and the

tubes.
Donkey Enginese

A donkey engive or steam pump is & very useful
auxiliary to the pump attached to or in connection
with the engine, for the purpose of putting water
in the boiler when the engine is at rest, as may be
required ; and also to use in the event of the other
pump getting deranged, which is a common occur-

rence, and the cause of much loss of time. The .
pump heing the next thing in importance to the
safety valve, requires close attention, from chips
or other substances getting stuck in the valve seats,
and causing the covers to be taken off to get them
cleared out. It sometimes occurs that there will
be no water found in the suction branch at all,
when tried at the pet-cock, causing much annoy-
ance; and when the cause has been found out, it
may be a frog or a fish has been drawn in and
stuck in voe of the elbows of the pipe,-showing the
necessity of baving a fine strainer on the mouth of
the suction pipe. The proper way is to pump first
up into a cistern ten feet or 80 above the engine or
doukey pump, and have a fine strainer both before
entering and befure leaving the cistern. Numerous
casualties can be traced to the defective state of
the pump, it having become deranged while the
attendant sopposed all was right, and consequently
neglected too long to see to its condition—some
other more trifling matter probably having occu- .
pied his attention at’the time, When the damage
is done, the usual report first put out is, ¢ Plenty
of water in the boiler; he had tried the guage
cocks a short time before, when there were nearly
two guages.”
Clenning the Boilers,

When the boiler is to be cleaned, the first thing
to be done is to draw out the fire; then to take the
pressure gradually off the boiler by moving in the
ball on the lever, finally tying up the lever, and
then lifting the dampers. Three or four hours
after this, take off the manhole cover, and run out
the water. The boiler will be cool enough next
morning for getting inside. The cleaning should
be done every week in some localities (this, how-
ever, depends somewhat on the water used for
steam, and the number of hours the engine is at
work during the day); in other situations, once in
two weeks ; but never to exceed a month without
cleaning, even with the best water—although in
some places it is not done oftemer than once in
three months ; but this is a bad and slovenly prac-
tice, and soon wears out the boiler by its getting
burned below, from the mud laying on the opposite
side of the plate. Even with good water for steam
the boiler should be cleaned at the end of every two
weeks. ¢ If it requires little, it will be the easier
done ;” and as every boiler should be inspected at
the end of two weeks, the cleaning is necessary to_
get this done. The cleaning should be performed
as follows : - There must be at command a plenti-
ful supply of water, under a good pressure. Ifin
a city, this can be obtained from the water works,
and in the most unfavorable localities a small hand
fire engine is amply sufficient for this purpose.
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The hoiler is first thoroughly washed inside by
means of a hose, held by a person inside the hoiler,
and directed to the sides of the shell, crown sheet,
and tubes—one of the mudhole eovers being taken
off, and the water and mud run out at this hole and
conveyed away in a spout, if necessary. A scraper
is also introduced at this hole, for raising up any
bard clay or other sediment that may have got
stuck on the bottom. The legs of square fire-boxes
to be scraped out in the same way. After heing
thoroughly washed with the hose, and seraped, a
thin hard broom is now used, with which the shell
is scrubbed and washed clean, a supply of water
being admitted into the boiler to facilirate these
operations. The tnbes also are all to be cleaned
out between each other by means of scrapers suited
for the purpose, the scrapings being all broomed
and washed forward to the mudhole, nnd partly
run and partly drawn ont at that orifice, along
with the other sedimsnt. The tuhes to be als) well
cleaned internally at this time. The advantages
gained by this simple process are incalculable. It
prevents the boiler in every part where the flame
strikes from being damaged, as these parts would

be with a hard-baked cake of clay laying on them. |
It also keeps the heating surface up to its original
power and efficiency ; prevents to a great extent
that troublesome condition of things inside the
boiler, called  foaming,” and is the weans of dis-
covering any undue wear of any part of the boiler,
as soon as it shows itself.

Foame.

Foam is produced by the action of water, in a
certain state of evaporation, vpon some other sub-
stance or ingredient in the wuter, generally of a
greasy nature.  When a boiler is foaming, it is |
known by the nature of the discharge from the |
guage cocks: and also from the {fvam running over
the cover of the safety valve, finding its way
through the cover by the stem of the valve. The
lever of the satety-valve will also be observed to
jump up and down every few minutes; and if
there is a water-indicator on the boiler, the pointer
will be seen to play all the fantastic tricks imagin-
able, and causing no little consternation to the
attendant. Various are the devices that have been
tried for this disorder. We have been told by a
practical engineer that beef shanks and hoofs are
sure preventives ; and by another, that oiling the
tubes was an excellent thing—both these parties
had some reputation in their profession—so we
need not wonder at the pumber of boilers we hear
of having been burnt, and the number of passahly
good jobs that have heen spoiled in the starting,
under such circumstances—the hoilers probably

being damaged within forty-eight hours of their

having been started. As alrendy stated, the dis-
charge from the guage cocks will show when the
boiler is foaming, both from the peculiar sound it
makes, and from its appearance to one acquainted
with steam boilers. When the boiler is not foam-
ing, the steam will be pure and free from froth in
the upper cock, and the water nearly free from
steam in the lower ones, and both the steam and
water will issue from their respeetive cocks in
nearly straight lines,

Remedy for this oecasfonal Foaming.

When the boiler is foaming, the remedy is, to
pump in plenty of water, until the upper cock shows
alarge proportion of water in the dischargé. When
this is obtained, hlow freely from the safety-valve
for about half-a-minute ; repeat this at short inter-
vals until the foaming ceases, which in most cases
will be within an hour, keepiog always in view to
blow no more oot from the safety-valve than you
are putting in with the pamp, besides giving
eonough for the engine.

The precautions to be observed in applying this
remedy, are: to keep the pump at work until the
upper guage cock shows this large proportion of
water, before attempting to blow from the safety
valve ; otherwise, by blowing from the safety valve
when there is already too little water in the boiler
the crown sheet and tabes would immediately sus-
tain damage.

An English work says of incrustation, that it has
been found greatly to facilitate the cleaunsing of
boilers if the plates were greased after every

t cleaning. For this purpose, in the Royal Gun

Factories, at Woolwich, the refuse oil from the
drip eans of the shafting is collected, and, after the
boilers are cleaved, it is laid on inside with a

| brush. Although this does not stop the incrusta-

tion, it causes it to cowe off the plates much more
rapidly, and is found to effect a great saving in
time and expense in eleaning the boilers.*

Inspection.

In some cases it is found advantageous to have a
running or weekly inspection of those parts of the
boiler which are most exposed to the ]
thorough professional inspection for larger repairs
once in six months, Tie weekly inspection com.
prises the fire box, tubes and shell, the feed and
blow-off pipes and valves. In the morning before
commencing to clesn out the boiler, the vuater pars
of the shell Lelow the brickwork is broomed off,

ame, and a

»0f the two evils, fncrustation and foamniog, the former is the
most dieastrous, being an organic change in the material, while
the latter is simply a deranged state of action; and at the Reyal
Gun Factories referred to, proper eare will be taken of the boilers
when lighting up, in_the event of their foawing, which in al}
probuability they will do.
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and also the fire box and tubes ; then the engineer
examines carefully all the sheets exposed to the
flame for cracks or blisters, and all round the
geams of rivets. He also examines carcfully the
fire box and crown sheets, observing if there are
any sprung rivets, or any other flaws to be seen,
and noting the whole in a book kept for this pur.
pose. e also goes inside the boiler to see that all
is right there, and to examine any supposed flaw
that may be reported to him by the scrubber-out,
who preceded him in tho inside operations.

Professional Inspection.

This should be made opbce in six months, or
according to the usage of the boiler, with a practi-
eal boiler maker present, when all these points
are more carefully examined, and determined upon
as to what is sufficient and what is not sufficient
for the next six months; also the repairs that may
be necessary on the several parts that require to
be repaired, and a full report made of the whole,
and submitted for the approval of the head or
superintendent of the establishment. Wheresuch a
system of cleaning and inspections have been car-
ried out, it has been attended with the best results,
apd has given the greatest satisfaction. Io our
own experience, where there are eight boilers, we
have found it necessary to have the cleaning and
inepection weekly. Each boiler has a heating sur-
face of sixty horse-power, with the usual pressure
of eighty pounds on the,square inch. The boilers
have been in operation for the last six years, work-
ing day and night (equal to twelve years ordinary
use).
100 fees high ; consequently the sheat and flame
that they have been subjected to has been intense;
80 much so, that the water evaporated per minute
with open dampers was nearly one and a half in-
stead of one and a tenth cubic fest—the quantity
due to a sizty horse power boiler per minute. The
water, too, at all times muddy, at cortain seasons
excessively so, and carrying just so much lime as
to coke abd form a crust on the shell and tubes.

In this case, without the cleaning and inspection

herein recommended, these boilers would probably
not bave run three years, until requiring such
extensive repairs as to. be nearly equal to new
boilers ; and it is guite probable that from the
frequency and exteus of the repairs required, with-
out such cleaning and inspection, they would have
fallen far short of the requirements of the estab-
lishment. ' -

We shall conclude these remarks by eeveral
others, gleaned from various sources, bearing upon
and corroborating the views here put forward.

The fuel used is coal, and the chimnies are”

Boiler Explosions.

In the month of January, 1866, there occurred
in the United States no less than eleven different
explosions, by which no less than 490 lives have
been lost, and for which no cause.can be assigned ;
21 wounded, and for which no'cause can be assign-
ed ; making a total of 511 without any ascertained
ca se.

“ [t may be well,” says the Mechanic’s Magazine,
“ty place the following paragraph on record:
Negligence is too- frequently the cause of boiler
explosions. Oue of the enginemen engaged at the
Gospel Oak Colliery, Tipton, was sent to prison on
Friday morning, for placing in jeopardy the lives
of about gixty miners. He had peglocted to exa-
mine the hoilers, a8 he ought to have done ; and
early on Friday morning, when the{ were waiting
to go down to the pit, the boiler plates were scen
to be ved-hot, and it was, as it is described, almost
a miracle that no explosion took place.” )

“I'he same. journal says: “ The time has gone by
when an explosion was regarded as the result of
mysterious agency. It is pretty well known now,
that but two cuuses can lead to the bursting of a
steam boiler under the conditions of legitimate
working. These are simply congenital weakness,
owing to bad materials or an imperfect method of
construction; or induced weakness, the result of
over heated plates; or corrosion. More than 80
per cent. of the explosions which occur yearly, are
the result of this last cause. If we take & hypo-
thetical ease, of three boilers of precisely the same
form and constraction, worked under precisely the
same conditions, and exposed to like eapses of
deterioration, but carryinﬁ different pressures ; the
time when each will explode may be as certainly
reckoned as the momeunt when a watch wound up
to-night will be completely ran down to-morrow.
Suppuse that one carry 100, another 75, and the
last 50 lbs. of steam; the first may last five years,
the second seven years, and the last nine or ten
years, simply because the process of destruction
may have so far weakened all the boilers that in
five years they are incapable of carrying 100 lbs.
of steam, but yet retain strength enough to carry
751bs. Therefore only that one carrying 100 lba.
will be destroyed then; the others will last until
corrosion has done a little more, but they will go
in turn. ¢ The end of all flesh is death,” and the
end of all boilers is explosion. ‘An old writer
quaintly remarks that ¢ If 2 man live long enoufh,
he will certainly die’ In the same way, if &
boiler be worked long enough, it will explode, in
spite of all the safety appliances which ever were
or ever will be invented. At best, these.can. only
provide for the occurrence of certain phenomena,
which, without this vrovision, wonld cause an ex-
plosion ; but they certainly cannot provide for the
occurrence of all the phenomena which produce
explosions. Until & safety valve or fusible plug is
invented which shall stop a leak, or put on a patch,
or arrest the progress of corrosion, neither one nor
the ‘other can prove its title to be esteemed as an
infallible specific. The only certain preventive is
careful, properly arranged and thorvugh inspec-
tion ; and ths reports of the steam-boiler societies
prove its efficacy daily. o

Experience goes to prove that fully as many
explosions occur while the engine is in motion, or
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when the boiler is under steam and the engine at
rest, as at any other time, .

It is almost impossible to trace any coanection
between the withdrawal of & portion of sieam from
a boiler and the consequent explosion of the latter.
Could it be proved that the guage either rose or
fell perceptibly, tbe case might be different ; but
the hand seldom moves instantaneously at least.
The only remarkable phenomenon is, the sudder
rige in the water in the glass guage; and this rise,
from its character, would seem to denote a dilation
of the whole body of fluid, not & mere fuaming or
priming, for the guage shows a rise of **solid
water” invariably, and pot foam, when the boiler
is properly full. It is not likely it either of
these explosions will be found to present any ua-
usual phenomena ; but the lesson which this coo-
veys is mot the less instructive. Inspection, and
careful inspection alune, can secure safety; and
the sooner steam-engine proprietors become cou-
vinced of the truth of this proposision, the better
for the entire community.”” *

The London Engineer says: ** Nearly all of the
large number of hoilor explosions, the causes of
which are apnually investigated by the engineers
of the Maunchester and Midland boiler associations,
are clearly fouod to have vccurred in consequence
of either internal or exiernal corrosion. In the
case of locomotives—and they are now esploding
sufficiently ufien to canse considerable anxziety—
farrowing along a seam of rivets, or rather nader
the line of an overlap, is found to be the malady.
In many boilers, especially on those lines where
the hydraulic test .is regnlarly applied, * turrows’
are dlscovered in time to prevent an explosion.”

From the American Artizan :—*¢ It i3 now gene-
rally understoud that nearly every explosion of a
steam boiler is the resalt of ‘its own weakness.
This may be owing either to originally defective
materiai or constraction, or to iis original strength
having been impaired by, or overheatin ¢ of some of

its parts; but the most prolific of all causes of |

explosion is corrosion. ‘The best preventives are,
tberefore, a thorough examination and test of the
boiler when new, a frequent and thorousgh periodi-
cal inspeotion after it has been in operation, and a
searching investigacion into and published repors
on the sume of every explosivn which occurs.”

StoameBoller Assarance Company.

Prom the London Enginser:—**In the report of
this association for 1864, we find the following
information:

Che total number of inspections, 23,849, Prinei-

pal defects : fractare of plates and angle iron, 484 ;
corrosion, 861 ; safety-valves out of order or over-
loaded, 507 ; pressure guages out of order, 297 ;
water guages out of order, 364, Explosions, 43;
and the number of deaths from explosions, 74.
Iron works, mines and foundries furnishing the
greatest proportion. Not a single explosion in a
cotton mill is reported for 1864.

For 1805, the number of ezplusions is equal to
the whole of those recorded for the three preceding
years.” ‘ :

* We have reen a buller give way withent sn exp]o-ioh. The
wasted portion in the bottom gave out, and tite water rxu gushing
jato the ash-hole.

The Midland Boiler Assurance Associntion.

“ This association now has 1,839 boilers under
either inspection or assurance, a rather larger
number being under assurance thun inspection.
The association has been four years in existence,
and it is only this year that Mr. E. B, Martin, the
chief engineer, bas bad to report the explosion of
a boiler under assurance. Even in this cace the
inspector had previously pointed out the defective
condition of the boiler, No less than 7,172 inrpee-
tions were made last year (1865), including 390
internal examinations, aad 340 examinations of
the interior of the flues. DMr, Mavtin has the care
of some of the most duongerous boilers in the king-
dom, judging from ordinary experience: GO+ are
in collieries, and 1,027 in iron works, and of the
whole number no less than 1,495 are fired exter-
nally. The fact that among all this vast number
of bLoilers not one life bas been lost in four years,
and that but ove explosion has tuken place, and
that of a boiler of which the defects had already
heen pointed out, argues well for the care and dili-
gence with which tue inspection is carried out. It
18 also satisfactory t know tbat the association is
paying regular dividends of ten per cent. per
annum to its shareholders,”

From the Scieniific Americon :—*¢ Not many
months ago a law was passed, requiring all persons
in charge of steam-boilers to have a certificate of
competency from commissioners appointed to de-
cide upon tbeir fitness for their situations. In
most instancer, probably, this law has been com-
plied with ; in some others it has been whully dis-
regarded ; in precisely how many, we bave no
means of ascertaining. Accidens, however, has
revealed one case at least wheve the person em-
ployed as engineer bad no legal proof of his eapa-
city, and, as the issue has proved, no mechanical
fitness either: be blew bimsell up, with Galf-a-
dozen others.

Wo shall oot make unfoanded charges, or be
entangled in any nesertion which we eannos prove;
and we say that although this is the only care that
we know of as-being directly contrary to the pro-
visions of the law for such cases mace and pro-
vided, we can refer to countless instances where
wen have received testimonials «f efficieney for
engineering qualities which they did not possess:
the five dollurs of their employer bought them a
character at second band. Now, sach a state of
things may or may not be all right; it depends
solely on the light in which ther nre serutinized.

Eogineering 18 a profession ; it is not a'trade,
etrictfy speaking. It is not comprised in open-
ing and shutting valves, or in scientific flirts
with an oil-can, or in impertinence and .vul-
garity in demeanor when asked a civil question by
an ‘outsider” It requires the closest attentiun,
and both mental and physical labouy, in order thac
the best possible results may be obtained. Who-
ever does less than to devote all his energies to his
profeseion, robs his employer and cheats the world
of science of discoveries which he might have made
had be used the faculties nature gave him. Ad nit-
ting engineering to be a science, and not a ha-:idi-
craft, we must then look for a high class of men ¢
fill the situations—posts of honor and trast—whi :h
it opens out to the trade at large. No calling ¢n
be more productive of good results in respe ¢ to
meutal training, than the one under discussioa.
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Familiarity with stenm machinery, most especi-
ally with the boilers, is apt to beget a confidence
in the ignorant, which is not born of a knowledge
of the dangers and exigencies which are continuoally
occarring during their working, and which is the
offspring of conceit and the grossest folly; but
contact with steath, or thorough elementary know-
ledge of iis constituents, theory of production and
of action, only inclines the philosopher and the
seeker after knowledge to bé more patient and
lowly in spirit when developing the mysteries of
its sublime power, and applying the same to the
ardaous and monotonous task of doing the work of
the world. A moment’s reflection will show this tohe
the true ligbt in which to view this matter ; for in
what other branch of the arts and sciences can we
find one other person on whose sole charge is given
80 much responsibility and power? The magazine
he guards may spread havoc and ruin about, if he
impede the action of the feed, or neglect the valve
which controls the surplus pressure. If he be
upon the railrond or in the crowded city, the weal
or woe of multitudes is committed to his keepin:.
If he be upon the sea, in the shock of battle, where
iron-clad answers to irov-clad, and the sea frets
itself hoarse in the vain effort to overwhelm them,
the fate of nations even is in his power; the cause
of truth, of justice, and human rights, or the
reverse of all these, lies hiddeu in the lifting of a
valve, the labricating of a rod or shaft, or the
loosening of a gland or serew at the proper time.
If, therefure, each and every obe in any way con-
vected with the care of steam machinery resolves
to rnise the standard of their profession, the results
will be apparent in a few years, in increased pecu-
niary benefit to themselves, and also to the aris
and world of science generally.

To conclusion we would remark, that, we are an
order, and it behoves every memher of it to guard
with a jeulous care the privileges of his order;
and this can bLe done ooly by the posssssion of
euperior qualifications for its duties, the result of
special educatioa aod training for the work; so
that he may. in the moment of peril, display tbat
preseace of mind, the distinguishing characieristic
of the educated * engineer, with the same coolness
of judzwment as when in conscious safety.”

-Now, since we are to*have Confederation of the
Provinces, it is probable that by our forming a
closer and stronger connection with the mother
couniry, some of those good rales and custows in
regard to-trade may be introduced among us’; and
of those that are the most necessary, the appren-
ticeship system by indenture sbuuld rank first in
the list, The learned professions are everywhere
protected, and why not they who spead seven of
the best years of their lives in aequiring a know-
ledge of their business. In the States as well as
in Canada, daring periods of commercial pros-
periiz, swarms of engineers spring up almost in a
vight, aided by the *under instructions” sys-
tem. [Ilalf-taught runaways from other trades—

#* What is moant here by “ educated,” is not the having taken
d2zrees at any of the universities, but simply having learnod on-
der aa Indegture,

such as lockewmiths, pocker filers, and gas-pipe
“engineers ”—get smuggled in * under’ instruc-
tions ;> so that the many accidents in connection
with steam machinery need not cause much sur-
prise. Accidents will occor with the most experi-
caced—alil ave fallible; but the proportion would
be much less, were -a proper and more siringent
system in fovce, for the Letter regulation of this
especial branch of engineering. It is guite neces-
sary to have a higher class of men for the work—
responsible men, fur responsible daty.

o+ ——

TWENTY.FIRST EXIIBITION OF THE PRO-
VINCIAL AGRICULTURAL ASSOCIATION
FOR UPPER CANADA.

The twenty-first annual Ezhibition will be held
in the City of Toronto, during the week commen-"
cing Monday, September, 24th, and closing on
Triday, the 28th of same month,

As but few changes have been made in the
Ruies anp RecunaTions as in force at last Exhi-
bition, we deem it only necessary to publish an
abstract thereof—the Rules and Prize List entire
will shortly be extensively circulated in pampblet
form. Important changes have been made in some
of the classes in the Arts and Manufactures depart-
meut, we therefore publish that portion of the:
Prize List in_full.

ABSTRACT OF RULES.
Membership. .
1.—Mewmbers of local Societies constituted members
of the Association, provided said Societies pay to
Association fuods not less than $1 for each of
such members.
2.—Members of Board of Agriculture, Board of
Arts and Manufactures, and Presidents and Vice-
Presidents of Agricultural and Horticultural
Societies are ex officio members. Payment of $1
conetitutes an ordinary member, and $10 a life-
mewmber.
3.—Members can enter articles for ecompetition in
any or every department of the Exnibition.

Entrics.

4.—~None but members can compete, except in
Ladies Work and Indian Work.

5.—Entries to be made on printed forms, and re-
turped to the Secretary of the Board of Agricul-
ture, with $1 for membership (except as other-
wise provided) by the undermentioned dates:

6.—Ilorses, cattle, sheep, swine and pouliry, by
Saturday, August, 18th.

7.—For Blood-horses and pure-bred cattle to fur-
nish pedigrees.
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8.—Entries for grain, fleld roots, and other farm
products, agricultural implements, and machin-
ery and manufactures generally must be return-
ed by Saturday, September, 1st.

9.—Entries for Horticultural Produets, Ladies’
Work, and the Fine Arts must be returned by
Saturday, September 15th.

10.—Eatries absolutely to be made by above-men-
tioned dates.

11.—Entries in live stock to be made by bona fide
owners.

12.—Entries in all other classes to be made by the
producers or manufacturers only.

13.—Competition open to the world, in all the
departinents, except fruit, class 28.

14.—Manufacturers requested to furnish staiement
of quantities they can supply, and price.

15.—No person allcwed to enter more than one
specimen of the same variety or pattern in the
same seclion ; and in the ArTs avp MaNurac-
TURES deparment, no exhibitor shall be awarded
more than one prize in the same sectiun of any
class.

16.—No article can be entered as an extra for want
of sufficient ¢uantity or number, or similar
defect, when of the same kind or variety as any-
thing named in regular sections.

. 17.— Agricultural and horticultural products must
be the growth of the present year. Articles
awarded prizes atany previous Exhibition cannot
compete for regular prizes this year, but may be
awarded diplomas, if deserving.

18.—Eotry cards, with class, section and number,
“furnished to exhibitors on entry being made.

Delivery of Goods.
19.—Specimens in Fine Arts to be delivered on the
ground by Friday, the 21st September ; all arti-
cles other than live stock, uot later than Monday
the 24th; and live stock, by Tuesday, the 25th,
at 9 a.m. Early deliveries, however, are parti-
cularly requested.

20.—Exhibitors to deliver goods on Exhibition
grounds af their own expense. '

21.—Articles not accompanied by their owners,
may be addressed to the Superintendeunt of the
department to which they belong,

22. Superintendent of Grounds will inform exhi-
bitors where goods will be placed.

23. Exhibitors to give personal attention to arti-
cles, where necessary ; and at the close of exhi-
bitiou take charge of the same.

24. No article or stock to be removed from the
ground till Friday, at 2 p.m.

25. Directora will use every precaution, but will
not be responsible for loss or damage to articles
on exhibition.

Steanmboats, Ratlroads, Customs.
26.—Arrangements for reduced fares will be made
with steamboat and railroad proprietors.
27.—Arrangements will be made with Customs
Department for free entry of foreign goods for
exhibition. °
Admission to the Groands.

28.—TIssue of season tickets of admission discon-
tinued.

29. Each Member receives four single admission
tickets, Life-Members, Delegates and Members
of the Press, furnished with badges or tickets.

30. Eatry tickets on animals or articles will admit

_the party in charge on entering grounds.
31.—Necessary attendants upon stock and articles
will receive tickets, good at the exhibitors’ gate
only.

32. Admiesion tickets to Non-Members on and
after Tuesday at 25 cents each, Childreu half-
price. Carriages and horses not admitted.

Judgosy and thelr Dutiese

83.—Judges appointed by the Council of the Asso-
ciation, _

34. Judges to present their eircular of appointment
on their arrival at the grounds.

35.—Judges in Fine Arts meet at the Secretary’s
Office, in Crystal Palace, at 9 a.m. on Monday,
the 24th September; and in Manufactures, at
9 a.m. on Tuesday, the 25th. The Judges in
the Agricultural department meet at 9 a.m., at
their committee room, on Tuesday, the 25th,

36.—No interested person to act as a judge.

37.—Judges may award extra prizes.

38.—In Arts and Manufactures department, di-
plomas may be awarded in addition to first
money prizes.

39.—Judges may use their discretion in awarding
prizes, in absence of sufficient competition, &e.

40,—Awards to be plainly written in Judge’s book.

41.—No person allowed to interfere with Judges.

42.—Judges required to act with rigid imparti-
ality.

43.—Upon discovery of any fraud or deception, the
Council to have power to withhold payment of
prizes awarded.

Delegates and Annual Mecting.
44.—Delegates and Members of Press to report
themselves at Seoretary’s office.
45.—Apnual meeting to be held on Friday, 28th
September, at 10 a.m,
46.—County Societies may obtain portions of prize
wheat.
General Superintendent.
47. General Superintendent to have office on the
grounds, and have entire supervision.
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Paying the Premiums.
48. Treasurer will commence paying premiums on
Saturday, September 29th, on the grounds.
49.—Secretaries of Departments will give orders

on Treasurer for amount of prizes. .
50.—Orders made payable to order, and must be
endorsed.

51. Premiums not paid on the Saturday will be
forwarded by the Treasurer, on receipt of proper

instructions.
Miscellaneouse

52. Provender provided at cost price.

53. Auctioneers will be on the ground after pre-
miums are awarded, for the purpose of selling
any animal or article owners may wish to dis-
pose of. _

54.—Owners of prize animals or articles to furnish
information, if required to do so.

PROGRAMME FOR THE WEEK.

1. Monpay, Sept. 24th, will be devoted to the
awarding of prizes in Fine Arts, and to the final
receiving of other articles for exbibition, and their
proper arrangement. None but officers and mem-
bers of the Association, judges, exhibitors, and
necessary attendants will be admitted.

2. Tuespay, 25th.—~The judges in all classes
but Fine Arts will meet in their respective
committee rooms, at 9 am., and will commence
their daties forthwith. On recéiving their class
books, they will be also furnished with the blank
prize tickets, which they shall fill up and affix in
ench section, 50 soon as they shall have finally de-
.termined their awards. The First Prize Tickets

will be Red; the second Blue; the third Yellow;
the fourth White ; Extras, Green. Oun completing
the class, the Judges will report to the Secretary
of the proper department. The main Exhibition
Building will be closéd all this day for the pur-
pose of affording the Judges an opportunity for
discharging their duties properly. Non-members
admitted to the grounds this day on payment of
25 cents each time.

3. Webpnespay, 26th. — The Judges of the va-
rious classes will complete their awards as early
in the day as poesible. All the buildiags and
grounds will be open to visitors. Admission this
day the same as yesterdny. . . .

4. Taurspay, 27th. — Admission this day th
same as yesterday. The President will deliver his
address, from the Grand Stand, at 3 o’clock.

5. Fripay, 28th,—The regular Annual Meeting
of the Directors of the Associativn, for the purpose
of ¢leaing officers, deciding upon the place of
holding the next exhibition, and other business,
will take place at 10 a.m., in the committee room.
At 2 p.m., the Exhibition will be considered offici-
ally closed, after which no one will be admitted
into the Crystal Palace, and exhibitors may com-

‘mence to take away their property. Admission

to-day the same ag yesterday.

6. Saturpay, 29th.—The Treasurer will com-
mence paying the premiums at 9 a.m. Exhibitors
will remove all their property from the grounds
and buildings. The gates will be kept closed as
long as necessary, and none will be admitted ex-
cept those who can show that they have business
to attend to. '

PRIZE LIST FOR 1866.

ARTS AND

MANUFACTURES DEPARTMENT.

(No Exhibitor will be awarded more than one prize in the!same section of any class, in this Department.)

(Competition open to the World.)

CLASSIFICATION,

Class 35—Cabinet Ware and other Wood Manufac-

tures. :

*  86—Carriages and Sleighs, and parts thereof,

*  87-—Chemical Manufactures and Preparations,

“  88—Decorative and useful Arts; Drawings and
Designs.

“ 89—Fine Arts,

‘  40—Groceries and Provisions.

“ 41—Ladies’ Work. ;

“ 42—Machinery, Castings, and Tools.

“ 43—Metal Work (miscellaneous), including
Stoves, »

Class 44—Mis$llnneous, including Pottery and Indian
ork.

¢  45—Musical Instruments.

“ 46—Natural History.

« 47—Paper, Printing and Bookbinding,

# 48-—Saddle, Engine Hose, Trunkmakers’ Work
and Leather.

#  49-~Shoe and Bootmakers’ Work, and Leather.

“  50——Woollen, Flax, and Coiton Goods; Furs, and
Wearing Apparel.
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Class 35—Cabinet Ware and other Wood

Manufactures,
Seet, Cabinet Ware. $ o
1. Bed-room Furniture, set of. ...cocvven... 15 00
2nd do W eeeseecanes ,oo 800
2. Centre Table...voovereveanns cieesens 8 00
20d  dOo ...iiiieiiiiiiieieieieeaes 4 00
8. Drawing-room Sofa............ cerreenes 8 00
2nd do tececacisen-sssreesn 4 00
4. Drawing-room Chairs,setof............. 8 00
2nd do ieiiereieen 4 00
5. Dining-room Furniture, set of 16 00
2nd do e 8 00
8. Inlaid Work, of Canadian woods......... 8 00
2nd do e 4 00
7. Side Board...... tee et teateenarerenans 8 00
20d dO  ciieiicciiccentiane ceeos .. 400
8., Wardrote....eocveesesccceocscrsonees 6 00
20d O siiiarerrecectccrenctiianaons 3 00
Miscellaneous.

9, Coopers’ Work..ooocivneeenocenn veiees 600
2nd 40 it lieciiiiecenenn, 8 00
10. CornBrooms,ldoz ceeeesattearerancnan 2 00
2nd L L U O 1 00

11, Handles for Tools of Carpenters, Black-

smiths, Guosmiths, Watchmakers, d&ec.,
collection of ... oveiernernruanninnnn. 8 00
2nd O tiiiieieceiiiieranenaaas 4 00
12. Joiners’ Work, assortmentof............ 10 00
2ad do 6 00

18. Machine-wrought Moulding and’ Floormg,
100 feet of each ......... eidiasae oo 6 00
2nd : 1 J N . 300
14. Turning in Wood, collection of specimens.. 6 00
2nd do 3 00

15. Turned Hollow Wooden Ware, assort-
MENt Of s ivviieaiaiotniiennannnnenas & 00
2nd A0 ..iiieeiiictiaiicieraieaaa, 3 00
16. Vencers from Cauadnn woods, undressed. 8 00
2nd 0 4 00

17. Veneers from Canadian woods, dressed and
polished .......... eeeretaeariraaas 10 00
200 A0 tiieiniiiiieciitinintananns 6 00

18. Wash Tubs and Pmls fnctory made, three
of each........ reeesiasasen ceesennes -4 00
1231 Y4 H U Ceeeeaenas 2 00
19. Willow Ware, six spccm\ens ............ 4 00
2nd do e . 200

20. Extra eotries............. Cebecieaaens

Class 36—Can~lagos“aml Sleighsy, und Parts

hereof,

Sect. $ c.
1. Axle, wronghtiron . ..oiiiieaiveannnn, 4 00
2nd 0 iiireriereiriieeaen 2 00

2. Bent Shafts, half-a.dozen ... ...ooo...ts. 8 00
2nd do ..l veseees 2 00

8. Bows for Carriage Tops, two sets........ 3 00
2nd do Ceeeens . 200

4. Buggy, double-seated............. veess. 10 00
2od do Cebeesateuranenanas 6 00

5. Buggy, single-seated...... ......... ... 800
L P 5 00

6. Bu«rgy,trotlmg............ cev wensen 6 00
20d " 0 eiiiiieereineeninanann 4 00

7. Cmunbe, t.wo horse, pleasure....... .... 20 00
2nd do ceesesaessas 12 0C

8. Carriage, one-horse, pleasure....o......vue 12 00
2nd 4o iiiiiieeenes 8 00

9. Carriage, Child’s............ «oioieain 4 00
2nd dO tiiiirieieeneniiens oo 2 00

Clnss 36—Coutinued.

10. Cariage Hubs, Rims and Felloes, and ma- § c.
chine-made SpokeS, the best assortment. 7 00 -

2nd do 4 00
11. Dog Cart....... Ceeetevasarvreeennans 7 00
2nd do W ..... gOO
12. Express on..... freeeiretenarsans 00
g agg cessessssavearovanoens 4 00
13, Sleu,b two horse, pleasure ........... .. 16 00
2nd do eessecsnann . 800
14. Sleigh, one-horse, pleasure.....cccv.evee 10 00
2nd do veeresees 6 00
18. Springs, ox:le set Steel Carnage. veeesssss B 00
seeesen ... 800
16, Sulky, trotting.e..cv0vuuee. Ceeeacorean 8 00
2ndky do o 3 00
17. Wheels, one pair of Carriage, unpamted 4 00
2nd do .. 200

13. Extra entries........ Ceevsaiesasnnansan

Class 37—Chemical Manufactures and Prew

. parations.
Seet, $ e
1. Colours, assortment, in Oil, Pulp and Pow-
der ..... teseserscisoassraseeianaes 6 00
P10 K L TP . 4 00
2. Essential Oils, assortment of ves seees.s 600
2nd do it 4 00
3. Glue, 14 lbs...... seeseacsiaane PR . 300
20d A0 L.iiiieiiiciicacinenionns e 200
4. Medical Herbs, Roots and Plnnts native
growth................ ....... eiees 12 00
2d do...... eeraees F A 7 00
8. Olls—Lmseed ..... ceesetisiisenenaan 6 00
2nd O .. 400
6. Oil, Neat’s foot, half gallon cesrrieneies 200
2nd do N ¢ 1]
7. Printing Inks, an assortment............ 5 00
2nd do Ceeesceanees 3 00
8. Pitch, 30 1bs...cvvvuannn. cresareseene . B 00
2nd do ......n tessssens o teeasnoas 3 00
9. Resin, 301bs...ivvevirnenenrons veeess B 0O
2nd do ...... PR bebe saeeseaens 3 00
10. Tar, 1.gallon. .oeevvvniiiannnninnnns o 300
%nd do S ven f ..... ll .......... . 2 gg
11. Turpentine, mt.s o 1 OD. . .uveeens i1
2ndp do P gt 3 00
12, Extraentiies.. .ooiviiieiainieeininenn.

Class 38—Decorative and Useful Artsy Drawings
and Designs.

Sect. 3 e
1. Carving in Wood, Figure subject......... 15 00
. 2nd do se weree. 800
2, Carving in Wood, decorafive........ vees 10 00
2nd do L. 6 00
8. Drawing of Machinery, in perspective. . 6 00
2nd do . eees 400
4. Decorative House Painting ..... ciseses. 800
2nd do L. 4 00
8. Engraving on Wood, with proof......... 6 00
2n “do cveves 400
6. Dnrrravmg on Copper, with proof. RN 6 00
2ni do Cereraes 4 00
7. Goldsmiths’ Work........ocvvvvinennns 6 00
2nd do eieieiiieiiies teeea. 400
8. Gold and Silver Leaf..... . ......... . 400
2nd do ceseens 3 00

9. Geometrical Drawing of anune ‘or Mill
Work, coloured..........:.. cesresess. 600
2nd do  L.iiiiiiiiieiien. veene 400
10, Lithographic Drawlng, pltun ceseses 600
2nd do ve eresssae. 400
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1L
12,
13,

14.
15.
16.
7.

18,

19.

20

21.
22,

Class 38—Continued.

thhograplnc Drawing, coloured. ...

2nd do e
Manteiplece in Marble..

EERE

......

.................

do

Muthematical Philosophical and Surveyors’

Instruments, collectionof.............
2nd do
Modelling in Plaster . ...coovvenvnoiie.
2nd do
Monumental Headstone.. ..............
2nd do
Picture Frame, Ornamented Gilt, ........
2nd
Penmanship. business baod, without flonr.

ishes .. cevevorionncnananns
2nd do
Penmanship, Ornameatal (not Pen and Ink

Pictures) c.coeveaeraans Gesrresssensie
2nd W do .
Sign Writin
‘2|§i dg
Silversmiths’ Work. .... .o
2nd do
Stained Glass, collection of speclmens
2nd do cees
Extra cotries ,........... teeecaaecns .e

.............

.................

.......................

e

Teeste sosvrteccsrtee

............. sesscecrce

.................

Class 39—Fine Arts,
Professionat* List— Ol (Originals.t)

Bect.

1.

S

H n

10.
11,
12
138

B

4.

is.

Animals, from life. .........c000 R .
2nd

secesr e s e

do
. Historical or general fizure subject ..... .
do

2nd

. Landacape, Canadian subject.c......v..s

2nd do

......... s oas

. Landscapé or Marine antmg, not

Canadian subject...... woee
2nd do

............

. Mavine Painting, annadlan subJeot cerea

2ad do

..............

. Portrait ....oiiiiiiiaiaa..s eeresasana

2ad do

B 1 O

do ..
In Water Colours.

2ad

ev e sece X

. Animals, from life. ....oovvivainiiienne

2nd do

................

. Historical or general Figm e subjeet. ceen

20d  do Liieiieeeeieiaes
14 N 7 YD
Landscape or Marme Pamtmcr not
Canadian subject.. ... couveeveneeeane
2nd do cveaen
Marine View, Canadian subject..........
2nd do | Cesenena
Portrait. s, veesnvesrsnnenes areeeas
20d do
Still life.........
2nd do

Peneil, (Aa JO.‘IL, &c

Crayon, coloured......co.c.. ceteiaaen
2nd do

RPN

“ae

ssossesss0sc e

.......

sess000 e 00

4eas seacaresacacsssnve

00
4 00
00
6 00

00
00
6 00
4 00
6 00
00
8 00 |
5 00

00
2 00

00
2 (00
5 00
3 00

00
00
8 00

6 00
10.00
6 00

7 00
5 00
700
5 00
7 00
5 00 1

7 0C
5 00
7 00
5 00
6 00
4 00
6 00
400

6 00
4 00

* Drofossional Artists are to be uuderstood as thoze who paintor
teach for a livelihood, or as 8 matter of pcofit, or who habitually
sell.or offer for sale their productious; of who have at any pro-
vions time habitua]ly painted or tuu;,ht for a livelihood or fur

profit,

1 Lividenco of orh,inahfy to be furnished by the exhibitor, whon-

over requived by the Judges or the Commitice,

16.
17.
18.
19,

20,
21.
22,
23.
24.

25.
26,
2.
28,

29. 8

34,
30.
36.
37
38.

.

39,
40.

41,

43.
44,

. Pencil Drawing.................

. Historieal or general ﬁfrure subject

Class 39—Continued.
Crayon, plam ...... rrearreeaeainans .
2nd do
Cra.yon Portrait. ... e. s+
20d- do
Pencil Drawing
2nd do

teetvresrvsssrrtsvrnta e

csssesavssne

.........

I’rofessional List—0il (Copies).
Animals, from life ............. veserase
2nd do cens .
Historical or general ﬁ«ure subject Ceeeee
2nd do
Landscape
2nd
Marine Painting
2nd do
Stilllife .oovieennniiiiiieniiiiiiaan

.....

......
................
.o

......

ceassseane

I'n Water Colours.
Animals, from life..... eese
2nd do
Historical  or general ﬁwure subject ......
2nd - -do do
Landscape .......coievnne teseseesesnas
2a0d do
Marine View..... erreeens
2nd do

sseeae

............. ssevsaa

sevsce

.................

20d do ...eeenninnnnin, “es
Pencil, Crayon, &e.

s

. Crayon, coloured...... Ceeereeetiecsoons

2nd do

.....

. Crayoun, plain........ er eeneen

2ad )

s

2nd do

........

Amatewr* List—Oil (Originals.t)
Animals, from life........ tecrseaen
2nd do
Historical or general ﬁwure subJecr. o thens

2nd do
Laundscape, Canadian subject ....o...... B
2nd do
Landscape or marine painting........... .
2nd do
Marine painting
snd Fdo ©
Portrait ............ besesennn
2nd do .
Stilllife ..voeeeaoreennsiane
2nd do

...................

cesece

, Canadian subject. ..

sssenve
te s
XERPET TN

ceamsasacecanse

ooooooo

In Water Colows

Animals, fromlife. . co.oiveeiienen.
2nd do  Liiieiieieeiiaeen
2nd do do
Landscape, Caradian subject
2nd do do
Landscape or marine painting, not Canadian
view

...........

2nd

$6 00
4 00

SO 0O GO W 0O O

R A U

00
00
00
00
00
00
00
00
00
00
00

00 Ot 0O St QO T O R O Tk O

<t
(=
<o

B8 00
6 00

7 00
6 00
7 00
6 00
7 00
5 00

7 00
& 00

* Amatour artists aro to bo understood as those who do not paint
or tonch for a Jivelihood, or for profit, or lnbitually sl or offor for
‘sule their productions; and who havo not at any time horetofore

| done so.

"4 Evidonce of originality to be furnished by the exhibitor, when-
ever required by the judges or the committee,
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Class 39—Continued.

45. Marine view, Canadian subject. .. ..oo.... $3 00
2nd do cesesriecieesanens 5 00
46. Portrait .. .ov0veviininerenn. ceresssese 800
2nd s 4 00
47, Stilllife.....oooiiiiiiiiiiiiiens e 6 00
2nd 5 4 00
Pencil, Crayon, &e.
48. C:ayon, coloured ....................... 5 00
20d  do ...iieeiieeieieiiienias 8 00
49. Crayon, plam ........................ 5 00
2nd do tiiiiiiiiiiiie e 3 00
50. Crayon portrait. .......oeevvenunnevennn 5 00
2nd do 3 00
51. Pencil drawing .... 5 00
2nd do 3 00
52. Sepid.verconne... A & 00
2n do ........... Ceeeeiieeaaes 300
Amateur List—Oil (Copies).
83. Animals, fromlife.....coevevennnn. vee.. B 00
2nd do .ieiiiieiaaiees ever. 800
54. Historical or general ﬁg'm-e subject ceemne B OO
2nd do  do ... 3 00
65. Landscape ...... Savsrocens Cheeerrenaan. § 00
2nd do ettt 3 00
66. Marine p:nntmg ...................... 5 00
20d do et 3 00
57. Portrait ..ooioivieeiiiiiiiiiiiinanae. 5 00
2nd do .......... teteaceenen ... 800
88, Still life ............. Ceereeniiaiaaes 5 00
2nd 5 3 00
In Water Colowrs,
59. Animals, from life....... et srenieenans 4 00
2nd do et . 200
60, Historical or general figure subject ...... 4 00
2nd do do s 2 00
61, Landseape ...ivueeiiaiiiennerannnoensn 4 00
2nd do e 2 00
62, Marine view .......ccoivneiiiniencnnnnan 4 00
2nd do e 2 00
63. Portraib ........cooiiiiiiiiiiiina, 4 00
2nd donniiiiiiiiiiiieee 2 00
64. Stilllife ...............ooiill Ll 4 00
2nd s eeee 200
Pencil, Urayon, de.
85. Crayon, colonred. ..c.vvvnviiveninnnnnn. 4 00
2nd do ........... cheereraiens 2 00
66. Crayon, plain ........oociiiiiiiianas. 4 00
2nd do weiii i 2 00
6%7. Crayon portrait......... ter easieseeens 4 00
2nd do it 2 0V
68. Pencil drawing ......coovvvveninnnnsn. . 400
2nd 5 (N 2 00
89, Sepia............. Ceeemerateaseaasaen 4 00
ond L 2 00
Photography.*
70. Ambrotypes, colleetion of...........c .. 6 00
2nd do e, 4 00
71. Photograph portraits, collection of; in du~
plicate, one set coloured.......... .. 10 00
2nd do L., G 00
2. Photograph portraits, collection of, plain.. 8 00
2nd do 5 00
78. Photograph laudscapes and views, collec.
tionof ........... cetreseeianes .. 800
2nd do do

6 00

Class 39—Continued.

Photograph portrait, finished in 011 Ceeeees
2nd do - ...
Photorrmph portrgzt ﬁmshed in Indmn Ink

74.
5.
6.
7.

do
Extm entnes ..... veososransssen s sesven

Photograph portrglt finished in w&ter col’s

Class 40—Groceries and Provisions.
Sect.

1. Bnrley, Pegrl 28 lbs..... Cerneraens ees

2. Barley, Pot, 281bs...cvnniinnnenn e,
20d A0 e e

3. Bottled Fruits, an assortment, mnnnfactured
forsale.coeeenenresrnsosscesorns ..

2nd do do

......

- 4, Boitled Pickles, an assortment, manufae-

turedforsnle. s iereeerinenrncnns
2nd . do do ...
Buockwheat Flonr, 256 1bs...v0eevenvennss
2nd do
Chickory, 20 1bs,, prepared ..............
2nd temetesasennen
7. Indian Com Meal 25 Ibs ...............
2nd do - eiiiiiieieies
8. Oatmeal, 261bs.......ooiivireennnnnnns
2nd = 1o O P
9. Sauces for table use, an assortment manu-
factured for sale....... erseeseraes
2nd do do = ........
Soap, one box of commMOD....vuivinnnnns
2nd do i ereeeeieenes
Soaps, collection of assorted fancy........
2nd do do  eeeen...
Stareh, 12 1bs. Corn..... chereaenes reees
2nd do
Starch, 121bs. Flour......... B,
2nd do
Starch, 12 lbs Potato
2nd

10.
11,
12,
13.

14.

..................

15.
2nd
Sugar, 1 loaf Refined....coveveevnennne.

2nd B0 i iiiiiieiieereneens
17. Tobacco 14 tbs, Canadiap manufactured. ..
2nd do do ces
Wheat Flour, 801bs. ......ieivvnnennn.
2nd do rseertserteanesanns
19. Extraentries...covveicveinenenncnnnnns

16.

18.

Class 41—Ladies® Work.*

Sect, ) .

1. Berd Work ....cvveevnnn.. heraneeas .
2nd do . e

8rd do

2, Bralding.....cooeiiiiiniiiiiiiiiilies

2nd

...........................

3rd
4. Crochet Work
2ud do
3rd do
3. Embroider
2nd o
8rd do

6 00
4 00
8 0D
4 00

$ c

8 00
2 00
8 00
2 00

6 00
4 00
6 00
4 00
3 00
2 00
8 00
2 00
3 00
2 00
3 00
2 00

6 00
4 00
4 00
3 00
8 00
4 00

100
2 00
1 00
2 00
1 00
6 00

8 00
6 00
3 00
1 00
5 00

= In colonred photographs the name of the artist who colrurs,
as well as the name of tho photographer, to be attached to all
specitnons.

* All articles entered in this class must be strietly the produe
tion of Indies; avd po prizes will be awarded but in, conformity

with this rula.
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6. ]'meroxde g inCotton vovervenrereneans
Brd © - do .
4. Embroidery in Sllk ......
2nd 0 ieeaes
8rd do teretcana
8. Embroidery in Worsted
2nd do do
3rd do do )
9. Flowers, Silver Wire......ovvvune Ceees
2nd do Ceeeeiianaiana veas
Srd [ U Y
10. Flowers, Feathers......... teeerteaneaes
2nd, L7 s T
8rd s L T U
11. Gloves, 3 pairs.......... [N .
2nd i 1+ SN reeseras ceeee
Srd A0 tererrrinarnraanennane .
12. Guipure Work....ooiiieiiiniiiiiiai.
9nd T 1 Y vessaas
8rd dOo ceiiviecdaiiinnns seeeaans
18. Hair Work..... sesesessisaneavaean
2nd do ...... P Ceeereereans .
8rd dO  iiceevcescircnnas AP ‘e
14, Knitting . ..coveevennnnann... eeeaaaa .o
2nd do....... etatecasioncsesnanoann
8rd do ..iiiiaereiiann, Ceseseserasens
15. Lace Work....... teesnas teesrresiaanan
2ad d0 .iiiincniens van . .e
3rd 5 o S N
16. Machine Sewing, Famiiy ............... .
2nd de ..., RN vee
2rd do e o
17. Mittens, 3 pan's Woollen. ... vnvnvnin.n.
2nd do P cereen
8rd doe ... Ceeeinanaa
18, Moss Picture.soveiecvcuan. terrseanases
2nd dO  tiirer ceviisiianienecacann
3rd L 1 TN
29. Moss Work...... teveeaeanan Ceerenaana
2nd . U T eececeoane
Srd L 0 S teecesane
20. Needle Work Ornamental..... teteacanes
2nd do do  ..... cedanaas .e
3rd do do tesssetaenane .e
21, Netting, Fancy ...... Cereetsseseiann cees
2nd trecresesessreiraeacannn .
3rd do ........ e iieeaa,
22. Plait for Bonnets or Hets, of Cnnadmn Straw
2nd s 1o R U RDR
- 8rd ¢ - T S tseecieceeses
23. Quilt, Silk.e.oviveueennenn.. eeeees
2nd 4o ....... Csieeeasesecsn e cesse
8rd  dOo ..iiieieniiaaan eesseens veese
24, Quilt, Patch-work ieeceareiananaaaane
2nd . do ceereteatetsenrrraarens
3rd do  ....... ete ttreeaaans
25. Shell Work....... eteeeane teaeseecanes
2nd ¢ (s T NN PR PN
3rd do ....... teesacssnsinoascans .
26 Shirt, Gentleman’s
2nd do
3rd do
2%. Socks, 8 pairs Woollen. ................
2nd do eesiiesveeeaanaes
3rd do eseieseeseneiana
28. Stockmgs, 3 pairs of Woollen............
2nd do L N
3rd do T
29, Tatting...._............. Ceressatans .e
2nd do . tessertenaenssoans .

Clags 41—Coniinued.

3rd do

2

R0 DMt QDO W Qi 1D O = 1O D O et 1D O 3 1O CO Pt 1D SO D 1t 1O M 1D €O © it bO D ik BO 4 BO GO bk 0D O Pt 1O GO 1t 1O 0O D Pt DD O w1 € =4 1O = 1D €O Pt 1D O =t

. §3 00

00
00
00
00
00
00
00
00
00
00
50
00
00
50
00
00

50 |

00
00
00
00
00
00
00
00
00
00
00
00
00
00
50
00
00
50
00

00 |

no
00
00
50
00
00
00
00
00
00
00
00
00
00
00
50
00
00
60
00
00
50
00
00
00
00
00
50
00
00
50
00
00
00

Class 41—Continuned.

30. Wax Flowers....cocievenoees eeesaenens $§6 00
2nd [ U SN Ceetsvee-eseeasene 4 00
3rd 5 T Ceseen ceeseas 200

81, Wax Fruit, ..o covvveenreoconnnenas vees 600
20d [ J veveerss 400
3rd dO tivviiieiiannnn vesevasenssss 2 00

82. Wax Shells, a collection of..... cesnanes . 800
2nd do do tecersesssesasss 200
3Srd do [+ 7 P 100

33. Worsted Work. .... Ceetecetaaann et 38 00
2nd ([ SN teceesnne 2 00
3rd [ s S ... 100

34, Worsted Work, Fancy, for framing....... 8 00
2nd do do de ........ 200
Srd do do do eeevenn 1 00

35. Worsted Work, Raised.eoovuavnanns vee. 800
2ad do T [\ N Cevecaeraene 2 00
3rd " do i 1 SN veeees 1 00

36. Wreath, Flower....... e ceresees 200
2nd do .iiieeeieans teeseessse. 100
8rd do tetesrrassessensencane 0 80

87. Wreath, Seed 9 00
2nd do 100
3rd O chereseierertacens eeeaas 0 50

38. ExtraentrieS.....c.eevvaeceeess PN

Class 42—Machinery, Castlngs; and Tools.

Sect. $ c
1. Blacksmith’s Bellows.........ccoueunen. 4 00
2nd do do  ..i..eiiienn oo eeae 3 00
2. Castings for Geperal Machinery....... 15 00
2nd do do L 8 00
8. Cast Wheel, Spur or Bevel, not less than
30 lbs, weight .................. cenns 00
2nd 4 YT T P 5 00
4. Castings for Railways, Railroad Cars, “and
Locomotives, assortment of, .. ...oovn.s 20 00
2nd do do il 12 00
5. Cordwood Sawing Machine, horse- power 10 00
2nd do do  LL.iieeee.. 6 00
6. Cordwood Sawing Machine, hand-power... 8 00
2ad do do do “es% 6 00
7. Iand-Power Weavin Loom. ......... .. 600
2nd do 0 eeieieeiienan 4 00
8. Edge Tools, an sssortment. .. ...... cennes 20 00
2nd do do Leiiieeeiiennen 2 00
9. Engine, Steam, stauonnry, of one to four-
horse power, in operation............. 16 00
2ud do 0 eeeiiiienen 10 00
10, Engine, Stenm, stationary, five-horse power
and upwnrds in operation............. 25 00
2nd do 0 iieesn esiee.. 15 00
11. Fire Engine, Steam, in operation on the
ground. ... .o ittt e 25 00
2nd d0 .iiieeeiiiiiiinienriianae evvs. 15 00
12. Fire Engine, hand-power............. ... 15 00
2nd  do do  .iiiiiieeneen aan 10 00
18, Machines for Planing and Drilling Metals 12 00
20d do do ...l crarareenn 8 00
14, Pump, in metal.......c.oo e, 6 00
2nd do ceiieii e e 4 00
15, Refrigerator.........oceiveinvens 6 00
2nd do ...iiiieieiieiaeiianan ves.e. 400
16. Saws, an 4860FtMERL. .. oo v aesronens 10 00
2ud do L vesess 600
17. Sawmill, Steam in operation............. 20 00
2nd- dO Liieieeiiiienianaen eseeeee 12 00
18. Sash and Moulding Machines............ 12 00
2nd do do
19. Suear and Coffee Mills

2nd do
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CIass 4z—continued.

20. Scales, Platform. tereriasisieesracerenss B5 00
2nd ' 1 8 00
21. Scales, Counter.......cooveveerieseesse 800
2nd A0 tiiiiiiiicericcrnreianees 200
22. Shingle-Splitting Machine,.... ......... 600
2nd do do cieeesrecasess. 400
28, Skates, an assortmentof.........ev0...... 6 00
2nd do eeriersaceseses. 400
24. Tools for working in Metals, assertment of. 12 00
2nd do 100
25. Turning Lathe ,....ocvvenenvt cieeee.. 700
2nd [ 1 SO . 400
26. Valves and Gearing | Tor working Steam ex-
pansively, either in model or otherwxse~
principle of working to be the point
of competmon...................... 12 00
2nd do teetcesesavesasssssess 100
27, Extra entries. .oveverecncenconcnieoncns
Class 43—-Metal Work (Miscellaneous)y inclunding
Stoves.
Sect. Miscellaneous. $ c
1. Coppersmiths’ Work, an assortment....... 8 00
2nd do ceresss B OO
2.k gmcers Brass Work, an assortment.... 8 00
o ceesrensseseeeas U 00
3. I‘lreArms, an assortment............... 8 00
2nd teeceerssssess B OD
4, Files, collection of Cast steel.. teee sesnss 300
2nd do ceeseeereanas 2 00
5. Fire-proof Office Safe.....cveevvivevenee. 8 00
2nd do R 3 11
6. Gas Fixtures, an assortment ............ 7 00
2nd do ceieseessees 400
%7. Iron Fencing and Gate, ornamental...... 8 00
2nd do P I ¢ 11}
8. Iron Work from the hammer, ornamental.. 7 00
2nd do tetseseiesieens 4 00
9. Iron Work, ornamental cast............. 7 00
2nd do ciesssesssene 400
10. Lock—Combination Bank Lock.......... 8 00
2nd do cieeieness B OO
11. Locksmiths’ Woﬂ\, an assortment........ 8 00
2nd vesssens B 00
12. Malleable Hnrdware Manufactures, an as-
sortment ........... Ceetrtsasaciesars 800
2nd QO iiiiiiiertenensennaaess B OO
13. Nalls 20 1bs. Pressed..oovevee vveneaa.. 6 00
2nd o YU P - 3 411
14, I\'mls, 201bs Cub.ovveceisnciesrsnanaas 600
2nd [ 7 S 4 00
15. Plumbers’ Work, an assortment. .. .unns 8 00
2nd do ceresseess B 0O
18. Screws and Bolts, an assortment ..., .. .. 800
2nd do C iiessesss 40U
117. Sheet Brass Work, an assortment........ 8 00
2nd do ceeeesse 5 00
18. Tinsmiths’ Work, an assortment......... 6 00
2nd do ciieeenese 400
19. Tinsmiths’ Lacquered Work, an assortment 6 00
2nd do do do 4 00
20. Wire Work, an assortment........cce0eee 6 U0
2nd do ceeans ciareseas 400
Sioves.
21. Cooking Stove, for wood......... e T 6 6n
2nd do R X )
22. Cooking:Stove, for coal..........ooees 600
2nd T 4 00
28, Furniture for Cooking Stove, one set ceese B WO
2nd do do erees 800

Class 43—-Continued.

24, Hall Stove, for wood. ...cvvveveveerses. $5 00

2nd do
25, Hall Stove, forcoal ... ..vvvve...
20d do
26. Parlour Stove, for wood......e.c0venn.
2nd 0
2%7. Parlour Stove, for coal..cvevvevnnvrocnns
2nd do
28, Parlour Grate. ..coovenieneinieirrranaas
2nd 0 tiiiiiiiscertiaestrenenan
29, Parlour Plre-p]ace complete, including set-
ting of grateso as to ‘economise fue] and
arrangemcnt for ventilating room......

2nd do do
80. Exira entries......... Ceerrrrerriee ven

ceo e

.o

TR

Indian Work.

8 00
5 00
3 00
.5 00
3 00
6 00
3 00
5 ¢O
g 0¢

10 00
6 00

- Class 42 —Miscellaneous, including Pottery and

Seet. chellaneous. $ o
1. Brushes, an 23s0rtment cccoveveveisvivriereeens 6 08
204 . do cevvornss sonsrores coneees  F 00
2. Model of a steam Vessel............... cvereeas 6 00
2nd do v cooner tasensece sosasnans 4 06
3. Model of o Sailing Vessele v e creneeneecre 6 00
2ad do’ ceereraorvnresevenens & U0
Pottery.
4. Filterer for Water ao vecisorneevveseeess sones 8 00
2nd do cerrens sersosnsesrsssesirsees 2 00
5. Pottery, an assortment.c.eere. coveesrn oon . 800
2nd do cereesssansranrrsvsnsnnn D 00
6. Sewerage Pipes, stonewave, assortment of
SIZE8 tevaceees snoens creris ssnne- sossennnssrsoneses 10 00
2nd QO cevere cerens secresossrnneeneecasses 6 00
7. Stench Traps for Drains, Stoneware......... & 00
2nd do - de wesesenr 2 00
8. Stoneware, an ASSOTLINRDL ces vor vesar cusveves 70 00
2nd do veessavesesesosanees O 00
9. Slates for roofing...cccvee cevereee wrvsere cenees 8 00
2ad do vee sveves srosantan sessesens sasses D 00
10, Tndian WOTK.ic.csieoncers vancasressoven. ossnces
11. EXtra entries wuee covvrerares svooete somsesrenen
Class 45—NMusical Instrumenis.
Sect. . B e.
1. Harnronium ... ceeve coeces e oo crvonrone see s 12 00
2nd UD v vsenr cerestaierense sensresnnsne 8 00
2, Melodeon ...eceeeevcvrirveecneee covsnsecennenceens 6 00
B0Q 0 ceiieicinerniar crosnnisnsonnee creseese s 4 00
3. Organ, Churebh . cc v ciceis secernnn s senens 80 00
2nd B0 vivvecneconn cosvonos sore ssesaanen 20 00
4. Piano, Grand ..ccc.ecieenenecneosereraecses 20 00
2ad QO i v cicrene e ser e s e 12 00
5. Piano, Square ..c... weceeeeieicce ansesenn, 16 00
2nd B0 eeriiirriiitanneer st van ceassvancens 1O 00
6. Piuno, Cottage... . 10 00
2nd do .. 6 00
7. EXira entries.. ..o ccveiver nenes rvsoveces soscne
Class 146—Natural Historys
Seet, $ e
1. Biens—Collection of Stuffed Birds of Can-
ada, classified, and Common £nd techni-
cal names attached..coovoer. et vnrevenenen. 8 00
2nd do creesssassesessresarsssanes O 00
2. Fisaes—CQollection of Native Fishes, stuffed -
or preserved in spirits; and common and
techoical names attuched ....covvoveveneees 8 O
2ud do s ses maseeannees & OO
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names attached......eeues weueees e e §8 00
2nd .do veesee 6 00

4. MANMALIA AND Rnrnws of Canudu,

stuffed or preserved in spirits, classi-

fied, and commor. and technical names
attached. co. cecreverconiorons coveer careenes oo 8 00
pATG | do 6 00

5. Minerars—Collection of Mmemh of Cm
ada, named and classified.... $ 00
2nd do 6 00

6. P';M\'l‘s—Col]ecnon of Nutlve Plams, o,r-

ranged in their natural families, aud
named.. tee tee bet e ner v senses tesensasssensreves 8 00
2ud do e vieeeree 6 00

7. Stureep BIRDS AND ANIMALS of any coun-
try, collection of....ccveivervetreevicannnenss 8 00
2wl do secesssassiseseere 8 00

B. EZUra entries ceeviroee s soosvose soevers oo ser s
Class 47 —Papery Printing, Buohbinding and Type.
Sect. $ e
1. Boolbinding (blank-book), assortweunt of... 5 00
Z2ud do do do ... 300
2. Bookbinding (letter-press), assortment of.. 5 00
2nad do do do 8 00

Class 46-conthmgd.

. Ineecrs—Collection . of Native Insects,

classified, and common aud technical

8. Letter-press Printing, plain e vveeveniiinen
2nd do do
4. Letter-press Printing, or numenml
2ud do do
5. Letier-press Ptmtmfr-—[’osteas, plam “and
ornamental weeiiie i oo ceneeneisnesiesinne 6 00
2nd do do ........... 8 00
6. Millboard and Strawhoard, assortment.. 5 00
2o0d do do 3 00
7. Paper Hangings (C.madmu 1npc1), one
dozen rolls, assoried.. vrrersencssreens 0 00
Zud do - 4 00
8. Papers—Prinling, Wrumg, and Wrappmg,
0ue ream Of each i v ver cvnecron oo 6 00
2nd do do 4 00
9. Pape:s-—-Llomug and Coloared, one ‘ream
Of €aCH ... ve et voe coreens coseuores vonnenen 6 00
© 2nd do do e 4 00
10. Pockei-books, Wallets, &c., anp assortment 6 00
20d do do veee s eeee 400
11, ExXtra cotries e oietoniarsonsoscesonanns

Clasy 48—Saddicy Eungine Hosoy 'Trunkmakers?

Worky and Leather.

Sect. Saddlery, é'c. § ¢
1. Collurs, an assortment.........oueees 5 00
5 2nd do 8 00

® =N O O e

. Ilarness, set of double carriage .

. Hames, carriage or glg beat assortment “w b

. Hames,; ieam or cart, best assortment

Lngiue Hose and Jomts. 29 mches du;;;]e-
ter, 50 feet of ocopper rivetted..
2nd do do

2nd do do

. Harnoess, set of single carringe............ w700
20d do . do veoserennserses 4 00
. Harness, set of team ....coveveee teevrevrerneees 65 00
2ud do e e e e 3 00
. Harness, set of Express...... .. cececeeeveenss 6 00
2nd do caceasevee aene seeves 4 00

2nd do do do . 8

do v 8

2ud do do

. Indis. Rubber Beltmg, Eug\ue-llose, &e.

Slass 48S—Continued.

14
AN BSSOrtMent....s e vencee vae sre vae . $8
2nd do do vesstreerinies D
10. Leather Machine Beltling, an assortment... -S
2a0d do do do w. B
11. Saddle, Ladies’ full quilted......ccienrensoneee 8
2nd do do teonateveninrees D
12, Saddle, Ladies’ quilted su[‘e . cortreee earaeens 6
20d do L 1 R
13. Saddle, Gentlemen's full quilted R &
2nd do do  eeeens eeeee 4
14, Saddle, Gentlemeun’s plain shafloo 6
2ud do do . e . 8
15. Trunks, an assortment... 8
2ad do veeess B
16. Valises and Travelling Bngs, an assortment &
2a0d do do do S
17. Whips, an assortment....... e eveses seane be veee B
2n0d do TR 8
13. Thongs, an ag80rtment ...eeveeversevecsvnecee 3
2nd do vt ves e snnessonrreever D

: . Leather,

19. Belt Leather, 80 1B8...c.vueere veveevier cerreeeas 4
20d do veer tesvee seseress seens 3
20. Brown Strap and Bndle, one side of eacb 4
2nd do do do 3
21. Carriage Cover, two skins (whole)..cceeee. 4
2od 0 do RO
22. Deer skins, three dressed...... oo cnnnessor s 8
2nd do do ... 2
28. Harness Leather, two sides.. 4
2nd do do . 3
24. Hog Skins for saddles, three vreesssansennees &
%0d do do ITPPIPRNIORR

25. Patent Leather, for carriage or harness
work, 20 feet.....cousrrer se s serensvesreones B
2n0d do do Y. |
26. Skirting for saddles, two sides ....... ]
20d do do oo vesenene S

27. EXtra entries. ... ceeeres. oos sousnevas sossersosves

Class 49.—~Shoo and Bootmakers® Work,
Leathery &c.

Seet, DBoots, §e. $ ¢
1. Boots, Ladies’, an assortment. weiseeescrseee 7 00
2nd do do e cessennnesess 4 00
2. Boots, Gentlemeu’s sewed, an assortment 7 00
2nd do do wieie vivinenee 4 00
3. Boots, Machine made, an assoriment........ 7 00
2nd do do weesaes 4 00
4. Boots, pegged, an assortment.. cvecovee eneee 5 00
. 2nd do do . eee sesnanies 3 00
5. Boot and Shoemakers’ ']ooh, an
BSSOrTMENL cuvverrrenesesess sonsnisssenones oos 8 00
2ad do weeenenns 5 00
6. Doot and Shoemukers’ Lusts and Tlees, an
BSSOTLMEDE cev caeversos srrvsssorasrvonse serenenee S 00
2nd Q0 eierrtr rssresssessanseressesenes O 00
7. Shoemakers’ Pegs, a0 assortment............ 4 00
2nd do do ceeseseneses 3 00
8. Shoes, India Rubber, an n.ssortment 6 00
2n0d do do ceinesee 4 00
Leather.
9. Calf SKins ciiicvcrrrersnerenensssniansesnececerse 8 00
20d  d0  iiiceiernnnic s sesen serenssenseraae 2 €0
10. Calf Skins, grained....ccorsnionnnssercrecnnces 3 00
2nd do srenssses sovearens vos s erees 2 00
11. Calf Skius, tW0 MOroCCO..cecesveecrssrerseeccces 8 00
2nd cnessase s ses 2 00

do do
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Class 49—contlnu;d. Class 50—Continucde.
12. Cordovan, tWo SKIDS wu..ieseeccrenevescsecrenee $3 00 | 19. Far Cap a.nd GloVea.ceecrisrensserrersescceness $5 00
2nd do crsensarsssasrason sesserase 2 00 2nd vesoernes tossasors esrssesces S 00
13. Dog Skins, two dressed.....cersvrseesserceeeee 3 00 | 20. Fur Slexgh Robes—-Buﬂ’s,lo, Wolf and
2nd do do csesences nssecse sosnes 2 00 Raccoon, an a8sortment..ceeees seves soveee 16 00
14. Kip Sking, two 8ide8...eiverreeerernreraecesess 8 00 2nd do srsseanss sesssesecese 8 00
20d do rewaes ossssons seece sennveses 2 00 | 21. Gloves and Mits, 8 pairs of each factory
15, K:p Skins, gmmed............. ceesserrnnenee 3 00 made, woollen corseas cssein sannenae seannese 4 00
2nd do recesaveres seosseseseveseese 2 00 2nd A0 serieicresereii cooven onsnseniaseres 2 00
16. Linings, six skiDB.cvsssceaees coromronnsosenseeness 8 00 | 22. Gloves and Mits of any leather, an assort-
2nd A0 | ceeecs ceacecees srsecvers suoes 2 00 MMEDE cervercroseer corvorssosarsosasesorsssserseese B 00
17. Patent Leather for bootmakers, 20 ftisi..... 6 00 2o0d do ....... . 8 00
20d do do voeeses & 00 | 23. Horse Blankets, two pairs....ccces ceeeceneeee 6 00
18. Sheep Skins, six coloured....c. + cvevevaveses 8 00 2nd do cessesssnreraniencses 3 00
2ad do ' do crvoveveemiresesennes 2 00 | 24. Kersey for horse clothing, one plece veeess B 00
19. Sole Leather, two 8ides...ccove veerecaeersreees 8 00 2nd do do covesee. 3 00
2nd do weeseeess navans veeeresee 2 00 | 25. Linen Goods, one piece «.ccceees werers cneesnee B 00
20. Upper Leather, two 8ides.....ccreenveee cereee 3 00 2nd do sesssaves sssssvessesers 3 00
2od do do cesaessnnsnescessenn-ses 2 00 | 26. Oxford Grey Cloth, one piece..cees verseereeees 5 00
21. Upper Leother, grained, two sideSw.eeeeesee 3 00 do vessesesscessencee 3 00
2nd do corsresenesinsannannens 2 00 | 27, Overcoa.t of Canadian Cloth......cccecereesss 5 00
22. Extra entries. 2nd do . cesssessasaacesses 3 00
[Oak-tsnned Leather must be entered under the | 28 gn.:lmet, blgck, 0ne PIECO.sreserse vosasens 2 gg
head of Extras, and not in competition with Hem- a. Jo o TTTE Smeosnssseeseese
lock-tanned. ] 29. Satinet, mixed, one pieco......creeret vevverees 6 00
2nd do . sesees 3 00
. 80. Shawls, home made ....... cererens g 88
2nd do seecseces senssnres ses ssee. s
Class 50—Waoolleny Flax and Colton Goods ;
Furs and Wearing Apparel ? 81. Sh:zg::‘{:;elgélts, dr.essed and colom:ed an 6 00
et ee. B a . $ o 2nd X PR 4 00
ags, from flax or emp, the growth of 82. Shirts, factory made, three of each woollen
Canads, 000 doZon..ccervevrromrusiersenes 8 00 204 ABZOIB ciererssrenve srovasers cae sesre o . 500
2od do sessnsaresemsnsaniansanee 8 00 2nd A0 cieseserncrersrre serssseecvessinee 3 00
2. Bags, one dozen °°“'-°“-~-----«-'-w--------- 4 00 f 33 Silk and Felt Hats...orerrereresarns seerararesee 5 00
2nd do sssssesescesinsennnsne 8 00 2nd do e cosssvesinns srssensees 3 00
3. ‘]a}lankets, goollen, gne pmr seesecsene srseeee 600 | o4 Stockings and Socks, factory made, woollen,
ad 0 sossenssrssnessensee 400 three pairs of each....... ..... 4 00
4. Calico, unbleached, one piece...cc.cceerere. 6 00 9nd A0 e i 2 00
5 %ﬂd al ﬂ‘;h dot weesssessns e 800 ) g5 Stockings and Socks, factory made, mixed
‘g n(})s, o - an a.ss:)ir e P woollen and cotton, three pairs of ench. 4 00
6 o N o O eeenee - 800 2nd ddo do do 200
"+ gagpets Wosllen, one piece. - 8001 36, Suit of Clothes of Canadian Cloth............ 8 00
. “n serene ewee 500 2nd do do veveeee 500
i Ca.npet woollen Btair, one piece..v......rerm. Z gg 37. Tweed, Winter, 0ne Piece. eee cevrr ssereess 8 00
20 sessassnreres 2nd do taetenars seaeen ser 4 00
8. gﬁﬁpet ra%, 010 PIBCe.cs ora: sornarst aneneene g gg 88. 'gweed Summer, one piece....ees essee crrcrens 6 00
eeeceaseatasecas nd do eevecees soesaroannes 4 00
9. Cu;si:z:re Cloth from Merino wool, one 7 00 39. %‘wme, linen and cotton, an assortment...... 3 00
*eves sne €000 0000t e I TEL GO0 Ras ven nep d do do )
2nd 0 ererreerereremerereesreonveenes 4 00 i : i
10. Cloth, fulled 0110 D1608 orvvrrrrr + e or 7 00 | 30 Jrin00Y; checked, one piece..
n ceavsearsansseassssasases 4 00
. 11. Cleth, broad, one pleee L oo | M g,‘ff"e“ Cl?]ihs, Tw"ﬁgs'&"" ar:l:s sortmont lg 88
12, o do sessessnnsesssnseens 400 | 49 Woollen Shawls, Stockings, Drawers, Shirts
. Counterpanes, tWo ...... -~ 500 . and Mits, a0 2660TtmeNterer rerer oo eeeeee 10 00-
2nd do sesesissens terssivnnaesnesees 3 00 o2nd do e 600
13. Cordage and Twines, from Canodian flax 43. Yarn, white and dyed, one pound of each... 3 00
0 31' hemp;l assortment of ....oovrrenen . 10 00 2nd do do do 2 00
n. o cresensoveas serereaes 6 00 ne
14. Check for horse collars, oue plece cnreesrss 6 00 44. Yull;';’un%ei? woollen,t‘orkmumg,?ne 3 00
2od = do o £000 0 png T go LT 2 00
15. Drawers, factory made, woollen, 6 pmrs... 500! 45 Yarn Cotton mo pounds 3 00
2nd do do do 300 Yara, o, s s 800
16. Flannel fsgtory mn:]ie, one piece......eeees g 80 46. Yarn, linen, two pounds. : T 300
o 0 e . 800 20d ~ do vevee ceeeseneene 2 00
17. ‘I;‘lt:lnnel nodtfuctory ‘tinmie, one piece......... 5 00| 47 Linen Goods—for the best 6 varieties of
18 Fll:m ), °1 G, o sersenre 800 Linen Goods, manufactured in Canada,
, Fl ne sc‘;r et, one pieco........ocecavnperee 6 00 from Canadian grown flax ; ench speci-
o w0 serasenesserenrans we 300 men of cloth to contain not less than 12 :
YAPAB ceone cicriarnne soncrrronsessrsossacssssces 60 00
« All fabrics mugt be entered by the actual manufacturer, or 2nd do cese.srrercscesres seseioneseanes 40 00

Extra entries .

400400 000 400000 000000000 00n atpa eae
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TRADE MARKS.
Trade Marks registered in the office of the Board
of Registration and Statistics, Ottawa, and open for
inspection at the Library of this Board :

(Continued from page 116)

Joseph Burnett, & Co., per Samuel Stanton, of
Manchester, N. H., U. 8., ¢“Cocoaine.” Vol. A,
folio 128, No. 164. Dated March 24th, 1866.

Hall & Buckell, New York, U. 8., ¢ Sozodont.” Vol.
A, folio 119, No. 201. Dated April 16th, 1866.

D. A. Angell, per Perkins & Stephens, ¢The Extinc-
teur or Portable Fine Engine.” Vol. A, folio 122,
No.'204. Dated April 17th, 1866.

R. P. Hall & Co., per E. Overy, * Vegetable Sicilian
Hair Renewer.” Vol A, folio 120, No. 218.
Dated April 28rd, 1866.

W. T. Atkinson, per A. B. Fairbanks, ¢¢ Tooth Paste.”
Vol. A, folio 121, No. 228. Dated April 28th, 1866.

Transactions of Socreies.

TORONTO MECIHANICS’ INSTITUTE.
Evening Classcs.

A public meeting was held on the evening of
May the 1st, for distribution of prizes to the most
successful pupils of the various classes. The
President, F. W. Cumberland, Esq., stated the
business of the meeting, and onlled upon the
Secretary to read the Class Committee’s report.

The statistics of the classes will be found in the
annual report of the Directors.

The meeting was addressed by Dr. Connon,
Chairman of the Class Committee; Rev. Dr.
Scadding, ezaminer in French; Mons. Pernet,
teacher in do ; Mr. Baigent, teacher of Orpamental
Drawing; and, in conclusion, by the President,
who urged upon the’ pupils and youths, generally,
the importanee of learning while young, that it
may be a source of strength and consolation to
them as long as they live. The meeting was an
exceedingly interesting one.

Annnal Meeting.

The annual meeting of this very popular and
useful institution was held on the 14th ultimo
(May). We select.a few of the most interesting
passages of the report of the retiring Board of
Directors, for publication :— .

¢ The directors of the Toronto Mechanics’ Insti-
tute, in pursusnce with the requirements of the con-
slitution, beg leave to present their report for the
year ending the 1st May, 1866, being the thirty-fifth
annua] report of the proceedings of the Institute.”

*¢ For the purpose of comparison, and with a view
toa clear understanchug of the relative value of the

figures, and progress of the institution, the respeotxva
returns have as far a8 possible been tabulated in com-
bination with those of previous years.

1.—Of the Membelfﬂhlp.

At the date of the last annual report the total
moémbership numbered...cceu coveierss cosenccce soe e 969
From which deduct for subsequent deaths, re-

movals, and Withdrawals weccceiwsseccscersoreesses 487

Carried forward from the roll of previous year... 632
Members and subscribers added during the year 446
Total number on the hooks 1st May, 1866......... 978

The classification of members for 1365-6, and pre-
vious years has been as follows :—

1865, 1864, 1863. ]862

1861. 1860.

Adult member...643 668 =704 698 745 449
Subscribers ......239 202 199 264 143 67
Life members... 78 81 = 81 81 83 86
Honorary mem’s 18 18 18 18 18 18

Totolomon...978 969 1002 1061 989 620

The directors express their inability to account
for the failure to secure a membership com-
mensurate with the wealth and population of
Toronto, and go on to say that—

« It would be inconsistent with the proper
independence and status of such an institate to
seek any support partaking of an eleemosynary
character ; but the directors can scareely bring them-
gelves to doubt that a more intimate and wider know-
ledge of the work that the Institute is doing, and the
many and great advantages it affords, would lead te
o more general appreciation and more active suppork
of its labovs.

2,—O0f Income and Expenditurea
¢« The receipts of the year have been as follows:—

1865. 1864.
$ o $ o
Balance cash om hand lst May, -

1865 ceveernes srcrsrsnscsisensres versee 92 07 90 83
New members and subscribers..... 780 76 808 00
Old members and subscribers..... 1408 50 1349 75
Rents from all sources........ v 2663 86 3168 41
Fines and £6es .cecee ¢ ovecreteriacace 98 87 76 27
Newspapers 80ld.cc.vee cesesesicnnsnne 66 90 42 16 .
Catalogues 80ld... cccovieicessrovaans 15 40 13 86
Lost books paid 0% uerevn erernren e 4 18 8 60
Fees from pupils of evening

ClBBIOT eaerares ceonrasensonsenessennns 432 00 286 00
Northern lewny Co \for even-

jog classes.... « sesnnserseneee 100 00 100 00
Profits of entertainments. 1880 05 739 90
Sundries ceceeiieicnnnsaiesaiieeiances 10 77 27 00

$70568 42 $6718 67

The expenditure of the year has been as follows :—

1865. 1864°
$ c $ o
Bo0KSicae ot cisrensenrsinnnananans 486 61 350 95
Newspapers and Magazines....... 806 82 208 96
Stationary & blank books.. . 540 43 75
“ « 35 70 i
Binding... 174 10 171 65
LR 7787
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Printing and advertising.....cceeee 52 49 98 87
PoStAZB . ceeesses vevsvsave esorennenerses 131 89 120 43
Fuel cooevues ceeseer srivvuonisennneis see 878 86 422 47
a8 ceireees vonones 845 90 860 60
Water..... . ‘8000 80 00
TNBUTADCE. ceissesras arssensassossneses 116 00 186 00
ReEPAITB.ceeetiecrrser serssenns soseeess 264 86 309 T1
€ rrevearsrane srece seseessasesaees 162 50
Salaries of officialg ccereeceeareress 1,649 88 1,856 65
Additional 888iStance ...eeee cieees 181 48 139 88
Classes, teachers & prizes......... 446 00 836 46
Tuterest on MOrtEage.... corvns oeee 1,104 00 1,104 00
s tobank 86 12 64 10
SUAAIIE8.ce cetserereraes sas versanese sae 62 30 82 82

. $6,477 §8.$5,836 70

income and
account, the
its finanecial

After a lengthy analysis of the
expenditure, and of the membership
institate is thas congratulated on
position :—

“ By the care and prudence of many years the
assets of the Institute in real estate, lands, bunildings,
libravy, furniture, &e., &o., represent a surplus over
all liabilities, umountmg on valuation probably to
about $28,000, & sufficient guarantee for the stability
of the Iustntut;on, and a cheering incentive towards
such furiher efforts as shall gradually but finally re-
lieve it from the impediments of debt, and secure for
it a full and vigorous freedom.”

3.—0f the Library.

¢ The directors bave continued to give anxzious and
liberal considemtion_to this important department.
The outlay in the purchase of books and of news-
papers and magazines, has been considerably larger
during the past year than in 1864.

The number of books in the Library at the date of
the last annual report was. 6654
Added during the year by purchase.......ccven.e. 447
Bouad up from Reading Room...cccerees ceevronrsces 55

Total.e ceveenren snere .7 056
Lost and worn out duriog the year.......couee.ee

005008 900000 000 vos s000. oo

Total now in the Library..cccciienvosecscinrnenees 6 958

The wear and tear of the books hus become very
sevious, and the directors snticipating cousiderable
future outleay in maintaining thé present stock in
available condition would strongly appeal to the mem-
bers to assist in protecting the books from injury.”

24~0f the Reading Rooms

«7Tbe Beading Room continues to attract a very
farge and regular attendance of members. It is re-
plete with the best journals of the Provinces and of
Great Britain and the United States, whilst the sup-
ply of the periodical literature of the dny is on the
most complete and liberal standard. By réference to
appendix B, it will be seen that the reading-room

files plesent a list of journals and periodicals un- |

equalled by that of any other reading-room in the
province, available at so small a subscription.

During the past year the system of circulating the
reviews and magazines has been established with o
success which evinces au appreciation of the measure
and warrants its continuance. Under this system the
standard periodicals of the day (including Blackwood,
Westminster, Quarterly, North British and Edinburgh
Reviews, Cornkill, Temple Bar, Macmilian, London

Society, Dublin University, Chambers, &c.,
circulated at a charge of only two cents.

The very large and i increasing attendance of ladies
iu the library, and the evident propriety of making
due provision for their comfort, has induced  the
directors to initiate the necessary steps for establish-
ing, st an early date, o ¢ Ladies’ Reading-room,’ to be
open for such a limited number of hours each day as
may hereafter be determined, in connection with
which it may be found éxpedient to adopt the princi-
ple of ¢ family ticketa.’”

5.—0f the Evening Classes.

The report very properly brings forward -the
practical importance and value of this department
of the operations of the institute, and that with
the highest satisfaction the—.

¢« Directors are enabled to report that the winter
session, just closed, has been marked by decided sue-
cess, alike in relstion to the efficiency of the staff of
teachers engaged, to the number of pupils enrolled, to
the strict regularity of attendance, to the testimony
of the examiners as to the satisfactory progress made
in the respective studies, and finally to the fact that
these gratifying results have been attained without
reoourse to any a.ssmtance from the general funds of
the Institate.”

¢The classes, of which a list is subjoioed, were
opened on the 16th October, and closed by examina-
tion on the 2ad of April, forty lessons of two hours
each having been comprised in the session:

&e.,) are

Bubject. Teacher. No. Pupils.
583
[N
Book-keeping ...... Mr. A. G. Springer......
Penmanship ...cenMr. J. D. Odell. oo }61 46 58
Arithmetic and
Mathematies.....T. A. Bryce, M. A..... 20 14 6
Eungligh..... .c.....Rev. H. 8 Cartwvight... 19 8 21
French.....e ceececea Mons, E. Pernet.cecceesee 16 18 10
Elocution sueeeeeeee Mr. R, LewWiS.ececiieasee 10 5 mil
Phonography ......Mr. B. Lewis...cccreereees 43 mil nil
Architectural and .
Mecha'ical Draw- .
iBguee veininnes v Mr. J. Smith. weieeien.. 16 7 20
Landscape, figure
and Ornameatal
Drawing...... .o Mr. Baizent.u ovsesreenness 15 7 nil
Total number of Pupils 1865-6........200 105 115
‘s 1864-5........105
Inerense 1865-6... ...... 95

The followiog is the list of the examiners and the
list of prizes:

Subject. Exawioers. Award of Prizes
Bookkeeping. ... Me. A. Gemmel «1st, William Martia.
o 2ud, T. McCleary.
Penmanship ....Me. A. Gemmel Jdst, A. Williams,
’ 4 2ad, W. Carrier.

Arithmetic and
Mu.themuucs C. W. Connon. ..18t, R. Smiih.
2ad, S. Bartlett.

Enghsb... .Me R Lems......lst. James Bell.
¢ 2ud, J. Greenlees.
s *  Hon. men., Miss McGee. %
French... ... ......Rev Dr. Scnddmg lst. A. Brown.
: “ 2nd, Walter Copp.

* Placed fr first prize in Buglish, but disqualiflod by regulaiions.
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Architecinral &
Mechavical
Drawing ......Mr. J. G. Howardlst, G. Hunter,
o ¢ 2nd, G. A. Aird.
i ‘¢t Hon, men., D. Roberts.
¢ ¢« Hon. men., D. Rogers.
Landscape, Fig- )
ure and Orna-
mental Draw- :
ing...coceeveeee. Mr. H. Martin.....1st, Miss Smith.
¢ ' ¢ 20d, Miss Mathews.
Miss Dartlett.+
Miss Webster.
W. Hamilton.

* The receipts and ezpenditures connected with the
-evening classes have beea as follows :—

o ¢ Hon. men.,
(13 & N3 "
[13 113 [

Amount received from pupils other than
apprentices of the Northern Railway
COMPANY cas\ soevevore +osea-orocssssarsssoressassesses $EE2

Amount received from Northern Railway

00

company ia aid of the classes....cuveirecee..” 100 00
$532 00
Paid Teachors. wcveerre vor ceasrecrnvesen e 394 00
¢ Printing Advertising.... 12 08
#¢ Prizes cieeeersiisecirrinnecensinennns 82 20
¢ TFuel, G, &cC.uiiirracirocsesrnscenss 70 00
528 28
$ 872

¢ Thus, whilst the classes of the preceding year,
compvising 105 pupils, involved a deficit to the Iusti-
tute of $95 01, the last session, with 200 pupils,
yielded a surplas of $3 72.”

6,—0f the Rceuwnions and other Eetertalniments,

The directors report during the year six Reuna-
ions under the direction of Mr. Humphries; four
Promenade Concerts; and three Oratorias, organ-
ized and directed by Mr. Carter; a Lecture by
the Hon. T. D’Arcy McGee ; night Dramatic Read-
fogs in the Institute by Mr. Geo. Vandenhoff,
besides twenty-two similar readiogs by the same
geantleman, under the auspices of the Institate,
in seventeen other cities and towns in Canada
‘West; and the Arts Exhibition.

The total number of admissions at the entertain-
ments was 26,373 ; receipts $5095 42 ; expenditure
$3715 37; total profits, $1380 05.

0y

7«—0f the Exhibition.

¢ There has been.no bransh of the labors of the
Institute which has given greater satisfaction to the
divectors, or which seems more entirely to have com-
mended itself to general support and approval than
that of the exhibition of the past season; for although
previous efforts of & like character had been most
encour.ging, that now under revision was more than
usually attractive and gratifying, and pecnliarly sue-
cessful in its resalts.” i

“ The collection of the fine and decorative arts, of
mechanical and manufacturing skill, of foreign anti-
quities and curiosities, of general articles of vertu,

 Placed for secoud prize in Drawing, but disqualified by regu-
lations,

and of embroidery dud other lady’s work, were alike
extensive, interesting, and valuable, affording useful
information in a most attractive form and unmixed
delight to a larger number of visitors than had ever
before attended at the Institute.”

¢« The exhibition was open for twelve days, viz.,

| from the 20th March to the 2nd April—the number of

visitors 9,204, and the amount received a trifle in ex-
cess of §800.”

¢« Por these satisfactory results the directors fees
that their grateful acknowledgments are due to the
generosity and public spirit-of the exhibitors, (a list
of whom is published in appendix,) who, regardless
of personal inconvenience and sacrifice, contribuled
to the collection with a genuine liberality worthy of
the warmest recognition.

¢ Nov should the directors omit to particularize the

! gervices most kindly rendered by a committee of

ladies, (see appendix ¢C,”) who, with the zealous

assistance of & large number. of lady coutrvibutors,

succeeded in forming a oollection of their handiwork

of peculiar excellence; and to the taste and energy
with whioch this department of the exhibition wag
managed may be attributed much of the success
attending the whole enterprise.”

«The directors believing that the resoarces con-
tributary to such exhibitions have not by any means
been yet exbausted, and believing also that they exer-
cise a most useful purpose and wholesome influence,
would recommend their continuance ; for the experi-
ence of the past seems to chow that they grow
steadily in publio favour, and in each succeeding
year provide in & measare for their own success
by provoking new efforts in the various departments
of art and mechanical skill which th'y are intended
to illustrate, and by inciting new generosity on the
part of coatributors.”

¢t The directors close their report by congratulating
the members on the continued efficiency and extead-
ing usefulness of the institute. It has wou its way
through many early and great difficulties to publie
confidence and favor, and though still oppressed by a
serious debt, it fulfils its functions Lo general approval.
The obstacles already surmouunted, the success alrendy
achieved, and the warm (although still insufficient)
support and interest it attracts, are alike incentives to
such further vigorous support a8 shall at no distant
day velieve it from the pressure under which it still
labors, and set it free to occupy a wider sphere aand
to reslize s more perfect fulfilment of the objects and
duties it professes.” :

Fianllys

¢ The directors bear testimony to the continued
zeal and fidelity of the exocellent secvetary of the
institate, Mr. Longman, to whose ability, experience
and discretion the institute is under increasing obliga-
tions.”
(Signed.) Freo. CuMBERLAND,
President.

T'he report was adopted and the following office-
bearers for the easuing year elected : President,
F. W, Cumberland ; First Vice-President, John J.
Withrow ; Second Vice-President, W. P, Marsion ;
Treasurer, Wm. Edwards; Direclors, F. W. Coate,

.John Cowan, H. E. Clarke, Henry Langley, J. H. .

Richey, Daniel Spry, B. Langley, Richard Lewis,
J. Carty, Wm, Hamiltoun, Jr., W. A. Foster, LL.B.,
and W, H. Sheppard. .
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Selected Articles.

CHEMISTRY BY THE FIRESIDE.
(Continued from page 122.)
No. 7.—History of Ohemlatfy.

In our last article we gave a sketch of the his-
tory of Alchemy as the forerunner of chemistry.
1t was not till about two hundred years ago that
chemistry had made much real progress, The-
mode of distilling so as to obtain alcobol was dis-
covered some time previous by the Arabians.” But
about the year 1650, several discoveries were made,
such as some of the properties of the metals and
various salts. Sulpburic and npitric.acids were
among the important discoveries. The first man
who formed it into a regular science was Stahl, a
German chemist, although the great principles on
which he based his science were entirely erroneous,
a8 has since héen proved. He thought that all
bodies contain a combastible element, which all
inflammable bodies lost on being burned. This

- element could also be regained from other more
inflammable bodies. This imaginary element he
called Pllogiston. This theory continued for one
hundred years as the basis of all that was known
in the science of chemistry. After the discovery
of oxygen by Priestly, the astonishment of chem-
ists was great when it was proved that burning
bodies did not lose in weight by the giving out of
the imaginary phlogiston; but actually ¢ncreased
in weight by the union of oxygen with the com-
bustible body. When it was found that weighing
# piece of iron wire and then burning it in oxygen,
the product of their combustion was equal to the
weight of the iron and oxygen together, the whole
phlogistic theory fell to the ground, and chemistry
started on a sure basis never to be shaken.

The science now advanced rapidly. The various
elements wers soon discovered and their proper-
ties investigated. New chemical compounds, un-
known before, were added to the list of known
substances. ‘At the beginning of the present cen-
tury, gelvanism, electricity and magnetism rapidly
developed themselves in the hands of their masters.
At the present time, there is nothing which has
escaped the hands of the chemist. Everything
has been analysed and its properties published to
the world. The advantages we en(:ijoy from these
results are impogsible to %\e related. They reach
the humblest cottage in the land, adding a thou-
sand fold to the comforts and luxuries of life
wherever civilized society exists. .

In our next article we will commence the exa-
mination of some of the elements.

Nos 8.-Oxygen.

We are now prepared to examine the elements
separately.

The greatest discovery made in Chemistry was
that of oxygen by Dr. Priestly, in 1774. He was
a clergyman, but fond of experimenting in Chem-
istry. Like many others, his discovery was one
of pure accident, but in his hands it was turned to
account. While among his apparatus one day, he
gut some red precipitate, which we now konow to

o composed of oxygen aud the metal quicksilver,
into a glass retort, placed the heat of a lamp to it

and put the open end of the retort under a jar,
inverted and full of water. Presently he saw
bubbles of air, as he supposed, displacing the lat-
ter until it was full of this air instead of water.
Now what could this new substance be? Before
this time nll gaseous bodies were supposed to be
only different forms of common air. Dr. Priestly,
finding that he had a new substance to deal with,
called it vital air, because it could be breathed
freely, which was not the case with other gaseous
bodies then known. He found also that a candle
would burn very fast in it. This was the first
really analytical experiment ever recorded, and is
the starting point we have in chemistry. The old
theory of p%zlogz’ston of which we spoke in the last
article was at once exploded, and instead of an
inflammable body having anything to impart from
its own substance while burning, as the old chem-
ists supposed, Priestly’s discovery led to the im-
portant fact that a body inereases in weight during
combustion. Let us see. If we take a candle
weighing one ounce, light it and; put it into a jar
of pure oxygen, whose weight is also known, the
candle will burn up very rapidly by the oxygen
uniting with the candle, and the jar will be filled
with various gases.which will, when weighed, be
equal to the original weight of the oxygen and
candle combined. If we take a piece of iron und
burn it up in oxygen, as we call it, not a particle
of the iron is lost, but it has received oxygen
enough for this purpose, and the ashes left will
actually weigh more than the iron before it was
burned. The. same result may be proved in a
thousand different ways. In presenting before
you the principal elements, we shall make use, ag’
faur as possible, of the most simple experiments
la‘rfl'd the most familiar illustrations of every day
ifo.

Four things are necessary to be remembered as
we pursue the study, each of which you should be
prepared to answer as we proceed.

lst. Where is the element under discussion
found in nature.

2d. How can it be obtained in a separate state ?

3d. What are its properties? .

4th. With what other element will it combine,
and what kind of compounds will it form ?

Oxygen is the most widely connected with the
other elements. About one-fifth part of the atmos-
phere is composed of oxygen, while eight-ninths of
the waters of the globe are pure oxygen. It entets
into the composition of almost everything, so that
is exists a8 you will see, in larger quantities than
any other element. In the language of chemistry,
almost everything in nature is an oxide.

Suppose now, you wish to obtain oxygen in a
pure state. You have only to select some sub-
stance containing oxygen, place it in a retort the
samo as Dr. Priestly did, apply beat, and place its
mouth under a glass jar or large mouthed bottle
filled with water and inverted in a tub of water.
Ozygen can be separated from any compound by
the application of beat. Red lead, which is an
oxide of lead, so treated, will part with its oxygen
and leave you the metal lead. Chlorate of potash
is commonly used for the purpose, because 1t con-
tains a large amount of oxygen, and s easily
separated from the other elements. Binozide of
mapganese, which is found in the earth in some
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places, may be used for the same- purpose, simply
by taking an old gon barrel, stopping up the vent,
put the manganese into the barrel, and fit a gutta
percha or lead tube to the muzzle and invert it
under the jar as before, and the gas will pass into
it as before. These are the two methods usually
employed by chemists for obtaining oxygen.
you throw a piece of nitrate of potash (saltpetre)
on to some burning coals, it will burn with great
fury on account of the large amount of oxygen
which it contains,

Sappose now we look at a jar of oxygen gas.
We would at first be disappointed. We
could see nothing different from common air. It
is transparent as air, and has never been reduced
to a liquid state. It has no taste or smell, and
weighs only & trifle more than common air. If you
will regard air as only-oxygen diluted with another
gas, you will have some idea of what oxygen is.
Ite most remarkable properiy is its energy in sup-
porting combustion. Anything that will burn in
common air, will burn with great splendor in oxy-
gen. Light a candle and put it in 2 jar of oxygen
and it will burn all down in a few minutes. The
most splendid experiment is that of burning a steel
watch spring in a jar of oxygen. The sparks fly
from the steel just as you have seen them fly from
a piece of steel when a blacksmith heats a piece of
iron in his forge to a white heat and then exposes
it to the air, It then burns in air like a piece of
wood, the sparks flying in all directions, because
the oxygen of the air combines with it rapidly,
and reduces it to an oxide of iron. You see then,
that the more rapidly oxygen is united to & com-
bustible body, the more rapid the combustion.
You can now explain the reason why you blow
into the fire to make it burn, and why the black-
smith blows into his forge a large quantity of air
by means of bellows, and why the dentist and the
jeweler use the little mouth blow-pipe to solder
gold and silver. It is to furnish a large quan-
tity of oxygen which exists abundautly in the
air so as to unite rapidly with the combust-
ible body. If you plunge a lighted candle into
water it will instantly go out, because it is deprived
of oxygen. You may place the lighted candle in a
jar of carbonic acid gas, and it will go out instantly
for the same reason.

There is one more important principle.
tains animal life. Every time you draw air into
your lungs, the oxygen in that portion of air unites
with the blood in the lungs and serves to purify
and replenish it, while at the same time it unites
with the impure portions of the blood whioh are
thrown off every time you force the air out of your
lungs. Thus your lungs are like the blacksmith’s
forge, farnishing heat to _the system by the com-
bustion of the oxygen. If you should live in pure
oxygen you would live too fast, just as the candle
burns too fast in pure oxygen. Inflammation
would kindle up somewhere in your system and
you would soon die. Vegetable matter on the
other hand, is constantly giving out oxygen, while
decaying matter absorbs it.

Such are some of the properties of this wonder-
ful substance. If you would render yourself
familiar with it, you should read this article over
and over again, and then you will readily enjoy
what may be said of it hereafter. .

It sus-

No. 9,—Nitrogens

The second element to which we will call your
attention is nitrogen, or as it is sometimes called,
azote. This element is found in the atmosphere
and comprises about one fifth of that substaunce.
It is a constituent of animal substances, and of
some vegetables, such as the cabbage. It is lighter
than oxygen or air, 80 that in order to keep in an
open jar you must turn it bottom upwards, Ifyou
should light a candle and inveit a tumbler over it,
you would find that in & mirute or two, the candle
would go out. The candle made use of what oxy-
gen there was in the air of the tumbler to sapport
combustion, leaving nothing but nitrogen, which
being lighter than air, floated into the top of the
vessel asagas. If you now carefully placethe candle
relighted, into the inverted tumbler, it will go out
Jjust as quick as if it had been dipped into water,
showing that nitrogen is still there and that it will
not support combustion like oxygen. This is a
very simple and instructive experiment.

A more scientific way of obtaining nitrogen is
to put some,pieces of phosphorus in a jar placed -
over a little water. Set the phosphorus on fire,
and as that has great affinity for oxygen (a fact
which you already know from seeing how finely a
match will burn that has a little .too much phos-
phorus on it,) it will use up the oxygen of the air
in the jar, by its combining phosphorus and form-
ing phosphoric acid, which at first will fll the
vessel like a dense white cloud, and afterwards be
absorbed by the water, leaving the nitrogen in the
jor nearly pure. There are other methods adopted
by chemists; but this will answer our present pur-
pose because it is easily understood.

‘We want to know something about its proper-
ties. In looking at a jar of nitrogen you would
be disappointed ab seeing nothing different from
common air in appearance. It is without color,
taste, or smell, and is, when combined, always in
the form of & gas, It will not support combustion
as we have already seen by placing a candle in it.
If you should put 2 mouse in a jar of nitrogen he
would die instantly for the want of oxygen, and
not from any injurious effects of the nitrogen.

Nitrogen combines with oxygen to form the
atmosphere, but not chemically. Its great office

1 is to dilute the oxygen so that we should not live

too fast, and so that our iron utensils would not
rust too fast, and our wood and lamps burn too
fast. You are already familiar with many of the
properties of air. ater dissolves a considerable
portion of air. All water-breathing animals de-
pend on the air dissolved in the water for life. If
you put & fish in a tub of water, he will swim
round lively enough so long as there is air enough.
in the water, but as soon ag he has made use of a
portion of it, he will become uncasy and swim
around the sides of the vessel and sometimes poke
his nose above the water for some air, and will
soon die unless the water is changed. A fish can
be drowned in air the same as an animal can be
drowned in water. When you catch a fish and
throw him on the ground, he opens and shuts his
gills the same as in the water in order to breathe,
but very soon his gills become dry and he eapnot
breathe. Some fish, like the eel, have a slimy.
skin, and the gills will perform their duty much
longer, So you see how important the oxygen of .
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the atmosphere is, and how necessary that it should
be properly tempered with nitrogen to render it fit
to breathe and to burn our wood aud coal, and
Jamps. 1f you boil water the air is driven off, and
fish could not live in water that has been boiled.

There are many compounds of nitrogen and
oxygen in different properties, the most important
of which is the poweriul substance known as nitric
acid. Thisis made by distilling saltpetre, which is
a pnitrate of potash. Nitrogen also combines with
hydrogen and forms ammounia. If you burn a
lock of wool, you smell a peculiar odor. This is
the uaion of nitrogen and hydrogen in the wool,
and which forms ammonia. The laughing gas is
a protogide of nitrogen. It has veceatly been em-
ployed to inhale for extracting teeth. It has the
peculiar property of raising the'spirits of some per-
sons in a remarkable manuner,

Thus e have noticed two elements and some of
the compounds. Hold what 'you bave and catch
what you can, should be your motto in studying
chemistry. ’

No. 10.—Hydrogen.

This important element seems to have Deen
known as a distinet substance before the discovery
of oxygen. Cavendish, an English chemist, des-
cribed it in 1778, and ecalled it inflammable air.
It does not appear that he really regarded it as an
element, but only separated it from otber inflam-
mable gases which had beea previously known,
and confounded with it. Qhus the light broke in
upon the scientific minds of men by slow degrees.

ydrogen is abundant in pature. One binth of
the water on the gilobe by weight is hydrogen.
Nearly all vegetable and animal substances contain
it, so that whenever these substances are burned
with oxygen the product of the combustion will be
water. All gases, resins, tar, pitch, turpentine,
fat, lard, tallow, oils, and petroleum, contain
hydrogea as one of their essential elements,

Hydrogen is easily obtained in nearly a pure
state. Take a piut bottle, fit a tube of lead pipe
to it two feet in length, so as to pass one end of
the tube under an inverted jar of water and your
apparatus is complete. Now take about two or
three ounces of iron turnings, or small tacks, put
them in your bottle, and put in just water enough
to cover the tacks, and then pour in about-one third
as much sulphurie acid as there was of water, and
you will see the bubbles of hydrogen immediately
rise and pass over into the jar. The pipe should
pot be placed under the jar till the air iz expelled
from the bottle, which will be in two or three min-
tues. A bladder may be unsed to collect the
instead of the jar. lnstead of the iron, sheetzinc
may be cut into small pieces and used to better ad-
vantage ; or you may granulate the ziac by pour-
ing it into cold water. - ’

Oune of the simplest and yot most beautiful illus-
trations of chemical atfinity may be explained in
the experiment of making hydrogen with zine.
Study 1t carefully till you comprehend it, becaunse
the same principlés apply in a thousand cases.
Water is o comypound of oxygen and hydrogen.
If now you pour on the zine, this metal will begia
to attract the oxygen of the water to itself and
there will be formed a thin coativg of white oxzide

of zinc all over every portion of the zive. The

hydrogen of the water being deserted by tue oxy-
gen, escapes in the form of a gas. Thus you see
the water is decomposed into its two elements,

oxygen and hydrogen. But this process is arrest-
ed, because the zine is covered with a coating of.
its own oxide which prevents the water from com-
ing in contact with the zine. The consequence is,

we get but a few bubbles of hydrogen to pass up
the jar. Fortunately we have a sabstance thas
will dissolve the coat of oxide and leave a con-
stant fresh surface of zinc. This substance is sul-

phuric acid. The acid unites with oxide of zinc,

which is immediately dissolved in the water, and

thus the oxygen of the water rapidly combines with

the zine while 'the hydrogen as rapidly escapes.
We must speak of the properties of hydrogen in
our next chapter.

SULPHATE OF TRON AS A DISINFECTANT.

In 2 letter to the London Ohemical News, Mr.
W. G. S. Monckford says :—*‘ Great attention is
paid, ard with reason, in this country, in Iolland,
aod in Belgium, to the disinfection of stalls and of
the excrements of animals of the bovine race, in-
fected with typhus,in order to arrest the ravages of
this terribly contagious malady. The use of phos-
phoric acid, which is proposed for this purpose, is
rational, in that it enriches the mauure, but uot if
you cousider the expense, the difficulty of transport,
and the many precautions necessary in handling it.
Sulphate of iron, ou the contrary, is of insignificant
value &sg.y o farthing per pound), economical, and
easy of employment, and, having great effect upon
all animal matters, would completely purify the
infected places and the manures of animals snffer-
ing from typhus. It does not injure the maunare,
but conserves its most energetic parts by convert-
ing the earbonate of ammonia into sulphate of am-
monia, o fixed salt, which is easily appropriated by
the plants. It was in 1845 that Mr. Schattermann,
director of the mines of Bouxwiller, Department ds
Bas-Rhin, proposed the disinfection of fecal matters
and of manures by means of sulphate of iron, and
since then this salt has been geverally employed in
Franca for these purposes, as well as to purify the
slaughter-houses, ditches, and all places where
noxious emauations arise. Its use is very simple.
Dissolved, it gives a very acid liquid, that can be
handled without danger, and which penetrates
everywhere when used to wash the infected places
or to mix with the manures. When the cholera
was at Marseilles, great quantities of sulphate of
iron were used, not only in Frauce, but also in
Switzerland and in Germany, to disinfect closets,
slaughter-houses, and all places giving off noxious
emanations, and with perfectly satisfactory results.
I would add that if cattle that have died from rio-
derpest were saturated with a solation of sulpbate
of iron, they might be removed wich perfect safety,
even in tbe daytime, and the cost of disinfection
would be some few pence only.”

A correspondent of the Builder, commenting on
the above, says:—From personal observation, I
koow that he is quite right as to the general use of
this substance on the continent for disinfeoting
purposes; but I also know from personal experi-
ence that it really does not disinfeot at all. It wounld
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be hard o show chemically bow sulphate of ivon
should be possessed of disinfecting properties be-

ond other salphates, most of which—sulpbate of

ime (gypsum) incladed—by reason of a small
amount of free sulphuric acid which they cotain,
act upon ammonia. On the continent, disinfection
has been very imperfectly studied, whereas in this
country the attention of Hoffmann and other dis-
tinguished chemists having been directed to the
suhject, the chemistry of disinfectants has been
completely elucidated. Let Mv, Moockford tura to
any of our moderu standard works on general che-
mistry, and be will see that sulphate of iron is now
not even included among true disinfecting agents.”
_ [Dr. Voelcker, chemist to the Royal Agricaltural
Society of England, in a recent lecture (see this
Jjournal for April), referred to sulphate of iron as a
“gimple deodoriser;” while in the Memoranda
issued by the Privy Council of Great Brituin, in
relation to cholera, it is mentioned as a disiofecting
ageot. * When doctors differ,” &e.—Eb.]

Plachinery and Fanufactures.

POWER REQUIRED TO DRIVE MACEiINERY.

“ How manyg pouads of stea:n does i% take to tarn
your engine over without the machinery at work 2
said one engineer to another recently.

“WellI don,t kanow,” he replied ; “about ten,
I suppose.”

I will wager,”” said the other, “ you cacvot pass
the center with less than thirty.”

He looked incredulous. .

¢ To-morrow morning I will try it,”” and he did
so.

He opened the throtile whea the gage showed
fifteen pounds and the crauk was oa the dead half
center, but the wheels never stirred. IIe waited a
little uatil the cylindor got hot; he blew the con-
densed water out and tried it again at twenty, but
the crank never moved. At twenty-five ponnds it
made half a stroke but stopped on the center, and
at thirty it barvely turned over.

«T wouldn’t bave believed it,” he said to himself,

This was n high pressure engine, 11 1-2 inch
cylinder and 32-inch stroke, working at a boiler
pressure of fifty-five and sixty pouunds to the square
inch. Nearly two-thirds of the pressure was ab-
sorbed in the friction of the belts, shafiing, and
machihery. This-is not an isolated case. Itisquite
common, and fow engineers are aware of the great
loss daily incurred by simple neglect.

It is not difficult to account for it when we reflect
thatin many shops it is accounted of no importanee
if shalting 8 out of line, vr belts laced up so tight
that bearings beat; that it is of no moment whether
tho separate machines are in good order vr nvt, and
thut one kiad of oil is thought as good as another.
T us it seems strange that men should be willing
to pay tithes to carclessness—to waste meaas on nu-
thing when money is so hard to-get.  Itis certainly
a small thivg o line up shafiing and to look ufter
the mber details. In the matter of oil, it is a well
settled fact that the purest is the best, and that the
use of cheap lubricants (sv called) is a mistake.
Shalting that is in line will work without any bind-

ers on the bearings, for the belts serves the same
purpose, a0d no cap is needed except a slighs cover
10 keep dust out.

By actual test with 2 dynamometer Bourne gives
the fullowing work doune by an engiune of 23 1-2
horsespower: Two pair of stones; 4 fees 8 inches
diameter, grinding wheat; two cf the same grind-
ing oatmeal; ooe dressing machine; one fanner;
one dust screen, and. ouve gifter. One set runs 8§
revolutions per minute, the other 90. The oatmenl
stoues run 120 and 140 revolutions per minute.

He also instances a cotton mill of 2.562 spindles,
each making 2,200 reveiatives per minute. The
bobbins were 1§ loag, the thread being 2;% long;
there were also five turning lathes, threé polishing
lathes, two bobbin machines, two saws. one 22 inch
the other 14, and 24 Lobbin heads. When all the
machines were off except the spindles, the actual
power vequired was that of 21 horses, 80 thut each
horse-power drives nearly 123 spindles. A small
engine of 10-inch bore and 4 feet stroke, making 35
revolutivas, with steam at 90 pounds, drove two.
muley saws of 34-inch atroke, cutting 30 feot of yel-
low pine per mioute, 18 incbes thick.

The frietion of a steam eogine in good order is
variously estimated at from five to eight pounds to
the square inch. Ot course the proper way o find
out the actoal figures is to take a diagram with the
engine and shafting in motion, and another with
the engiae alone~—the difference of the two showing
the effective pressure. Very fow persons are will-
ing to take the troable to do this, but go on grum-
bling at the high price of coal and of the waste
of fuel, when they wre aloue to blame,

If we are to have any'radical change in the waste
of power in manufacture, we ast begin at the de-
tails. We have spoken of this so much that we
fear our readers are almost as tired of it as we are,
but when we reflect upon the immense lusses
through simple and sheer neglect, we cannot keep
silent.—Scientifi» American.

Avoiding Smoke.

The American Artisan vremarks that :—TFor move
than twenty years the British Parliament has de-
bated the smoke question, and is now debatiog it,
and will probably not let it rest until it has settled
it in favour of civilization. Ia an article on the
present discussion . of it in that Pavliament,
Eagineering says :—The most complete means of
barging raw fuel without smoke will be found in its
previous cvaversion into gas. We are not here
speaking so much of house fire, although there is
much to be said in favor of gas-stoves in dwellings;
but we refer more pacticalarly to gas furnaces on
the large scale for mapufactories Mre. Siewmecns’
furnaces are now used or in course of erectivu at all
the large Bessemer-steel-works, and they are likely
t» he extensively adopted for many other purposes.
‘They gasify and buvn the worst rubbish answering
to the designation of coal, giving a clear, intense
heat without o particie of smoke, So rapidiy are
they ecoming into use in iron und steel works, glass
wurks, coameling factories, ete,, that we may, in a
few years, find the old barbarous furnace-grates
nearly or quite displaced by them. Mor. Siemens,
although a good man of business, is more philo-
sophical than world'y-minded; and is not one of
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those who will push an invention by all lawful
means. Had he hammered at the manufacturers
with his improvements, there would now, no doubt,
be many more of his furnaces already in use. They
are costly, however, and that has proved a consid-
erable difficulty in the way of their introduction,
Mr. E. B. Wilson, according to several accounts
which have reached us, has also nearly prevented
the smoke from puddling furnaces by the applica-
tion of & Jown draught, through the coal itself, the
air being gradually heated as it goes down. A
number of Mr. Wilson’s puddling furnaces-are in
use at Messrs. Dawes’s Milton Iron-works, not far

from Barasley, and, besides the prevention of smoke, -

they are represented as effecting a considerable
saving of fuel.

Roper’s Hot Air Engine.

This engine, founded on Ericsson’s invention of
using hot air instead of steam, has acquired an es.
tablished reputation for its cheapness as a motive
power. For several months past we have used one
in our office. An engine of two-horse power will
burn about ten pounds, or at present prices at the
rate of five cents’ worth of coal in an hour. Such
a machine is equivalent to the labor of about three
men, Such a machine can saw all the wood, and

“thresh all the grain, and shell all the corn, and
grind up the coarse food in a whole neighborhood
during the year. Its first costis about $700. We
see no reagon why such a machine might not be in.
troduced into many of our agricultrual communi-
ties, and be an immense saving of labor. Its use
in printing offices is practised everywhere, and we
see no reason why they should be specially favored
above the farmer.— Maine Farmer

Melting Iron by Gas.

M. Scan@sine has succeeded in discovering an
arrapgement by which an intense heat, sufficient
to melt iron, can be got from ordinary gas. The
principle’of his contrivance is the complete combus-
tion of the proportionate amounts of gas and air
within a confined space, and the continuous supply
of the combustible materials, A copper tube care-
fully pierced, is the chief instrument in securing
thoseresults. M.Schloering was able to melt a piece
of iron weighing 400. gms,, in twenty minutes, by
thig plan. ]

Weakness of Loxge Flues.

An engineer of the English boiler insurance
companiee relates the following incident:—

‘“As an instance of the value of the hydraulie
test the following is worthy of record. A large,
one-flued hoiler was proposed for insurance with
this company, which was in course of being gene-
rally overhauled and repaired and also enlarged by
the nddition of several feet to its length. The old
flue tube was 3 feet diameter throughout, § plates,
the vew part of the tube was gradually enlarged to
about 3 feet 4 inches, the total length being about
38 feet. The proposed load on safety valve was 60
1bs. per square inch It was'suggested to the owners
to strengthen the tube by angle iron hoops or cross
tubes, and their attention was directed to the fact
that the calculated load (per Mr. Fairbairn’s for-
mula), under which such a flue might be expected
to collapse, was little over 80 1lbs: per square inch.

It was also recommended to apply the hydranlic
test after the slterations ete., were completed. Un-
fortupately the tube was not strengthened as advis-
ed, and on the test being applied, the flue collapsed
almost the entire length, when the pressure had
reached almost 83 lbs. per square inch, thus illus-
trating most forcibly the correctness of the formula
referred to, and the value of the hydraulic test: as,
had the boiler been set to work, the flue would in
all probability have failed with fearful result.”

The ¢ Hydraulie Propeller.”?
A trial bas recently been made of a new prin-
ci;l)_}e of motion, ag applied to vessels, called the
¢ Hydraulic Propeller ” (Ruthven’s patent). The
. Nautilus, to which the power has been applied,
was built expressly to show that it can with less
horse-power than ordinary river-boats equal them
in speed. The Nautilus at the trial started from
Vauxhall Bridge pier at eleven o’clock, in the
morning, and ran up and down the river Thames
in company with the Citizen and other river steam-
ers, and held way with them steadily, gaining a
little on some. -She ran between Vauxhall and .
Westminster bridges with the wind and tide in
4/ 267/, and against in 8 227/, being at-the rate
of 135 and 7'2 miles per hour respectively, or at
‘an average speed of 10'35 miles per hour—say
104. She then steamed down the river, and when
off the Tunnel pier, with both strong wind and
tide in her favor, going at full speed, was made to
stop suddenly by reversing the valves. She stop-
. ped dead in less than ten seconds and in about a
quarter of her length. Her Majesty’s iron-clad
gunboat, Waterwitch, now being built, is to be
fitted with the new propeller, which is nothing
wore nor less than water taken in under ber bot-
tom and set in motion by simple machinery worked
by a steam engine. The water is discharged in a
heavy stream on both sides of the vessel; conse-
queatly there is nothing outside the vessel to be
injured by any accident. Another important
navelty is that the vessel is quite independent of
her raudder, and is worked under the complete
control of the master, officer of the watch, or man
on deck, without any communuication with the en-
gine. The Nautilus is also fitted with Ruthven’s
steering apparatus—an invention which gives a
large amount of power to the rudder.—Mechanics’
Magazine.

A Cigar Ship at Send R

The recent passage across the chapnel of the
Walter S. Winans, & small yacht belonging to the
Messrs. Winans, and of similar construction to the
now famous cigar steamer Ross Winans, possesses
much interest to the public who have watched the
completion of the larger vessel, and speculated so
much of her performance at sea. The steamer in
question is 72 feet in length, with a dismeter of
nine feet, and is 24 tons register. It is propelled
by a high pressure engine of 25-horse power,
driving a submerged three-bladed propeller, aft,
of four feet and ten inches diameter. The yacht
started from Havre for Newhaven at 5.30 a.m., on
the morning of the 28th of March, with seven pas-
sengers, A heavy sea was running. The yacht
had on board a full supply of coal, and was im-

mersed to a few inches below her center, The

.
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engines worked smoothly and well, and she rode
the heavy sea with ease and eatire freedom from
rolling. Rising slightly to the large waves she
“pierced their crests, which, dissolving, glided over
the upper surface of her bow, and as far as the
forward end of the deck; the main body of the
waves passed gently along her sides, rising but
little therefrom. Not a drop of water ever came
upon her deck, while vessels of her size in sight
were dashing the spray high over their bows. No
shock of any kind was felt as she met the heaviest
swells; on her rounded surface the waves could
.inflict no blow. The side seas, when her position
was changed, and she lay in the trough of the sen,
passed under without cavaing any perceptible roll ;
.. and this, too, whether she was going ahead or
stopped. Early in the-afternoon she arrived at
Newhaven without accident ‘of any kind.—Man-
chester Guardian. ‘ :

A Self=sLoading Ship.

M. DeCorauz, a Lyonnese, has invented and cone
structed o ship which can load or unload itself
automatically in 40 minutes. The captaip and
mechanician’ are the only living crew on board,
- the working and manipulation of the vessel and
cargo being all performed by steam applied to the
most ingenious machinery. The loading is carried
on by trucks and waggons which can contain corn,
flour, bales, cattle, horses, barrels, &c. The vessel
is, as may be expected, of a peculiar disposition ;
but its exterior bears all the signs of sea-worthi-
ness. The great revolution is on the deck and in
the interior. The former is covered with lines of
rail, reaching from one extremity to the other,
while at midships, there are two turntables, Front
and reur are two or four immense cages, containing
eight, twelve, or sixteen waggons, of the same size
@8 our railway waggons. The rails on which the
waggons rest are adapted exactly to the rails of the
deck. A cable is hooked to the waggons, which
traverse the deck throughout its length, and the
stern of the boat baving been previously placed on
o level with the quay, which is also farnished with
rails, or may be, perhaps, a portion of a terminus,
the waggons glide without the least interruption
from the vessel to the land, and vice versa.— Builder.

Tar Making in New Hampshires

From Effingham, a.ong the northeastern shore of
Ossipee Lake (or the Great Pond, as it is locally
called) and stretching away toward Cooway, there
are thousands of acres of pine plains, the timber
on some portivns having been cut. It is from the
roots or stumps that the tar is extracted by a com-
poany locally organized for the purpose. The larg-
est timber of these “cut downs " has been cut long
enough to have all the sap-wood rotted away, leav-
ing nothing but the clear wood. The Rochester
Courier says, speaking of a spot near the village of
Freedom:

. “Here they set their stamp-pullérs at work, pull-
iog from fifty to one hundred stumps each, daily,
according to the difficulties encountered. These
stumps are hauled o Freedom village, where they
are cut and split into picces about the size of very
fine stove wood, and placed in what is called a bas-
ket. The basket is a wrought iron cylinder,

yunched full of holes of about three-fourths of an
inch in diameter, and holding half a cord. This
basket is taken to a crane and placed in a retort
made to receive it. A round top cast iron cover
is then fitted on tight, with a pipe from the cen-
ter, which connects with a coil of rope in a conden-
ser,

“ The gas and steam passiog off’ from the top of
the retort, and through the condenser, cumes forth
from a barrel in the shape of an acid (which is
worth ten cents a gallon among the calico printers,
but is here thrown away), and a red oil. The red
oil is then passed through « still, and gives halfits
bulk in spirits of turpentine. The other halfis thin
tar, which is mixed with that which eomes from
the retort. From the bottom of the retort the pitch
which is ¢ tried out, ? of the pitch wood by the heat
applied to it, comes forth in the shape of thick tar.
There are eight or ten retorts, which bring forth
forty barrels of tar a week, and seven or eight
barrels of spirits of turpentine, .

“« A cord of pitch wood gives about three barrels
of tar and eighteen gallons of spirits, besides twice
that amount of acid.—Scientific American.

Practical i’g’lemor&nhzt.

Pressure of the Wind.

The greatest pressure of wind ever registered
at Glasgow Observatory, was 55 Ib. per foot. Pro-
fessor Airy, however, states that it may veach 80
ib. per foot in this country, while Mr. Scott
Russell asserts that 40 Ib. per foot is about the
maximum force which it is necessary to reckon
upon in constructing roofs, ete. This is_identical
with the maximam registered at Menai Bridge.—

- Engineer.

—

Measures and Woightse

A cabic fuot of water weighs 62:5 tbs. A cubie
foot of hard wood, green, 62 ibs., air-dried, 46 ibs.,
kiln-dried, 40 ibs. A cubic foot of soft wood,
green, weighs 53 Ma., air-dried, 30 Ibs., kilo-dried,
28 hs. A cubie foot of cast-iron weighs 450 Ibs. ;
wrought-iron, 480 1bs.; coke, 50 to 65 Ibs. ; coal,
75 to 95 Ibs. ; sandstone, 140 Ibs.; granite, 180 ibs.;
brickwork, 95 ibs.—1bid.

Strength of Materials for Construction.

The ultimate resistauce in pounds per square
inch of section of various materials for constrac-
tion are as below :—

Name of the  Resistence  Resistence  Zensile str. Cmp. s'g.
material,  to extension. to compr’n. in practice. in practice,
White piue....... 10,000 0,060 2,000 1,200
Whito cak. 15,000 7 500 3,000 1,500
Ruck elm.. 16,000 8,011 3,200 1,602
Wrought-ir 60.000 50,000 12,000 10,000
Last-iren ... 20.000 100,000 4,000 20,000

In practice, the fifth part of the above strengths
is all that should be employed, as given in the
third and fourth columns. The dimensions of
pieces of wood or iron, however, used to resist com- .
pression, are often determined more with regard
to the power of the piece to resist bending or bulg-
ing than to resist crushing, asin posts.—dmerican
Artisan.
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Polished Steels
Polished surfaces of steel and iron may be pre-
vented from russing by exposure to water if they
are coated over with a mixture of lime and oil.
Water-Powers )
It has been estimated that a ton and a-balf of
water falling ove foot per minuts, will g:ind and
dress a bushel of wheat per hour.

Load Strain on Bridges.

Professor Rankin hae shown that the strain
thrown on a bridge by a load moving at an infinite
speed is grecisely double that produced by the
same load when at rest, consequently moving

loads, such as railway trains, strain a bridge

more than static loads in some determinate ratio to
the epeed.
Comparative Magnitude of the Planets.

The comparative magnitude of the planets is as
follows :—Supposing the earth to be 12 inches in
diameter, then Herschell is 4 feet 5 inches, Satorn
10 feet, Jupiter 11 feet 3 inches, Venus 113
inches, Mars 6} inches, Mercury 44 inches, Pallas
3} inches, Juno 2} inches, Ceres 1} inches, and
Vesta only % inch. The sunis 111 feet 8 inches,
and the moon 3} iaches.

Absorpiton of Radient Heat.

Dr. Tindall states that the absorption of radient
heat by atmospheric air in & short tube, and at a
tension of 30 incbes, being tuken as 1, chlorine
would be 306; hydrochloric acid, 62 ; carbouic
acid, 90 ; sulpbureted hydrogen, 390 ; olefiant gas,
970 ; ammonia, 1,195, :

ElcctrosMagnetic vs. Cornish Engine.
One grain of zinc was found to raise only 8 Ibs.
1 ft. high by means of an electro-magnetic engine ;
one grain of coal in the furnace of a Cornish
engine will raise 143 ibs. through the same dis-
tance.

Statistical.

CANADA AND THE UNITED STATES.
Comparative Raies of Progress.

The population of the United States has progres-
sed as follows:

1800..ccueciiinirancincniieneenees 5,305,925
I810..ueucivirerinienncennnnenennse 7,239,815
53 | U 9,638,121
1880.uercrcarnsrercscisencerseosesss 12,866,020
1840..c.ciivecenicininsearecscnnees 17,069,453

ot srassnnesiannnienseese 23,191,876
1800.cueseeeirnecsenrnesenseninsecses 31,429,891

“There is nothing in the old world to equal this
rate of progress”’ says Sir Morton Peto in his work
upon the “ Resources and Prospects of America.”
True—npot in the old world; but in another new
world there has been a progress which exceeds it.
From 1851 to 1861 the population of Cannda in-
creased more rapidly than that of the United States.

-

Canada increased in the ten years 36 per cent. We
do not notice that this fact is mentioned in Sir Moe-
ton’s hook, but fact it is, and perhaps when he
turns his able pen to writing an account of the Re-
sources and Prospects of Canada, be will dwell upon
it-as much as he hasnpon the progress of the pop-
vlation of the United States. (l))ur object in direct-
ing his and others’ attention to it is that there may
be no misconception in the matter, for any one tak-
ing up Sir Morton’s work and reading** there is no-
thing in the old world to equal this rate of pro-
gress,” may run away with the notion that America
has outstripped every other country in population
increage, whereas the fact is she has in late years
not equalled the progressin this respect of her young
and vigorous neighbour, Canada.

We do not dispute Sir Morton’s statement that
the progress in population of the United States has
far exceeded that of other countries of the old
world ; we only desire to supplement it by another
fact, that Canada has progressed even more rapidly
than America. «

Canada has increased more than the other pro-
vinces in population, but the rate of inorease of all
t.She provinces nearly equalled that of the United

tates.

How will it be in future? Two-thirds (21,000,-
000) of the population of America are said to be de-
rived from emigration from this and other old coun-
tries. Canada, too, no doubt greatly swells her
population by the same means. If it be true, as
stated in our last (page 428) that the taxation in
America is now as high as £2 5s. 8d. per head
agaiost 7. 6d. in Canada, will not this fact influ-
ence the tide of emigration, carrying it more into
Canada than America?

America is naturally a very rich country, but the
abrogation of the reciprocity treaty with Canada,
from which she used to obtain cheaply and con-
veniently under that treaty many valusble articles
in a raw state for manufacture and use in America;
the high rate of ‘taxation ; and the strange and in-
fatuated adoption of the old expluded narrow mind-
ed principles of protection, are s0 many drawbacks
to American progress, while Canada appears to be
better off than ever in government and other e¢ir-
cu;nstances favoring prosperity.— Herapath's Jour-
nal.

The British Estimates for 1866,

The civil service, army, and navy estimates for
the coming year, now befors the British Parlin-
ment, amount to £32,483,153, or. $162,415,765,
divided as follows:—Civil service, £8,000,000;
army, £14,095,000; navy, £10,388,152, Some of
the items of these accounts are interesting.

The palaces cost £49,000, nnd £99,000 more go
for the adornment of the royal parks. Fifty thou-
sand pounds are set apart for the erection of a
building to contain the nutural history collections
of the British Museum, and 2 similar amount for
the purchase of a site for the enlargement of the
National Gallery. The * Poor Law Commissions”
of England, Ireland, and Scotland entail an addi-
tional expense of £242,000 ; and the ¢ Secret Ser-
vice demands £32,000.. Printing and stationary
cosy £357,000, and the postage of letters on the

ublic service in the departments is £138,000,
Lducation costs £1,300,000, and the number of
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scholars is estimated at a millio. The Colonial
rulers receive £100,000, and nearly £50,000 go
for the support and conveyance of captured ne-
groes and liberated Africans, and the salaries of
the Mixed Commission established under treaties
with foreign powers for suppressing the traffic in
slaves, besides the expense incurred in maintain-
ing ships for this purpose, :

_The army consists of 138,117 men of all ranks,
divided as follows:—Regiments, 128,212; depots
in the Upited Kingdom of regiments in India,
8,983 ; general staff, 93; ostablishments, 543 ;
educational do., 281. Of the total, 7,150 are offi-
cers ; 13,454 non-commissioned officers, and 117,513
rank and file. The military service in Canada costs
£608,000 ; in Nova Scotia, £193,000. ,

The navy comprises 765 vessels of all classes, of
which only 93 are in commission, carrying 3,936
guns. Sixteen ships earry from 70 to 104 guns
each; and the iron-clad flect numbers eleven ves-
sels, carrying 216 guns, Tweaty-eight war vessels
are building ; one of which is an iron-clad. Both
the aggregate of naval vessels and of commissioned
ships is less than those of lust year. '

The British navy costs more than the American,
according to the respective estimates for the year
1866-7. “The former is kept np at a cost of
$50,000,000 ; the latter for $43,000,000.

U. S. Rebellion Casualtiess
The hospital records show the enormous aggre-
gate of 253,000 Union soldiers to have died on battle-
fields and in hospitals duving the war, to suppress
the Rebhellion. This does not include those who
died at their homes of lingering disease contracted
in the service. )

Crimean Projectiles. 3

Official Records show the following as the num-
ber of projectiles used by the upposing armies and
naval forces: French, 29,460,353 ; English, 15,000,
000 ; Piedmontese, 50,000 ; Turks, 50,000; Naval
Forces (Allied), 35,000; Russian, 45,000,000, To-
tal, §9,595,363. .

Killed and wounded by these projectiles: French,
50,836 ; Buglish, 91,038; Piedmontese, 183 ; Tuarks,
1,000 ; Naval Forces (Ai!ied) 2,000; Russian, 100-
000. Total, 175,057. Oaly one projectile in 512
did any execution.

Gnlleries of the Louvre.

The Paris Monitéur des Arls gives the following
Art statistics :—The . galleries of the Louvre, ex-
clusive of the Campana collection, contain nearly
2,000 pictures, viz: 560 Italian, 620 Flemish,
Dutch and German, 700 French, and 20 Spanish.
There are 12 Raphaels, 3 Corregios, 18 Titians, 13
Paul Veroneses, 9 Leonardo de Vineis, 5 Perungins,
4 Giorginis, 42 Rubenses, 22 Van Dycks, 17 Rem-
brandts, 18 Wouvermans, 54 Teniers, 2 Hobbemas,
11 Bergheims, 10 Van Huysums, 10 Holbeins, 11
Marillos, 42 Poussins, 24 Lesueurs, 16 Claude
Lorraines, 4 Joseph Vernets, 13 Davids, 7 Girards,
and 3 Gros. )

Consumpflon of Coal in Great Britain.
The consumption of coal, including waste, in the
United Kingdom, amounts to three times the quan-

tity expended in 1845. Iu the year 1345 the cow-
sumption in Great Britain, for domestic and all
manufacturing purposes, was 31,800,000 tons, and
there were -exported in the same year, 1,800,000
tons. In 1865, however, there were consamed for
domestic and all purposes of manufacture 87,000,-
000 tous, 9,000,000 tons being exported.

Cincinnatti Bridge.

The great Cincipnati Bridge about to be sus-
pended across the Obio River will be the Jongest in
the world, being over 2,000 feet longer than the
Suspension Bridge over the Niagara.River, and
540 feet longer than the Menai Bridge in England.
Its total span will be 1,057 yards. The massive,
stone piers tower 110 feet over the floor of the
bridge, and 200 feet above their foundations. One
year is the period allowed for building it.

Migcellanenus,

Pitch Lake ot Trinidade

A Trinidad correspondent of the Trade Revicw
gives the following description of the celebrated
Piteh Lake in that island:— -

“ This wonderful and singular natural formation
is situated at & place called La Brea, and is about six-
teen or twenty miles from Port-au-Spain, the capi-
tal of the island. Its area is between one hundred
and two hundred acres,—that is the lake itself
—but the same formation extends down to the sea
shore, and even for some distance under the sea.
The substance itself is a hard, black, shiny pitch—
this is the appearance of that along the road to the
lake, (which is about a milo from the shore) but
that found in the lake—in some parts of it—is quite
soft and almost liquid. But the most singular
thing about this lake is, that all attewpts hitherto
made to find out the depth of this formation, have
been futile, and that, too, from natural causes which
I will explain. The men engaged in mining the
piteh, work on the surface of the lake, which js
comparatively hard, (except in some places, where,
as I have already said, it is soft and liquid), with
pick axes and spades, chopping out the solid pitch
in good sized pieces; but the elasticity and expan-
sibility of this substance is so great, that even when
they have dug a pit, say to the depth of four or five
feet, and perhaps six feet long, by five feet wide, in
the course of a day, they will find on returning to
their work in the morning, the walls of this hole
approximating so closely as to be almost touching
each other, and if left for four or five hours longer
there is not to be seen the slighest trace of where
the pight before was a yawning pit in the surface,
and thus no sebsible diminution is visible in the
quantity exzisting in the lake, even with the large
amount annually removed, for shipment to foreign
ports. Very considerable quantities of this pitch

. are annually exported to England, in vessels char-

tered for that purpose, from which oil is refined. .
It is also used for the ordinary purposes of gravel
roofing., Of course the theories as to the cause of
this singular formation, are various, but the most
sensible one is that it is of the same nature as the
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gum regions, produced probablyby the snlidifyingof
the exudations of oil ; and thatit undoubtedly over-
lies vast quantities of oil, which some day, if devel-
oped, will prove Trinided to contain a richer and
more inexhaustible oil treasure, than has yet been
discovered in the known world.  We understand
that an American company who bave purchasd
some land near the lake, are preparing to bore for
oil; but, from the difficulty experienced in trans-
porting machinery, and securing labourers who
understand the business, their efforts as yet have
not resuited very favourably, but they are sanguine
of success, and doubtless before many months, we
will hear of their having made a great strike.”

Ozone and Cholera.

Dr. Scheil says:  Ozone is oxygen in a highly
electro-negative condition, and %ir or oxygen ozon-
ized by means of electricity, phosphorus, light, or
any other method, may be combined with non-
ozonized air or oxy.gen to form a galvanic circuit.”

In support of the above theory, A.T. Hay, in
the Scientific Americar, says:—I will present a few
facts that have come uader my own observation.

In dry, saltry weather, when there is the least
amount of ozone present in the atmosphere, tele-
* graph lines are frequently interrupted by the cur-
rent coming in contact with nan-ozonized oxygen,
which forms independent or contra-galvanic cir-
cuits on the wire, rendering the transmission of
messages very difficult or impossible for the time
being. A thunder storm atsuch times always has
the effect of destroying such contra circuits. Tele-
graph lines always work more or less imperfectly
in hot weather, and pavticularly so where the lines
are built parallel with large rivers on the low
ground, where the least amount of ozone is present.

Ozone is destructive to malaria, and highly bene-
ficial to health in times of cholera or other malarial
epidemics.

In telegraph offices there is always the maxi-
mum amount of ozone, or highly electro-negative
oxygen combining with the non-ozonized oxygen,
and thereby rendering the atmosphere pure. Dur-
ing the prevaleunce of cholera in this country from
1849 to 1854, inclusive, T was connected with the
telegraph lines in the States west of the Ohio river,
and duriog that whole time I vever knew an in-
stance of a telegraph operator dyiug of, or even
being attacked with, cholera; and in those days
telegraph offices in the river towns were geuerally
located in low grounds where cholera prevailed to
the most alarming extent.

Foul Atmosphere of Court Hounaese

At a recent meating of the Mauchester Literary
and Philosophical Society, a paper was read by the
President, R. Angus Smith, Ph. D, F. R. §,, etc,,
“ Qa air from off the Atlantio, and from some Lon-
don Law Courts,” The specimens of air collected
by Mr. Fryer, when on his way to the West Indies,
and those collected in Antigus, ure worth remark-
ing, as the first agrees with the figures obtained
previously when examining air on the shore and
open heaths of Scotland, where the highest average
was obtained, and the second agrees with the num-
bers obtained in more inhabited but not closely io-
habited places. Those from a luw court are inter-

esting ; they are the most deficient in oxygen of any
specimens found by me during the day io inhabit-
ed places above ground. The first is almost exactly
the same as the average found in the currents of
galleries in metalliferons mines ; that from the lan-
tern is nearly the same as the .specimens found
close to the shafts of the same mines, meaning of
course the average of many specimens. . I have not
known any mills or workshops so deficient in air.
1 consider a room bad when it loses 1,000, and
workshops very bad when they lose 2,000 of oxygen
out of a miilion parts; here the loss is actually
5,000 less than the parks of London. The circums
stance is strange and I hope unusual. A scientific
friend happened to call my attention to it and
wished me to examine the air, The moisture {from
the window was collected and there were several
ounces obtained, and more might have been easily
found. It was perspiration in great part, the smell
of it was distinet. It is putrefying, and decolorizes
more permanganate now than it did first.

Mere change of air will not purify a room like
this—a current must pass through it for a long
time until complete oxidation takes place.

Clean the Cellars.

We advige farmers aud others to be particular
auod thorough in cleaning their cellars, sinks, &e.,
and in removing all filth and rubbish from tho vicin-
ity of their dwellings. We advise it as a cholera
preventive, and, likewise, as a precaution against
the approach of various forms of sickness to which
we are patticularly liable in the summer season.
Do not wait until hot weather comes, and the smell
of decayed vegetables in the cellar, render the work
a necessity, but purify your premises now.

Soon as danger from the freezing is over, all veg-
etables keep better if removed to an upper room
where the air is dryer. After removing such from
the cellar, and cleaning away the debris, it is well
to scrape off a little of the bottom, if it bo of dirt,
aund take it away, and thea scatter some quick lime,
or other disinfectant, in various places. Don’t
neglect to whitewash the walls and ceiling over-
head. Then give the cellar a froe airing when the
weather is warm and dry. Provide, also, for a
free circulation of air throughout the entire season.
We helieve that farmers’ cellars can often justly be
charged with producing much sickness, and the
proper cleansing of them is a matter that cannot be
safely neglected, during the coming season. Clean
up the yards also, and be watchful that there is no
decayed vegetable matter in proximity to the dwell-
ing.—Rural New Yorker.

Liebegz on Ventitation.

Liebeg suggests that in close rooms, and on ship-
board, deficient ventilation may be compensated
for by the use of hydrate of lime. Eighteen or
twenty pounds of slaked lime will absorb 38 or 39
cubic feet of carbonic acid gas, which would be
immediately replaced by an equal volame of fresh
air entering through the crevices. :

Dirrerent sounds travel with different degrees
of velocity. A eall to dinner will run over a ten-

-acre lot in a minute and a half; while a summons

to work will take from five to ten minutes.



