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CANADIAN MINING..

Local papers in various parts of the province
bave given, during the past year, descriptive
aecounts of the discovery of mineraliveins, con-
taining respectively copper, argentiferous galena,
sntimony, and even gold. There canno longer be
any doubt, that large and valuable deposits of one
or all of these minerals, bave recently been brought
to light, either in the vein rock or in the drift.
In another part of this number,”a description is
given of gold mining in Lower Canada, and we
now propose to make a few remarks on the lead
ores and especially those which are reported to
<ontain silver. A general knowledge of the distri-
bution of argentiferous lead ores, will be valuable
at the present time, as many persons who have
discovered lead veins, are uunder the impression
that they are necessarily argentiferous, and conse-,
quently possess a high value.

Lead ores occur in both the chrystallice or
fossiliferous and in the unchrystalline or metamor.
phic rocks, those which being once fossiliferous, have
been altered or changed by heat or some other
metamorphie action.

Lead is found in the largestquantities in those
rocks which have not been altered or rendered
chrystalline by metamorphic action. The great
lead-mining districts of Spein and the United States
are in lower silurian roocks. The celebrated galena
limestone of Wisconsin, Iowa, and Iundiana, is of
the same age as the Tronton limestone of Canada;
a formation which occupies a large portion of the
western province, extending from Kingston to
Matchedash Bay on Lake Huron, and bounded on
the south by Lake Ontario east of Port Hope.
The Trenton limestone is also found on the Ottawa,

_and it is near its junction with the Laurentian
Gneiss, at its northern boundary, that lead veins
have been found in various localities. The great
lead bearing rocks of the north of Eogland, are
found in the mountain limestone; a formation not
represented in western Canada. Spain, the United
States, and Eugland, furnish nearly 70 per cent.
of the whole amount of this metal raised in the
world. ,

Lead is aleo found in metamorphic rocks, and it
is well worthy of note, that in these older chrystal-
\ine rocks, the galena or lead ore, is generally

argentiferous, and sometimes contains very con-
siderable quantities of that metal. The fossiliferous
or unaltered strata, are not so argentiferous, and
do not generally contain enough silver to render
the search’for that metal) commercially profitable,
although where the best metallurgic arts are em-
ployed, as in England and Germany, as small a
quantity as seven or eighb ounces to the ton, are
profitably obtained. This is about ‘003 per cent.
As o géneral rule, the older and more chrystalline
the formation, the larger the amount of silver will be
found in the ore. So that following this rule, we
may expect to find the lead ores from the highly
chrystalline rocks of Lake Superior, more argen-
tiferous than those from the unchrystahzed Trenton
limestone. In New Hampshire, mines of argen-
tiferous galena, have been long worked with indiffer-
ent success. The orecontains from60 to70ouncesof
silver to the ton of 2,000 1bs. of lead.

It is well worthy of note that the lead ores of the
vast deposits of Wisconsin, are almost destitute of
gilver, From numerous analysed that have been
made, they are found to yield from # of an ounce
to 93 ounces of silver to the ton of 2,000 Ibs. of ore.
The highest of these values would not render them
profitable as a source of silver in this country, where.
machinery is expensive and labour dear.

The lead ores of Cornwall, average about 23
ounces to the ton, they are contained in chrystalline
rocks—those of Derbyshire yield only one or two
ounces to the ton'; these ores are from the unchrys-

talline rocks.

The lead ores of Missouri yield only -001 or ‘002
per cent. of silver, or less than one ounce to the
ton, even in the most argentiferous specimens.

In 1858, the total value of the silver obtained
from the lead ores of the United Kingdom, amoun-
ted to £142,336 sterling ; the value of the silver
bullion imported, amounted in 1857, to £397,441,

The followmg localities where lead ore is found
in Canada, are enumerated in the. Descriptive
Catalogune of Canadian Minerals: (Sir W. F
Logan.)

1. Gaspé—Indian Cove—found in the Lower
Helderberg Group, Upper Silurian.

2. Upton—Quebec Group, Lower Silarian,

3. Ramsay Mines—Calciferous Formation, Lower
Silurian. -

4. Landsdowne—Laurentian. .

5. Bedford—Calciferous Formation, Lower Silu.
rian, .

From the foregoing statements it will be seen
that argentiferous galena, susceptible of being
profitably worked, is of comparatively rare ocour-
rence in those fossiliferous rocks which bhave not
been metamorphosed or rendered chrystalline, and -
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persons ‘¢annot-be tod" cautious in accepting state-
ments- relntnve to the richhess of lead ore or silver;
until’ a- proper “analysis “has been made from
specnmens which réprescat the general chara.ctere
of the vem‘or metalhferous deposrt. -

A‘

HEAT & MOTION —A NEW PIIILOSOPHY*

thlnkmg and actm mdependent]y of one another,
arrive af, snmlla.r results by very different means.
Who does not remember the hlstory of the planet
Neptune, and the almost slmultaneous predlctlon
of its existence by the "English - mathematician,
Ada,ms, and the French astronomer Leverner? In
1845 Adams computed the p]ace of thls planet
within two deorees, and, pla.ced the manuscrxpt
contalmng his calculu.tlons in the hands of the As-
tronomer royal in whose possessxon they remained,
almost unuotxced untll 1846, -when Leverner

announced that a planet ou«ht to be found in a |

partwular part of the he'tvens, where, to the asto-
nishment of the world, it was actually dlscovered
by ‘M. Gallé on the 23rd Sept of the same year,
So also with the planet Vulean; a village doetor
humbly pursmng celestlal observa.tlons, with the
grand idea constant]y in his mind that he should
sooner or later discover a phnet between Mercury
and the sum, saw a dark spot across the disc of the

great lummary, and at once knew that he had seen
what hxs prévious’ cs]cula.tlous told. him’ onght to ‘
“Meanwhile Leverrier, observing the pertur- -

exist.
bations in the motion of the planet Mercurv, arrived

at’ the ‘conclusion that there must be anol:herE

unobserved body between Mercury and the Sun.
He declured his conviction to the Academy. of
Sclence, and in due course the village doctor, Les-
carbault, ‘at Orgéres, trembhngly wrote to the
Imperml Astronomer that he had seen the plunet

‘whose' exlstence the vneat m'1themat1cmn had -

predlcted

"As'in the sublime science of A«tronomy, 30 also
in the not less beautiful field of experimental

research, two men, living far apart and totally

uuknown to one another, concelved and worked out

the same idesa’ by totally different. methods, Dr.

Mayer, of Hellbron, in’ Germmy, enuuclated the
exact relation which exists between heat and. work
or mechanical force, in the sprm" of 1842, He
arrived at. his results by reasoning oun certmn
observed effects. In 1843 Mr. Joule commumcated
a paper to the British Association, in which he
described & series of experlments on mavneto-elec-
trxclty, executed wnth 8 vxew to determme the

- This article by the Editor was published in the Deeember num-
ber of the British American Magazine.” . »° -

mechanical equivalent of :beat. . ITe found that to.
raise one pound of water-one degree of Fahrenheit’s
thermometer, as much.heat was required as would
raise seven bundred and seventy-twopounds weight,
acting mechanically, one foot high. . Dr. Mayer,
in 1842, determined, by calculation, the mechanical
equivalent-of ‘heat to be T71°4 foot: .pounds, differ-
ing ouly from Mr. Joule’s detérmination by 5 “of
a pound in 772.ponads.” We ghall.explain farther
on what ie meaut: by foot poynds, and the expres-
sion * mechapical equivalent of heat.”

In the series of lectures delivered by: Professor
Tyndall before the Royal Tnstitution last year,* the
rudiments -of a ‘““New Philosophy:**- have been
brought within the réach of any person possessing
ordinary intelligence and calture, - who:takes the
trouble ‘to - think: a.bout what he is readmg and
ohserving. . '

Heat has alWa.ys been a great mystery. Men
have puzzled their braing for generations about its
origin, its entity, its relations,- its ‘effects’ and  its
finality. The achievements:of heat through. the
stéam engine are kugwn wherever steam has been
made ‘the agent of motive power. - But motive
power imb]ies‘ mechanical force; and every child
finds' that by rubbing his hands-shiarply togetherhe
produces heat; hence some commoun quality must
unite this agent, heat, with the ordinary forms of
mechanical power.” Tleat and mechanical force
then, are very intimately connected, infact, ove
cannot exist without dev’elopin’o in some forin or
other its inevitable companion.

Let us examine this relationship, aud endeavour
to state in popular phraseology what is now known
of heat, and its mvarlable a.ssocmte mech'lmc'd
foree.

As an illostration of the praetieal resals of the
conversion of heat into ‘mechanical force, the fol-
lowing may be instanced :—a pound of coal placed

1 under the boiler of ‘the best steam engine now

coustructed produces an effect equal to raising
weight of one million pounde a foot high. But the
mechamcal energy ‘résident in’ one pound of coal
and liberated during its combustion, is cepable of
raising to the same height ten times' that weight;
mne-tenths at least of its mechanical power being
lost in overcoming friction and other 1mperfectlons
of ‘even the best steam éngines. '

Accurate experiment xmphes the use of accurate
and sensitive instruments. - The common thermo-
meter, ‘however dellcate'y constructed is' far too
sluzzish and inert a piece of mechanism to eubserve
the purpose of the modern i mqulrer mto the secrets
of the “New Phllosophy » ‘

* Hoat considered 28 & mode of Motion. By John Tyndall, .R.S.
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The thermo-eleotrxo pﬂe* possesees the requlslte
deheaoy for dxeatmg‘ minuig aiid rapnd changes
of temperature. ‘ Bre hnng for an mstant on such

ia Ty

_opposrte dlrectlon. Henge the thermo-elect.rlo pxle
is oapable of xndloatmo‘ mstantaneouely, not ouly
heat snd’ oold ‘but: thelr minutest, varmtlons.

As a, general rule, whenever moclon is arrested
beat is produced; and vice oersa, and the heat evol-
ved in the meadure of, the force expended Itisa
pretty ‘and i 1nstructlve experxment to il & brass tube
with water neurly to the brim, insert i conk tl'rhtly,
and causeé the tube to involve rupldly by means of
a commen whlrhng to,b],e. With & pair of wooden
tongs 1 ‘the’ brass tube may be gent.]y squeezed 80 a8
to produce fnctron, and Lhus genorate het by con-
verting . meclmnrcnl force into ‘that ageut. The
water will spon boil, and in two minutes and a half
the cork may be vxolently prOJected by the steaim,
with a report hLe that of apistol, Oppomte effecis
produced in an a.ppurenl,ly similar manper can be
ben.utlfully explarned by the “ New  Philosophy.”
Air expelled from a bellows strikes the face of the
thermo-eleciric pxle, and the vrbratmg needleshows

. iostantly that heat is genero.ted by the destrnction
of the motion, , But'the carbonic acid of a bottle

of soda watér dnvm« out the cork produces cold |
- and in accomodetmg iteelf to the néw condition of
| pressure, its own heat is converted into mechamcal '

when it strikes the fa,ce of the pile; the gns was
compressed in the bottle it perfornied mechanical
work as it droveout the cork, and it consinmed just
as'mach heat as it peiformed work.
The dynamical or mechanical theory “of heat
discards the idég of matermhty The-sapporters
“of this theory do ot believe heat to be ma: ter, hut
a condition of matter; namely, a motion of its ulti-
wate particles.. When o sledge hammert strikes a
piece. of iron or lead, its- descending molion is
arrested. and is transferred to the atoms.of the Jead
ot iron, and ‘announces itself to our nerves as heat.
Me. Joule in his experiments’ n'rituted water, nier-

* The thermo-electrlo plle conslsts of & number of bars of antf
mony and blsmuth, soldered Wgether at alternate oxtremities
When & hot body 18 applied to the points of juncﬁon a curcent of
electricity 1s generated; tho direction of the current being from the
blamuth to the anumony - When a cold body is placed in contact
vith the poluts of contact with the points otjuneuon, ucurrenth

gotierated in the oppoelte directlon, or from the antimony to the |
bismuth, The existenceand direction of thé current are shiown |

by its action on & freely suspended magnetic needle. Such an ine
Strument is termed s ge.lnnometer, and when the effect of the
¢urrent is multiplled by. passing it through a coil ‘of wite; and'the
Bepdle rendered independent of the maguetie force of . the earth by
8 “oond needle placed above it, with reversed poles,, the galvano.
teter’ hecomea extremoly senslble to vulntlons of bemperature, and
indicates 4 héat” or “cold” by moving to the right hand or the
oft hand, according to the direction of the current.

e

cury, "and sperm oil, in suitable vessels, and deter-
mined the aniount:of heat génerated by the motlon
nnd lubour qQr: mecbumoal foree: expended in the
operutlon. ) He varied his expenmente i mapy
dnﬁ'ereut ways. ' Ho caiged disks of 3 iron to rub
aingt one another, and measured the heat produ-
ced by their friction, and the force expendéd- in
overcoming it. The'resalts ab which he arrived
leave no elndow of doube upon - the mind that,
undei all ctrcumstances, the quanlzty of héal generated
by the same antount of force 18 ﬁud anid mvamable
Turnmg to natural forcés, we' arnve at many imi
port'mt and unexpected conclusrons of singilar
interest. The flow of rivers generate heat’ by the
feiction. of ‘the water against the bottom; the sea
becomes warmef after- a storm, by the’ claahmg of
the waves agamst one another, and thé | conversion
of the mechanical force’ they exert into heat. Muy
we not explain the sudden dxsappearunce of the ice
from out bays and lakes in the spring of the year,
after a storm, in this manner? The ex(;reme cold
of the petroleum wliich 1ssued from_ some of thé
spouting wells in Enniskillen may “be explained in
he same way as the cold prodaced by the exit of
the gas from & ‘bottle of soda water. No doubt at
the depth of two hundred feot the petroleum is
warmer than the mean temperalure of theair above;

. bt the vast mechanical force of compressxon em-
. ployed in proJectlng it some thrrty feet above the

ground in a continuous stream is sustained by heat,

force, and its temperature becomes much reduced:

. As the result of Mr. Joule’s experiments, it was

found that the quantity of heat which would raise

- one pound of water one degreo of Fahrenheit in

tempeiatave, is exsctly equal to what would be

. generated if a pound welght a.ff.er falling’ through

a height of 772 feet, had its moving forée deetroyed
by collision with the earth, Conversel y, the amount
of heat necessary to raise a pound of ‘water o
degrée in tempenture, would, if applred mechani-
c'rllv, bé competént to raise a pound werght 772 feot

" high, or it would raise 772 pounds one foot high.

The term “ foot-pound ” has been introduced to

express the hfmng of oné pound to the height of one

foot. And the quantrty of heat’ necessary to rarse _
the temperanure of a pound of water one degree,

being taken as the standard of measurement, 772

foot-pounds constitute what is termed the *“mechani-
cal equwalent of heat”

Among the lllustratlons showing the, conversion

" of mechanical force into heat, the followmg may be

specxﬁed . A riffe bullet, when it strikes a target
is intensely -heated. Cannon balls. striking the
plates of an iron-clad produce a flash of light and



356

JOURNAL OF, THE BOARD OF ARTS AND MANUFACTURES FOR ©. C.

become hot. The simple stoppage of the earth in
its orbit would develope heat equal to that derived
from the -combustion of fourteen globes of ocoal,

each equal to the earth in magnitude’; and if after
this stoppage of its motion, which would be abun-
dantly sufficient to reduce it in great part te vapour,
it should fall into the sun, as it assuredly would,
the amount of heat generated by the concussion
‘would be equal to that developed by the combustion
of 5,600 worlds of solid carbon. Motion arrested
is the same as mechanical foroe arrested, and having
ascertained with .precision the exact amount of
heat generated by the stoppage of the motion of
one pound of matter of known speed, it becomes a
simple arithmetical calculation to find out the
amount of heat produced by the sudden arrest of
the motion of any body whose speed and mass are
known., Turning from the amazing magnitude of
the results which present themselves to our sirained
imagination, where the earth and sun form the
basis of caleunlation, let us examine the nature of
the forces called. into action when atoms clash
together, ag daring combustion :—

“Tt i3 to the clashing together of the oxygen of
the air and the constituents of our gas and candles
that the light and heat of our flames]are due. I
seatter steel filings in this flame, and you see the

-gtar-like sointillation produced by the combustion
" of the steel. Here the steel is first heated till .the
attraction between it and the oxygen becomes
sufficiently strong to cause them to combine, and
these rocket-like flashes are the result of the col-
lision. It is this impact of the atoms of oxygen
against the atoms of sulphur which produces the
flume observed when sulphur is burned in oxygen
or air; to the collision of the same atoms against
phosphorus are due the intense heat and dazzling
light which result from the combustion of phos-
phorus in oxygen gas. It is the colligion of chlorine
and antimony which produces light and heat obser-
ved when these bodies are mixed together; and it
is the clashing of sulphur and copper which causes
the incandescence of the mass when these substan-
ces are heated together in a Florence flask. In
short, all cases of combustion are to be aseribed to
the collision of atoms which bave been urged
together by their mutual attractions,”* .

. Nature is full of anomalies which no foresight
can predict, and which experiment alone can reveal
From the deportment of a vast number of bodies,
we should be led to conclude that heat always
produces expansion, and that cold produces con-
traction. But water is an exception to this rule,
and 8 most important one; so is bismuth, If a

# «“Heat considered as 8 Mode of Motion”” By John Tyndnll,
FRSB, &e.

metal be compressed heat is developed; but if &
metal wire be stretchéd cold is developed. If @
piece of India rubber be stretched hent isdeveloped;
and again, if & piece of India rubber be heated it
will be shortened. Wax passing from the solid to
the liquid state expands, and the myelting point of
some substances which contract on solidifying has
been raised by pressure as much as 20° and 30°
Pahr., thus establishing the fact that the melting
point of many bodies is dependent upon the pres-
sure to which they are sabjected—a discovery
which has an important bearing upon the thickness
of the crust of the globe. .

The comparatively tranquil boiling of water is

" dependent upon the air it contains; if pure ice,

which containg no air or any foreign matter, be
melted under spirit of turpentine, so as to exolude
all air, it can be heated far beyond its boiling point,
and when ebullition does take place, it occurs with
explosive violence. It is probable that the explo-
sion of locomotives, on quitting the shed where
they have remained guiescent, just as the engineer
turned on the steam, may have arisen from the
water being deprived of air by long boiling, and
the mechanioal act of turning on the steam and thus
diminishing the pressure on the water, may have
caused the rupture of cohesion between the parti
cles of water and the sudden formation of & large
quantity of steam of explosive force.

‘When the temperature of any body, such as lead,
is raised, what becomes of the heat? Here is an

| important question which the ** New Philosophy”

is competent to solve—discarding altogether the old
notion of latent heat, or the destruction or loss of
heat. Nothing is lost in nature, if a force disap-
pear we-may be sure to find it again in another form
or doing inferior and invisible work.

Suppose that heat is communicated to a lump of
lead, how is that heat disposed of within the sub-
stance? It performs two different kinds of work,
One portion imparts that apecies of motion which
raises the temperature of the lead and is sensible
to the thermometer. The other portion goes to force
the atoms of lead into new positions so ag to des-
troy the cohesion between the particles of lead, it
melts, and we observe the effects produced. When
the body cools, the forces which were overcome in
the process of heating come into play, and this heat
which was consumed by the forcing asunder of the
atoms is now restored by the drawing together of
the atoms.*

The energy of the forces engaged in this atomic
motion and interior work, as measured by any
ordinary mechanical standard, is emormous. . A

#* Tyndall’s Lectures, page 165.
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pound of iron, on being heated from 32° to 212° F.,

expands by about gjszth of the volume it had at
82°. But it expands with almost irresistible force,
and the amount of heat required to effect the
expansion would raise eight tons one foot high.
‘Water expands on both sides of its point of maxi-
mum density, namely, 39° F. Suppose it to be
heated from 38 F. to 40 F. (more accurately from
33 C. to 43 C.) its volume at both tempemtures is
the same; still, an amount of heat has been impar-
tod to the water sufficient to raise 1390 1bs. one foot
high. The interior work done in this case by the
heat, can be nothing more than turning round the
atoms of water, preparing them as it were to assume
the form of steam; as opposed to the condition in
which they were ready to essume the form of ice,
before the additional heat was imparted to them.
Owing to the high specific heat of winter, a pound
of that flaid in losing 1° of temperature, would
warm 4 Ibs. of water 1°. But water being 770
times heavier than air, it fullows that when equal
volumes are compared, a cubic foot of water in
losing 1° of temperature would raise 3080 cubic feet
of air 1°. Hence we see what an extraordinary
influence the great lakes must exercise upon the
climate of Canada, and especially upon the winter
temperature of their shores. The warmth of the
Niagara district is explained by this fact. The
heat of summer is stored up in lakes Erie and On-
tario, and slowly given out during winter On the

lake shore snow does not lie nearly so long as a few .

miles inland.

The force of gravity sinks into insignificance
when compared with molecular forces, When the
atoms of oxygen and hydrogen clash together to
form an atom of water, the force they exercise is
positively enormous.
bining with 8 1bs. of oxygen to form 9 lbs. of water
odlash together with a force équal in mechanical
value to the raising of forty-seven million pounds
one foot high. When the molecules of 9 lbs. of
steam fall together to form 9 tbs. of water the force
of condensation is equivalent to raising 6,718,716
- Ibs. one foot high. Finally, when 9 lbs. of water
pass from the liquid state to that of ice, the me-
chanical value of the act is equal to 993,564 foot-
pounds. These results tabulated are as follows :—

Equivalent of .
Mechanical force ex-
pressed in 1bs, raised one foot high.

11b.

H drogen
5 oo Gove } 91bs water. ... 47,000,000
9 lbs, stenm condensed to water.. 6,718,716
9 Ibs. water assuming the form of :
JCC v uvervoconrueronsesronae 993,564

Or, in other words, the ﬁrst effect is equal to a fall
of 8 ton weight down a precipice 22,320 feet high,
the second down a precipice 2,900 feet high, and

A pound of hydrogen com- |

the third the descent of a ton down a precipice 433
feot high. The curious reader will observe a close
relationship between the cube roots of these num-
bers, which are 28:15556 ; 14:26400; 7-365355.

The condensation of heat.in organic bodies
possesses some important peculiarities of especial
interest to the vegetable physiologist. There are
in wood three lines, at right angles with each cther,
which the mere inspection of the substance enables
us to fix upon as the necessary resultants of the
molecular action ; the first line is parallel to the
fibre; the second is perpendicular to the fibre and
parallel or tangential to the ligneous layers, which
indicate the annual growth of the tree; while the
third is perpendicular to the. fibre a.ud to the
ligneous layers. These three lines are axes of
unequal calorific conduction, and the eonducting
powers are in the order of the lines above named.
In virtue of this property a tree is able to resist
sudden changes of temperature, and sudden ob-
struction of heat from within and the suddem
accession of it from without. But Nature has gone
farther, and clothes the tree with a sheathing of
bark, of worse conductmg material than the wood
itself.

The relation between light and heat is most
interesting, especially in the maunner in which
these agents affect our nerves. The discovery of
invisible rays of light opened a wide field for
speculation, 8o also has the discovery of inaudible
waves of sound. Some animals and insects may
possess the curious faculty of seeing by what are
the invisible rays of light to ug, and of hearing by
what ave the inaudible waves of sound.

Insects may communicate with-one another by
means of sounds which lie beyond the range em-
braced by our organs, just as bats and night-feeding
birds may see by light which to us is invisible.

The properties of gasses with respect to radiant
heat are most astonishing. Air scarcely absorbs
any sensible quantity of radiant heat, but if air -
absorbs one ray, ammonia will absorb 1195 rays,
and olefiant gas 970, Hence, although ammonia
is a8 transparent to light as the air we breathe, it
ig almost opaque to heat, But if the absorbtion be
estimated at a low tension, that is to say when a
small quantity of gas only is present, the difference
becomes more apparent and striking. Thus at &

tension of one inch, for every individual ray struck

down by the air, oxygen, hydrogen, or nitrogen—
ammonia strikes down a brigade of heat rays 7,260
strong—olefiant gas a brigade of 7,950, while sul-
phurous acid destroys 8,800 rays. This property
is most important in its bearings upon climate.
Aqueous vapour, which always exists in the air,
absorbs heat with great vigour. Regarding the



858

JOURNAL OF THE BOARD OF ARTS AND MANUFACTURLS FOR U, C.

earth as a source of heat, at least 10 per cent. of”
its heat is mtercepted within ten feet of the sar-

face by the aqueous vapour .of the air. 'l'he
removal, for a single summer mght of the: aqueous
vapour from the-atmospligre-which covers England,

would he attended by the:destruction of every pla’nt;=

which’ a freezing temperature wotld kill; The

_moisture of the aircovers the earth as with a blanliet
-8t night; and where the air is° dryas in the great
} deserl: of Sahara and ‘the pla,ms of ‘Thibet, or the

Agserts of ‘Australia, ice is flequently formed at

+Dight by the-direct radiation of the heat of the earth”
~tawards the planetary spaces; there being no blanket -
So powerful isthe
effet of ;agueous vapour-in retaining heat, that

_of aqueom vapour to retain it. -

althouoh the atmosphere contains but oné particle
.of ‘aqueous yapoar to' 200 of air on an'averaze, yet

-that single ‘pariiele absorbed 80 times as much heat -
The obscure heat’ of

a9 the 200-pariicles of air.
the moon is absorbed by the aqueous vapoor of the

atmosphere; 8o that;litide or none can ‘reach the
.solid ‘earth directly, while the heat of the sun’s rays-

. A8 80-great, that when vertical they-are competent
.40 melt nearly half an jnch thickuess of ice per
;honr, and the total amount of .solar heat received
;by. the earth in a year, would,if distributed vni-
Aormly over the earth’s surface, he sufficiont to

Jiquify a layer of ice 100 feet thick and eovering

thve whiole earth, aud yet the quantity of solar heat’
juteraepted by the.earth is only grsrdspmss of the
total solar radiation. The heat of the sun if used

to melt a stratam of ice applied’ to the sarface.of :
that glorious luminary, would llquu y it at the.rate
of 24,00C feet an hour, and it would boil, per honr, i of Kingston in September last.
700,000,000,000 cubic miles of ice-cold water. .
Expressed in apother form, the beat emitied in a.
year, is equal to that which would be prodnced by

the combustion of a layerof coal, 17 miles in thick--

ness. How is all this' enormous’ temperatire
sust.mned? If ‘the sun were a solid block of coal
and ‘were it allowed a safficient supply of oxygen,

to enablo'it'to burn at the rate necessary to prodace’

the observéd emission, it would utterly be conisurned

id 5,000 years—wba.t then sustains the solat heat?"

Metoors may feed the san, eud by the conversion
of their motion—their mechanical forcé—into heat,
sustain thé t.empemture of -that great and distant
tgfar” An asteroid on striking the sun witha
velocnty of 390 miles a second—the speed acquired
if it approa.ched ‘the sun‘from an inflaite distance—
would develope more than 9,000 timés the hedt
generated by ‘thé combiustion of an éqiial asteroid
of solid coal.’
possible spéed, namely, that of 276, niiles & secord,
it would, on atriking, devélope ‘beat equal to the
combastion ‘of 4,000 sych astercids of solid coal.

Ifit apploached ‘the sun at the Towest -

Supposiag a b'ﬁ';ke were applied to thie-surfice of:

- the sun and planéets, until the motion' of ‘rotation’

bas entirely stoppad,’ the héat doveloped ‘would"
cover the solar emission for 134 years, whilé tho'
heat of orant.itlon, it o.ll ‘the planéts fell into the
sun, would cover the emission for 45589 years,
These results follow dxrectly add necbssa.rlly from’
the application of the méchadical equivalént of heat’
to cosmical mavters. If the numbér* Tepresenting’
the mechamcal eqnivalent of heat sliould be fonnd
to be to excess or defect; these’ results would have’
to be.varied, but the great facts embodled in' the
¢ New Philosopby’ remain the same.

One single instance vnll suffice to shew’ the:eare
which the student must exercisa in epdea.vormg to’
arrive at the true source of heat in dny given ¢ase.

Snppose, for instance, that 'wé turn a mill by the
action of the tide, and produce heat by the friction
of the millstones ; that beat has an origin totally
diffsvent fcom the heat prodaced by another pair of
millstones which are turned by a mountain stréam,
The former is produced at the expense of the earth’s’
rotation round its axis; the latter at the expense’
of the san’s radiation, which lified the millstream
to its soutce, in the form' of invisible vapor, subse-
quently condensed, and made to assume the forim
of raia or snow.

PROVINCIAL EXHIBITION PRIZES.
The following is the corrected List of Drizes
awarded in the ARrrs and Manuracrures depart
ment of the Provincial Exhibiiion, held in the City

PRIZE LIST.:

CLASS XXXVIIL.—Casmer WARE AND OTHER
Woop MAinuoracrures—(81 Entries.)

Judges.—G. Stephens, Cobourg; W. Irving, King-
ston; and F. S, Clench, Cobourg.
. Best set iof Bedroom I‘urmture S T. Drennan,
Kingston, $10."
Best Centre Table, S. T. Drennan, Kingston, $7:
Best Drawing- Room Sofa, S. T. Drennan, King-
ston, $7. :
Best set of Drawinv Room Chairs, S. T. Drennan,
Kingston, $7.-
Best Sldebo:u'd1 S. T. Drennan, Kingston, $6-
: Best Coopers’ Work, S. O. Grady, Oil Springs,
$4 ; 2nd do.; Andrew Bridge, Kingston Tp, $8.
s Best dozen Corn Broomsg, R. L. Clalk, Ernestown,
2,
Best assortmeut of Joi oiners’ Work, Anson Storm,

Wm. Clement, Newburg, $8
Extra Entries.

Patent Bee-Hive, and Bées, S. D. Purdy, Collins’
Bay, $2 - Bee-Hive, David Purdy, Kingston Tp, $33
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Washing Machine, H. P. Clow, Napanee, $3; Bee-

Hive, George- Walker; Kingston Tp; $4; Bee-Hive,
J. M. Grover, Colborne, $4; Window Blind-and
Sun Shade, W. J: Lucas; London, Diploma. and $6 ;.

Cricket. Bats and Wickets; W. Peacock, Montreal, |

$5; Roller Wash Board, S. J. Ward, Belleville, $2;
Beech- Wood: Knot, F. Burrowes; King; $4; Ma-
chire. wrought. Siding, A: Storm,; -Odessa, $2;
‘Washing Machine, N. H. Nutting, Marysburg, $5..

Remargs.—The judges regret to. find so few
entries in- Cabinet Ware, and. having. learaed. from.
cards on the furniture entered, that all the articles
shown were from the Penitentiary, we think .that:
this-is the cause of no other. entries being made..

We therefore doubt the propriety of allowing. this: |

worl to come in competition with: that of the honest
mechanicsof the Province. . :

CLASS

Parrs Taereor—(82 Entries:)

Judges.—M.. Donovan, Whitby; E. Cooney, Co-

bourg; J. Falconer, Kingston.
Best wrought Iron Axle, A. C. Chewett & Co.,

Kingston, $3 and Diploma; 2nd do., Byers .and.

Matthew, Gananogue, $2.

Best: bent. Shafts, half a dozen, R, McKinley &:
Co., St. Catharines. $3; 2nd do., Fralick, Bros.,.
Picton, $2.. .

Best Bows for.carriage tops, two sets, R. McKinley
& Co., St. Catharjpes, $3 '

Best double sea.ted»Bl.lgg , Hart & Son, Picton, -

$3; 2u0d do., Samuel Lake, Newburgh, $4.
Best single scated Duggy, Fralick Bros., Picton,.

Best two horse pleasure:Carriage, Hart & Son,.
Picton, $12; 2nd do., A Titus, Farmersville; $7.

Best,one horse pleasure. Carriage, Fralick Bros;,
Picton, $8; 2nd do.; S. Lake, Newburgh, $4..

Best two pairs carriage Hubs, John Eakin,:
Markham, $3; 2nd do., do., do., $2.

Best two pairs carriage Rims or Felloes, R. Mc-
Kinley & Co., St. Catharines; $2 ; 2nd do., Fralick:
Bros., Picton, $1.

Best dozen machine made carriage Spokes, T.-C..
Saunders, St. Catharines, $3 and Diploma. .

. _Best two horse pleasure Sleigh, Hart & Son,.

Picton, $10; 2nd do., do., do., $6.

Best one horse pleasure Sleigh, Fralick Bros.,
Picton, $8; 2nd do., S. Lake, Newburgh, $4..

Best. Sulky, Trotting, Samuel Lake, Newburgh,
ind prize, $3. .

: Extra Entries,

Best seat rails for Buggies, Fralick Bros., Picton,
§. - Carriage Hub and Axle, (alliron) A, C. Chewett:
& Co., Kingston, -$3 and Diploma;

2 sets of Bent Rims for buggies, R. MoKinley &:
Co., St. Catharines, $2; 2 sets do. do., for Waggons,:
$2; for Sulkies, do., do., do., $2. .

- Assortment of Bent Stuff:for waggons, sleighs,:
?5(1 buggies, R. McKinley. & Co., St.. Catharines,

Assortment of Spokes for waggons, sulkies, and. |-

tggies, Thomas C. Saunders, St Catharines, $2.;

Remargs.—The judges regret not firnding alarger
Isortinent of manufactured: artiolesin class 39, but:

ope at next annual] Exhibition to.find animprove-:
Lent in that respect.

XXXIX.—CARRIAGES AND SLEIGHS, AND:

OLASS XL.—CnEMIoAL MAMUFACTURES AND Pre-
: PARATIONS-——(22 Entries.)
Judges—Dr; Holden, Guelph; Dr. Beatty, Cobourg.
Best assortment.of essential Oils, Lyman, Clare
& Co., Montreal, $6 ;:2nd do.,.J. A, Taylor-& Co.,
Napanee, $4. . ' :
Best Medicinal Herbs, Roots, and Plants; native
owth, 1. W. Poole, Norwood, $12 ; 2nd do., W.
aunders, London, $7.
Best Oils; Linseed-and Rape; and other expressed
kinds, Lyman . Clare & Co., Montreal, $6.
Best Qils, Coal, Shale or Rock, W-. Esmonde &

" Qo., Oakville, $6;.2nd do., Parson, Bros., Toronto, _

Best 0il, Neat's- Foot, half* gallon; Lyman. Clare
& Co., Montreal; $2. '
Best assortment of Varnishes; Lyman; Clare &

" Co., Montreal, $6.

Extra Entries. .
Shoe Blacking, G. Robertson,. Kingston, $2;
Ground Paint, Lyman,.Clare & Co., Montreal, $6 3 -

- Assorted - Perfumery, do., do., do., $3'} Assorted
"Perfumery and Hair Biushes,-G. S. Hobart, King- .

ston; Diploma; Assortment of Perfumery; Pomades
&c., John A. Taylor, Napapee, §2; Benzole. or
Mineral Turpentine, Parson Bros., Toronto, $2;
Powdered -Drugs; Lyman, Clare:&: Co., Montreal,
$6 and Diploma ; Ground Dye Stufls, Lyman, Clare
& Co., Montreal, $4. :

CLASS XLI — DEcoraTIivE AND  Userur Arts,

Drawings aAND Desians—(69 Entries.)

Judges.—John Shier, Whitby; Henry. Langley,
Toronto. - o .

Best Carving in Wood,:S, J. Seaman, Brockville,
$6; 2nd do., do., do., $4.

Best Decorative House Painting, G, D. Lucas,
Toronto, $5. . o :

Best Decorative Sign  Writing, on glass, G. D.
Luca;, Toronto, §4; 2nd do., F. Richardson, Napa-
nee, $2.

_ Best.Geometrical Drawing of Engine or Mill Work,

“coloured, G. P. Drummond, Mitchell, 2nd prize, $3.

Best Lithographic ‘Drawing, W. C. Chewett, &

“Co., Toronto, $5 ; 2ud do., Brown & Bank, Hamilton,
3

Best Lithographic Drawing, . coloured, W. C.
Chewett & Co., Toronto, $6; 2nd do., Brown &
Bunk, Hamilton, $4. )

Best Map: of Canada, lithographed, G. Tremaine,
Toronto, $6. =

Best Mathematical, Philosophical, and Surveyor's
Instruments; collection. of; A.: F. Potter, : Toronto,
$15; 2nd do., Wm. Quinton, Kingston, $10. .

Best Picture Frame, ornamented gilt,-A. J. Pell,

.Montreal, $5..

Best . Penmonship; business hand, H. Wright,
Toronto, $4; 2nd do.,. do.; Bryant Stratton; & Day,
Toronto, $3. _ A

Best Sign: Writing, G. D. Lucas;.Toronto, $4. -
Extra Entriess -

Gold and Silver Leaf, C. H. Hubhard, Toronto,
$5 ; Dentist's Gold: and Silver Foil, do., do., $5;
‘Weather Indicator, G. Wolfe, Bridgwuter, $3; Sun

Dial, W. H. Sheppard, Toronto; $5: Water Metre,

James Huzlburt, Reach, $5 ; Lithographic Printing,
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check books, copy books, '&c.,v Brown & Bank,

Hamilton, $8; Lithographic Printing, W, C. Chewett -

& Co., Toronto, $5; Carving in Marble, E. Strong,
Kingston, $8; Chess Board Table Top, in water

colours, R. W. Taylor, Kingston, $3; Specimen of

Marble, William Enowles, Arnprior, $5.

OLASS XLIL—F1xe Arts—(189 Entries.)

Judges.—J. D. Humphreys, Toronto; F. J. Rastrick,
* . Hamilton; W. H. Peterson, Guelph.
. Professional List—Oil.
" Best Animals, grouped or single, W, N. Cresswell,
‘Harpurhey, $12 ; 2nd do., R. Whale, Burford, $7.
Best Historical Painting, R. Whale, Burford, $12;
o2nd do., W. N. Cresswell, Harpurhey, $7.
Best Landscape, Canadian subject, W. N, Cress-
w'?ll, Harpurhey, $12 ; 2nd do., R. 'Whale, Burford,

. Best Landscape or Marine Painting, not Canadian
subject, W. N. Cresswell, Harpurhey, $10; 2nd
" do; 2nd do., F. Richardson, Napanee, $6.

Best Marine Painting, Canadian subject, W. N,
Cresswell, Harpurhey, %12; 2nd do., do., do., $7.

Best Portrait, W. Sawyer, Kingston, $10; 2nd

do., do., do., $6. ’
. In Water Colours,

Best Animals, grouped or single, W. N. Cresswell,
Harpurhey, $7. :

Best Flowers, grouped or single, John Griffith,
London, §7; 2nd do., Miss Amelia F. H. Gibbon,
Weston, §6. - . ,

Best Landscape, Canadian subject, Captain
Caddy, Hamilton, $7; 2nd do., W. N. Cresswell,
Harpurhey, $5. :

Best Landscape or Marine Painting, not Canadian
subject, W. N. Cresswell, Harpurhey, $7; 2nd do.,
Captain Caddy, Hamiltou, $5.

Best Marine Painting, Canadian subject, W. N.
Cresswell, Harpurhey, $7.

Poncily Crayony &o.
Best Crayon, coloured, Miss Amelia F, H. Gibbon,
Weston, $6. :
Best Crayon, plain, Miss Lucy Ritchie, Kingston,
%6 ; 2nd do., do., do., $4.
" Best Pencil Drawing, Miss Amelia F. H. Gibbon,
‘Weston, $6.
. Best Pen and Ink Sketch, Miss Amelia F. H.
" Gibbon, Weston, $6 ; 2nd do., F. A. Verner, Toronto
‘§4. . ' o
¥ Amateur List—Oil,
- Best Animals, grouped or single, John H, Whale,
Burford, $8; 2nd do., do., do., $5. .
Best Historical Painting, John H, Whale, Burford,
- $8; 2nd do.; Miss M. Gordon, Port Oolborne, $5.
Best Landscape, Canadian - subject, John H.
" .'Whale, Burford, $8; 2nd do., do., do., $5.
' Best Landscape or Marine Painting, not Canadian
subject, John H. Whale, Burford, $8; 2nd do.,
Miss M. Gordon, Port Colborne, ‘$5.
Best Marine Painting, Canadian subject, John H.
‘Whale, Burford, $8. - -
Best Portrait, John H, Whale, Burford, $7; 2nd
do., do., do., $5. T '
' In Water Colourse - :
Best Animals, .grouped or single, D. Fowler,
Ambherst Island, $7; 2nd do., Miss Georgina Hol-

land, Bowmanville, $5.

‘W. Aunderson, Toronto, $5.

$4 ; Photograph in Water Colours, Stanton, Cox &
.Taylor, Kingston, $8.

.Judgés.-—A. McNaughton, Newcastle; T. Beeman,

| for sale, Miss Mary Ann Dumble, Kingston, 28

"ston, $3. -

- Best Flowers, gfoulied or ‘éingle, ‘James Gﬁﬁ’lth,
;‘o_ndon, $5; 2nd do., D. Fowler, Amherst Island,
. Best Landscape, Canadian subject, D. Fowler,
Ambherst Island, $7; 2nd do., T. D. Belfield, Grafton,

Best Landscape or Marine Painting, not Canadian
subject, T. D. Belfield, Grafton, $7.; 2nd do., Mrs,
Berry, Kingston, $5. - R .

Best Marine View, Canadian subject, T. D. Bel.
field, Grafton, $7. '

Best Portrait, D. Fowler, Amherst Island, $6.

Peucily Crayony &c. .
Best Crayon, coloured, Miss Thomson, Kingston,

$5; 2nd do., D. Fowler, Amherst Island, $3.

Best Crayon or Pencil Portrait, D. Fowler, Am-
herst Island, $5 ; 2nd do., Miss Elizabeth Robert.
son, Colborne, $3. T o

Best Pencil Drawing, E. M. Edmonds, Burnstown,
$5; 2ad do., D. Fowler, Amherst Island, $3.

Best Crayon, plain, E. A, Mara, Ottawa, §5; 2nd
do., Miss Thomson, Kingston, $8.

Best Pen and Ink Sketch, J. T. Burnside, Cobourg,
$5; 2nd do.,, do., do., $3. :

_ Photographys .

Best Collection of Ambrotypes, H. K. Sheldon,
Kingston, $6. ' : .

Best Collection of Photograph Portraits; in dup- .
licate, one set coloured, R." W. Anderson, Toronto, .
$10. : e

Best Collection of Photograph Portraits, plain,
H. K. Sheldon, Kingston, $8; 2nd do., Stanton,
Cox & Hayden, Cobourg, $5. .

Best Collection of Photograph Landscapes and
Views, Miss M. Kedgill, Kingston, $8; 2nd do., R

Best Photograph Portraits in Oil, W, Sawyer,
Kingston, $8; 2nd do., do., do., §5. :
. Extra Prizes.
Professional, Fruit in Oil, R. A. Pauling, Hamilton

Hayden, Cobourg, $4; Painting in Velvet, R. W.

OLASS XLIIL—GROCERIES AND Provisions—(76
Entries.)

Napanee.

Best Barley, pearl, A. W, Ogilvie & Co., Montres),
$3 ; 2nd do., D. Hooper, Newburg, $2.

Best Barley, pot, A. W. Ogilvie & Co., Montres|
$3; 2nd do., D. Campbell, Charlottenburgh, $2.

Best Bottled Fruits, an assortment, manufacture

prize, $4.

Best Bottled Pickles,an assortment, manufactur
for sale, A. H. Campbell, Storrington, $6.

Best Buckwheat Flour, D. Hooper, Newburgh
$8 ; 2nd do., R. Denison, Napanee, $2. .

Best Chicory, 20 1b. of, George Robertson, King

* Best Indian Corn Meal, Ogilvie & Co., Mon

$3; 2nd do., D. Hooper, Newburgh, $2. = .
Best Mustard, one jar, F. H. Ewing & 00

Montreal, $2. T -
Best Oatmeal, James Russell, Pickering, $3. -
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- Best Soap, one box of common, P. Freeland &
Co., Toronto, $4¢; 2nd do.; do., do., $3..
Best Soaps, collection of assorted fancy, G. S.

Hobart, Kingston, $6; 2nd’ do., Samuel Phippin,

do., $4. -

Best ‘Spices, ground, an assortment of, Lyman, -

Clare & Co., Montreal, $2 ; 2nd do., Geo. Robertson,
Kingston, $1. - ’ '

Best Starch, 12 1bs. of corn, Benson & Aspden, :

Edwardsburgh, $2. .
Best Tobacco, 14 1bs., Canadian manufacture, S.
8. Preston, Toronto, $4 and Diploma, A
Best Wheat Flower, G. Wheler, Uxbridge, $5 ;
2nd do., James Durand, Kingston, $8.
Extra Entries,

Two Dozen Ale, James Fisher, Portsmifh, $2;
1 Box Csandles, Samuel Phippin, Kingston, $3;

Ground Coffee and Rice, J. A. Earch, Kingston,

$2, Cigars, Canadian manufacture, S. Oberndorffer
& Co., Kingston, Diploma; Prepared Corn for Food,
" Benson & Aspden, Fredericksburg, $2; Ground
Coffee, George Robertson, Kingston, $§2; Preserves
in Jars, H. Dumble, Kingston, $1; Bottled Pale
Ay, L. Livingston, Kingston, $3; Loaf of Home
Made Bread, F. Bibby, Kingston, $1; Mustard
Pickled Cucumbers, Mrs. Weinecker, Waterloo,
$1; Preserves in Jars, E. Jackson, Kingston, $4.

CLASS XLIV.—Lapies Work — (825 Entries.)

Judges.—Mrs. F. Burnett, Cobourg; Mrs. W. H,
Sheppard, Toronto; Miss Hattie Stephens,

- Cobourg. v .

‘Best Bead Work, Miss P. Lenea, Kingston, $8;
2nd do., do., do., $2; 8rd do., S. A, Bibby, do., $1.

Best hraiding, Mary Ann Dumble, Kingston, $3;
2nd do., do., do., $2; 3rd do., Miss HgBidwell,
Colborne, $1. »

Best Crotchet Work, Miss Phillips, Presgott, $3 ;
2nd do., W, Wolf, Storrington, $2; 3rd do., E. T.
Hill, Kingston, $L ,

Best Embroidery in Muslin, J. G. Strachan,
Pittsburg, $3 ; 2nd do., Mary Ann Dumble, King,
gton, $2; 8rd do., Miss J. A. Ramsay, Pittsburg,

1. o

Best Embroidéry in Silk, Miss Scott, Prescott,
$3; 2nd do., Mrs. T. Wilson, Kingston, $2; 8rd
do., Miss Bennett, Cobourg, $1. _

Best Gloves, three pairs, Mrs. Platt Hinman,
Haldimand, $2; 2nd do., Mrs. Edward Jackson,
éioingston, $1; Srddo., Mrs, Litchfield, Portsmouth,

c.

Best Guipure Work, Miss H. Bidwell, Colborne,
$3; 2nd do., do.; do., $2; 8rd do., Elizabeth T.
Hill, Kingston, $1. . . o

Best Hair Work, Mary Rattenbury, Harpurhey,
$8; 2nd do., Annie Robertson, Colborne. $2 ; 8rd
do., J. Hitchcock, Portsmouth, $1.

Best Knitting, Miss J. A. Ramsay, Pittsburg, $3;
2ud do., Mrs. Unwin, Toronto, $2, 8rd do., Mrs,
P. Perry, Whitby, §1. = -

Best Lace Work, Miss H. Bidwell, Colborne, $3;
2nd do., Alice L. Hill, Kingston, $2; 8rd do., Mrs.

A M. Mills, $1. Extra—Mrs. Mary ‘Hart, Port.

H(ge, $3.

est Mittens, . three pﬁixfs of woollen, Mrs. B. -

Jaokson, Township of Kingston, $2; 2nd do., Mrs.
Plait Hinman, Haldimend, $1; 8rd do., Mrs, E.

Jackson, Township of Kingston, 50c. - '
Best Needle Work, crnamental, J. A. Ramsay,

Pittsburg, $2 ; 2nad do., Miss Dwyer, Kingston, §2;

8rd do., Margaret Mann, Brockville, $1. .

. Best Netting, fancy, Mary R. Hill, Kingston, $3;

2nd do., 8. Hyman, Kingston, $2; 8rd do., Mary

R. Hill, Kingston, $1. '

Best Plait for Bonnets or Hats, of Canadian straw,
John Hopkins, Collins' Bay, $3; 2nd do., do., do.,
$2 ; 8rd do., Mrs. H. Stickle, Cobourg, $1.

Best Shirt, gentleman’s, Margaret Mann, Brock-
ville, $3.; 2nd do., Miss Bennett, Cobourg, $2 3 8rd
do., do., do., $1. :

Best Socks, three pairs of woollen, Mrs. Platt
Hinman, Haldimand, $2; 2nd do., Miss Bennett,
Cobourg, $1; 8rd do, E. Jackson, Township of
Kingston, 50c. ,

Best Stockings, three pairs of woollen, Mrs.
Bennett, Cobourg, $2; 2nd 'do., Mrs. E. Jackson,
Kingston, $1; 8rd do., R. L. Clark, Ernestown,
50c.

Best Tatting, J. A. Ramsay, Pittsburg, §3; 2nd
do., A. L. Hill, Kingston, $2 ; 8rd do., C. F. Dupuy,
Kingston, $1. :

Best Wax Fruit, Miss L. Purvis, Mallorytown,
$6 ; 2nd do., Mrs. Jacob Bajus, Kingston, $4; 3rd
do., J. A. Ramsay, Pittsburg, $2. :

Best Wax Flowers, Mrs. Jacob Bajus, Kingston,
$6; 2nd do., Arch McGreer, Napanee, §6 ;- 8rd do.,
J. A. Ramsay, Pittsburg, $2. - ‘

Best Worsted Work, Mrs. Unwin, Toronto, $3 ;
2nd do., 'J. A. Ramsay, Pittsburg, $2; 8rd do.,
Charlotte Spencer, Kingston, $1. '

Best Worsted Work (fancy) for framing, W.
Wolf, Storrin%ton, $3; 2nd do.,, S. D. Purdy,
Collin’s Bay, $2; 8rd (io., Mrs. Ferris, Kingston,

§1.

Best Worsted Work, raised, J. A. Ramsay, Pitts-
burg, $3; 2nd do., Miss Abercrombie, Picton, $2 ;
8rd do., J. A, Ramsay, Pittsburg, $1.

" Extra Entriese

Fancy Quilt, piece work, Mrs. Amey, Camden,
$1'; Sample Machine Sewing, R. Wanzer & Co.,
Hamilton, $2; Fancy Quilts, Mrs. Bowman, King-

.ston, $2; Farmer's Wreath, made from seeds, Mrs.

Fairman, Pittsburg, $3 ; Moss Wreath, Mrs. Storm,
Ernestown, $1; Bed Quilts, Mrs. A. M. Mills,
Kingston, $2; Straw Bonnetts and Hats, Mrs. John
Hopking, Collin’s Bay, $3; Wax Baskets, Mrs,
Jacob Bajus, Kingston, $4; Cone Vase and Frame
Work, Miss Mary Ann Jones, Kingston, $6 ; Model
Cottage and Moss Wreath, Mrs. Mary Lane, Belle-
ville, $6; Feather Wreath and Bouguet, Mrs.
Hitchcock, Portsmouth, $38 ; Farmers’ Wreath and
Patched Quilts, Miss A. J. Peck, Ameliasburg, $5;
Quilt, Mrs. Miller, North Fredericksburg, $2 ;
Leather Work Frame and _Pag;r Flowers, Mrs,
Dunn, Kingston, $2 ; Quilt, Mrs. Briscoe, Kingston,
$1; Feather Flowers, Mrs. Meadows, Kingston, $2;
Muslin and Wax Flowers, Mrs. G. Hunte, Kingston,
$3; Case of Millinery, Mrs. Angline, Kingston, $4;
Landscape, Miss Sarah Webster, Montreal, $3;
Moss and Shell Work, Miss Harris, Kingston, $2;
Silver Wire Flowers, Miss M. Gordon, Port Colborns
$3; Chenille Work, Miss Duryee, Kin%ton, $3;
Bonnets and Head Dresses, Mrs. W, P, Lacey,
Kingston, $4 ; Quilt, Miss W. D. Wood, Cornwall,
$2; Wax Vase and Wreath, Mrs, Bajus, Kingston,
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$3; Cordon Work, Miss'H. Bidwell,"Colborne, $2 ; .
Dried Sea’Mosses, Mrs. Jesse Thayer, Montresl, $4.

XLV. - MACHINERY, ‘OasTiNGs, AXD TooLs<-(43 -

Entries.)

Judges.—T. Wilson, Cobourg ; ‘G. Bickell, Dundas;

James. Smith, Smith’s Falls, _
‘Best Edge Tools, an assortment, Fotheringham

& Workman, Montrea), $15; 2nd -do., J. W.-

Robinson, Bridgewater, $10.

Best Pump, inmetal, John-Brokenshire, Kingston,

Best Reﬁ‘-igerat,or, Chown & Cunningham, King-

ston, $6.; 2nd do.,:R. M. Horsey, Kingston, $4.

‘White, Belleville, $5.

Belleville, $8; 2nd do., R.
Hamilton, $5.
Best. Skates, an assortment.of, D.T. Jones & Co.,
Gananoque, $6. »
’ Extra Enirlese

Sewing Machine Needles, ‘R. “Wanzer ‘& Co.,

Hamilton, commended ; Blacksmiths’ Tuyere Iron, :
for forge, Eckardt & Jones, Markham, commended ; :

Hand-power. ‘Wood-sawing Machine, Bender &

Lewis, :Clifton, $4 ; Another do., Richmond &
Thomas, London, $2; Model of Railway Switches, |

dJ.. Kitching, Kingston, Diploma ; two Cases ‘of

Augars, Fotheringham & Workman, Kingston, $6; -
Coopers’ Tools, H. H. Date, Galt, $5 ; Water-wheel, |

R. N. Kendall, Coaticoke, C. E., Diploma; Steam

Amalgam Bells, A. T. Button & Co., Uxbridge, $6; |
Hot and Cold Grain Dryer, Sutton & ‘Gibson, |

Brantford, Diploma.

CLASS XLVI—Mzsrar Work (MISCELLANEOUS)

IncLuping StovEs—(7S Entries.)

Judges. —N. McNeil, Kingston; W. McMichael,
Waterford; S. Shaw, Smith’s Falls,

Miscellaneonse

Best Coal Oil Lamps, an essortment, R.M.Horsey,
Kingston, §8. :

Best Coppersmith’s Work, an assortment, J. G.
Beard & Sons, Toronto, $7; 2nd do., R. M. Horsey,
Kingston, $4.

‘Best Engineers’ Brass Work, an -assortment, T.
C. Collins, Toronto, $6.

~ Best Ifon Fencingand Gate, ornamented, Chown

& Cunningham, Kingston, $7.

Best -Iron Work, ornamented cast,- Chown &
Cunningham, Kingston, ‘$6. _

Best Nails, 20 lbs. of pressed, Cowan & Britton,
‘Gananoque, 2nd prize, $4. = -

Best Nails, 20 1bs. of cui, Cowan

"Gananoque, 2nd prize, $4.

-Best Plumber’'s Work, an assortment, G.Mc-
Donald, Kingston, $6. T

Best Screws and Bolts, an assortment, F. Fairman,
Gananoque, ‘$6; ' ’

* . Best Tinsmiths’ ‘Work, an assortment, R. M.
Horsey, Kingston, $6 ; 2nd do., Chown & Cunning-
ham, do., $4. - : - T -

- Best Tinsmith’s Lacquered Work, an assortment
of, Chowh & Cunningham, Kingston, $6 ; 2nd do.,
R. M. Horsey, Kingston, $4. A

| Toronto, $8.

& Britton, -

1. Pockets, (Indian work) Betsey

£ igtowess - .

Best Cooking "Stove, for Wood, John McGee,

| Toronto, .88 ; 2nd do., Cliown. & Cunningham,

Kingston, $4. , ,
Best Cooking Stove, for coal, J. G. Beard & Son,
Toronto, $6.; 2nd do., Jotin McGee, Toronto, $4.

‘| . ‘Best Furniture for ‘Cooking Stove, one sét, G,

Chown Kingston, $4 ; 2nd do., Chown & Cubnifg-
ham, do., $8. B o -
Best Hall Stove, for wood, J. G. Beard & Son,
Toronto, $5; 2nd do., John McGee, ‘do., $3.
Best Hall Stove for Coal, J. G. Béard & Co., To-

ronto, $6; 2nd do., $3.

Best Parlour Stove, for wood, J. R. Armstrong,

‘Best - Sewing Machine, manufacturing, R. M. | Toronto, $6 ; 2nd do.; J.-G. Beard & Son, do., $3.
Wanzer & Co., Hamilton, $8; 2nd do., Irwin & | .
/ ) ) 1 $5. 2nd do., J. G. Beard:&-Sen, do., $3.- . -
Best Sewing Machine, family, Irwin & White, . ;
‘M. Wanzer & Co,, :

:Best Parlour Stove, for coal, Jn. McGee, Toronto,

Extra Ep’t_riés.‘
Zine_and Tron Shoe ‘Nails, Cowan & Britton,
Gananoque, commended’; Bar Tron'Manufactired
from {Scrap, A. C. 'Chewett & Co.,. Kingston, $4;

| Bar Iron from Native Ore, A. C. Chewett & Co.,
1 Kingston, $4 ; Steel for Sleigh Shoes, A. C. Chewett

& ‘Co., Kingston, $4 ; Boiler and Bridgze Rivets from
Scrap Iron, A. C. Chewétt' & Co., Kingston, $2;
Set of Weights and Measures, Hirain Piper, Tofonto,
$6 . Signal Lamp, for vessels, Hirsm Piper, Toronto,
$4 ; Specimen of Electro-plating, Wallace Millic.
hamp, Toronto, $8 ; Forged Work, Thos. L. Wilson,
Kingston, Diploma and §6. S o

CLASS XLVII—MsceLLaneous, Incuupine Por-
‘TERY AND INDIAN Work-—(64 Entries.)
Judges.—J. T, Wright, Vienna; J. A. Tatbox,

" Hamilton ; D. McMillan, Dundas. S

Best Artificial Leg, John Condell, Brockville, $6.

Dest Artificial Arm, do., do.; $§6. '

Best Brushes, an assortmeént, Alfred Green,
Hamilton, $6.

Best Medel-of a Steam Vessel, Richard Osborne,
Newburg, $6. . . )

‘Best Model of a Sailing Vessel, Andrew Rea,

| ’%Lings‘ton, $6 ; 2nd do., Jamés Heasley, Kingston,

Best Stoneware, an assortment, S, Skinner & Co.,
Hallowel), $10. L _

Best Slates for Roofing, Benjamin Waltoh,

Best Buckskin Mittens, one pair, James H. Peck,
$1}11bury, $2; 2nd do., Grein & Mayer, Kingston,

Best Mocassins, one pair.of plain, Groin & Magef,
Kingston, $2. » "
Best Mocassins, worked with beads or porcupine
quills, one pair, Betsey, Canghnawaga, $3.
' Extra Entriess .
Garden' Tiles for Walk Edges, Bateman Loges,
‘Cobourg, $4; Skiff; Marshall - Bros.; ‘Kingston,
Diploma; Pleasure Boat, M. V. Gerinan, Kingston;
Diploma ; 8 Pairs Sweep Oars and 6 Paddles, do;,
do., Diploma ; Pleasire Skiff, do., do.,'$5 ; 8 Pairs
of -Spoon: Blade Oars, Diploma ; Red Brick, D:
‘Campbell; Charlottenburg, $3; Row Boats, H.
Tomlinson, Portsmouth, Diploma; ‘Collection of
Whisks, ‘J. L. Stranahan, Toronto, $1; 8 Watdh
=, Caughnawags
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.$1 Pin Cushion, . do do 50c. 3 Smokmg Cap,
Hary ,do., $1 ; Runmnd' Man ‘Target, Martin
Seott, ngston, $1 ,

‘.(‘LASS XLVIII — MUSICAL INSTBUMENTS —_ (14§ 9nd do.. Angus and Logan, Montr ea,l, oy

- ‘Entries.) -

Judges—John Carter, Toronto; A. W, Murdock.

ngston .
Best Harmomum, Andlus Brothers, London,

$10

Best Melodeon, R. S. Wﬂhams, Toronto, $6 ; :2nd
do., Andrus Brothers, London, §4.
. Best Piano, square, J. C. Foz, Kmoston, $15.

Extrae

. Military ‘Brass -Drum, R. S Williams, Toronto,
Dlploma.

Rexars.— The judges ha.vmg examined the

several mstruments in the Crystal Palace, .in addi-
tion to the prizes awarded, they wish to speak :
fa.voura.bly of several instruments (Melodeons, :
&c.,) exhibited by D. W. Caldwell, of:
In- deciding the .

Organs,
Kingston, i in-the ‘Foreign Class.
prizes for Melodeons, they hesitated much as to

which of the competitors to award the 1st prize, but |

ﬁndmg the finish of those by Williams somewhat
superior, they agreed.to recommend that the 1st
prize be a.wa.rded lnm. .

CLASS XLIX.—NaTurAL HISTORY-—(IO ‘Entries.)

Judges.—Professor Lawson, Kmorston "Professor
Buckland, Toronto.

-: Best Collection of Native. Inseets, class:ﬁed and
commeon and techmca,lnames attached, B. V. Rogers,
Kingston, $8.

Best. Collection of Minerals of Canada, named and
classified, A. T. Drummond, Kingston, $8.

Best Collection of Native Plants arranged in their
natural families and named, John Macoun, Belleville,
$8 2nd do., Thos..'W. Poole, Norwood, $o 8rd

John Bell, Kingston, $3.

ﬁest Collection of the Woods of Canada, in boards
two feet long, one side polished; also, & portion of
the tree cut in sections showing { the bark, Nathamel
Leonard, Westbrook, $8.

$xtn.

‘Collection of Canadian.Shells, A. T. Drummond,
Kingston, $3..

CLASS L.—P.trmz, PriNTiNg, BOOKDINDING, AND
Tvre—(41 Entries,) :

Judges —dJohn Grewaon, Kmvston Wm. Halley,
Toronto.

Best Bookbinding, (blank- book) assortment of,
Thomas MecAuley, ngstou, $5 2nd do., Brown
Brothers, Toronto, $3.

. Best Bookbinding, letter-press, Brown Brothers,

oronto, $5 ; 2nd do., Dredge & Wnlson, '.l‘oronto

- Beat Letter-press Prmtmg, plam, Donelly &
La.wson, Hn.mxlbon, 6 2nd do., Geor're Brown,
Toronto, $8. . -

Best Letter-press Printing, ornamentu.l George
Btn:wxé. Toronto, $5; 2nd do., W. nghtfoot, King-
ston,

- Leather Bcltmg in

Paper Hanwmvs, Cana.dmn paper,.one dozén rohs,
assorted W. R %mson, ngston, £6 ; 2nd do., do.,

fdo%

Best Papers, (printing, writing: and “wrapping
one ream of each, A. Bux’mn & Cgo Montreal;p$6?

Best Papers, (blotting and coloured) one réam of
each, A, Buntin & Co., Montreal, $6.

Best Pocket Books, Wallets, &c a8 ussortment,
Brown Brothers, Toronto, $6.

'Extra Prizese

A Buntm & Co., Montreal, $1; Bill Cases and
Blotting Cases, Brown Bros., .l‘oronto $1; Card
‘Cases, do., ‘do., $2; Ornamented Posters, George
Brown, Toronto $1 "Plain Cards, do., do., $1;
Ornamented, do., do do. $l General Job Prmtmg,
gg do., $2; Envelopes . B. Martin, Montnea.l

c. .

Remarks.—The judges regret that no very good
specimen of Book Printing, has been: entered for
‘competition, and they think that in fature a special:
gnze should be given for Book and Fine Wood-cut

rinting.

CLASS L1.—SappLE, ENGINE. Hosn,‘ AND :Tnunx
MakErs' WoRK, AND LEATHER—(48:Entries.)

Judges.—T. Morrow, Cobourg; and W. Edwards,
Toronto.

‘Best Harness, set of ‘double carriage, Marshall
Porter, Bowmanvxlle, 2nd prize, $5.
" Best Harness, set of single carriage, do do., 2nd
prize, $4.

Best Harness, set of team, do., do., $5

Best Hames, six pair of wooden Leam, S. Skinner,
Gananogue, §3.

Leathers

Best Belt Leather, 801bs., John Bartle, Chippawa,
$3; 2nd do., S. 8. Wartman, Camden, .$2.

Best Brown Strap and Bridle, one ‘side of each,
John Billing & Co:, Galt, §3 and Dlploma 3 2nd do.,
S. 8. Wartman,: Ca.mden, $2.

Best: Carriage Covers, two: skms, Jolm Bllling &
Co., Galt, $3.

Best Deer Skins, dressed, Jacob De Witt, Mon-

| treal, $2.

Best Harness Leather, two sides, Robt.: ngwood
Tergus, $8 ; 2nd do., John Rilling & Co., Galt, $2.

Best Hog-skms for Saddles, three, John Billing
&:Co., G‘;ﬂt, ‘$4'; 2nd-do., Robert ngwood & Go.,
Fergus

Bi:t :Skirting for Saddles, two sxdes, John Ba.rtle,
Chippawa, $4; "ond do., JohnBilling & Co.; Galt, §3.

Extra Entcles,

One Side Black Bridle Leather, John Blllmg&
Co., Galt, $2; Two Sides Collar Leather, do., do.,

| $25 Two ‘Sides of Hose Leather, do., do., $2; Silver

and Brass Plated Hames, S. Skmner, Gam.noque,
Diploma; Assorted Collection of Hames, do., do.,
$4; Culf Kid for Shoe Work, Jacob De Wltt,
Montreal 25 balf Kid for Gloye Work, do., do,
Diploms ; White ‘Organ Leather, - do., do.

olls, L. J. Campbell & Co,
Montreal, - Diploma ;- Camage -and -Harness - Silver
Plated Mountmgs, Wallace Millichamp, Toronto,
Diploma, '
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" Remarks.—The judges regret that the competi-
tion in this class is so very small. The double and
single sets of - harness exhibited, are not got up in

aufficiently good taste.to warrant the awarding of

first prizes. = The six specimens of harness leather
exhibited, are of very superior quality, and entitled
to the highest commendation. .

CLASS LII. —SmoE axp Boor Maxsgs’ ‘Wozk,
LEATHER, ‘&c.—(64 Entries.)
Boots &e. '

Judges.—J. Bain, Whitby ; S. S. Madden, Napanee;
and W. H. Ball, Scotland.

Best Boots, ladies’, an agsortment, A. Sutherland,
Kingston, $7; 2nd do., W. Allan, Kingston, $4.
Best Boots, gentleman’s sewed, assortment, W.
Allan, Kingston, $7; 2nd do, A. Sutherland,
Kingston, $4. -
Best Boots, pegged, an assortment, A, Sutherland,
Kingston, $5 ; 2nd do., Kirk & Row, Kingston, $8.
"Boot and Shoemakers’ Lasts and Trees, an assort-
ment, M. Selway, Toronto, $8 ; 2nd do., James
Bullock, Lyn, $5. C '
Bost Shoemakers’ Pegs, an assortment, W. A.
Young, Carlisle, $4. o .

’ Leather. :

Best. Calf Skins, John Billing & Co., Galt, $3;
2nd do., R. Lingwood, Fergus, $2. '
. Best Calf Skins, grained, R. Lingwood, Fergus,
$8; 2nd do., Thomas Fowke, Darlington, $2. -

Best Calf Sking, two morocco, % Lingwood,
Fergus, $3; 2nd do., John Bartle, Chippawa, $2.

Best Cordovan, two sking of, Robert Lingwood,
Fergus, $3 ; 2nd do., John Billing & Co., Galt, $2.

Best Dog Skins, two dressed, Thomas Fowke,
Darlington, $8. " ‘

Best Kip Skins, two sides, John Bartle, Chippawa,
$3; 2nd do., Thos. Fowke, Darlington, $2.

Best Kip Skins, grained, Thos. Fowke, Darlington,
$3; 2nd do., John Billing & Co., Galt, $2. .

Best Linings, six skins, R. Lingwood, Fergus,
" gecond prize, §2:

G Szegg Skins, six coloured, Jobn Billing & Co.,

Best Sole Leather, two sides, Robert Lingwood,'

i F;rgus, $3; 2nd do., R. Campbell, Portsmouth,

. Best Upper Leather, two sides, John Bartle,
Chippawa, $8; 2nd do., R. Lingwood, Fergus, $2.
Best Upper Leather, grained, two sides, Thomas
Fowke, Darlington, $3; -2nd do., Robert Lingwood,
Pergus, $2. . .
Extras.
~ Split Leather, John Billing & Co., Galt, $2;
Bellows Leather, do., do., $2;:Card Leather, do.,
do., $2 ; Waxed Grain Leather, Robert Lingwood,
.Fergus, $1; Screw Power Boot Treeing Machine,
W. A. Young, Carlisle, $3; Double Lever Boot
. 'Orimping Machine, do,, do., $6; Stretching and
Rubbing Down.Machine, do., do., $1 50; Lever
Power Boot Treeing Machine, cio., do., $2 ; Balmoral
g(l)noe Tops, machine made, G. . W. Folts, Toronto,

e

CLASS LIIL — Woorien, Fraz, Axp ‘Corron

Goops; AND Furs anxdD WEeARING APPEARL—(175

i ’ Entries.)’ o i

Judges.—G. W. Weaver, Montreal ; 'W. Hamilton,
Toronto ; and H, M. Melville, Hamilton. -

" Best Bags, from flax or hemp, the growth of

Canada, one dozen, Robert Denison, Napanee, $5 ;
2nd do., D. Campbell, Charlottenburg, $4.

Best Blankets, woollen, one pair, Daniel Campbell,
Charlottenburg, $6 ; 2nd do., Mrs. Anne J. Waldron,
Storrington, $4. .

Best Carpet, woollen, -one piece, E. Snider,
Elizabethtown, $8; 2nd do., N. Dollar, North

‘| Fredericksburg, $5.

Best Carpet, woollen stair, one piece, E. Snider,
Elizabethtown, $6; 2nd do., C. A. Henderson,
Brockrille, $4. . ~ : ,

Best Cassimere Cloth, from merino wool, ¢ne
piece, J. N. Piits, Port Dover, $6; 2nd do., Platt
Hinman, Grafton, $4¢. = . ,

Best Cloth, fulled, one piece, B. M. Clark,
Ernestown, $6; 2nd do., R. Williams, Switzerville,

$4. _
- Best Counterpanes, two, Mrs. A. J. Waldron,
Storrington, $5; 2nd do., Miss Catharine Harker,
Kingston, $3. - ] g

Best Check for Horse Collars, one piece, N.
Leonard, Westbrooke, $4 ; 2nd do., C. A. Hender-
son, Brockville, $3. C

Best Drawers, factory made, woollen, one pair,
T. Wilson, Kingston, $4. .

Best Flannel, factory made, one piece, Hiram
Tubbs, Hallowell, $5.

Best Flannel, not factory made, one Wpiece, D.
Campbell, Charlottenburg, $5; 2nd do., W. Tubbs,

Best Fur Cap and Gloves, C. Wright, Kingston,
$4; 2nd do., Groh & Meyer, Kingston, $8.
-Best Fur Sleigh Robes, buffalo, wolf and racoon,

" Picton, $3.

" an assortment, J. A. McDowell, Kingston, $5; 2nd

do., O. Wright, Kingston, $3.

Best Gloves and Mits of any Leather, an assort-
ment, J. Dewitt, Montrea), $4; 2nd do., Groh &
Meyer, Mingston, $8. - R

Best Horse Blankets, two pair, Robert Dennison,
Napanee, $5 ; 2nd do, W. S. Guess, Loughboro, $3.

Best Kersey for Horse Clothing, one piece, N.
Leonard, Westbrook, $5; 2nd do., R. Dennison,
Richmond, $3.

Best Linen Goods, one piece, Daniel Campbell,
Charlottenburg, $5; 2nd do., Daniel Campbell,
Charlottenburg, $3.

Best Overcoat of Canadian Cloth, John Kinnear,
Kgngston,_ $4; 2nd- do., Joseph Brown, Camden,

Best Satinet, black, one piece, R. Williams,

_Switzerville, $6. -

Best Satinet, mixed, one piece, R. Williams,
Switzerville, $5. . .

Best Silk and Felt Hats, Clark Wright, Kingston,
$5; 2nd do., D. Chisachi, Kingston, $3._ - ‘

Best Suit of Clothes, of Canadian cloth, J. Kinnear,
Kingston, $8. , L

Best Tweed, winter, one piece, John Pitts, Port
Dover, $6. -

Best Tweed, summer, one piece, J, N Piits, Port
Dover $6. . T
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~_ Best Woollen Cloths, Tweeds, &c., an assortment, -
J. N. Pitts, Port Dover, $10. -
" Best Woollen Shawls, Stockings, Drawers, Shirts
. gi% Mits, an assortment, E. Snider, Elizabethtown,
__Best Yarn, white and dyed, one pound of each,
Thos. Wilson, Kingston, $2 ;-2nd c?o., E. Jackson,
Kingston, $1. - : '

Best Yarn, fleecy woollen, for knitting, one pound,
Mrs. T. Wilson, Kingston, $2; 2nd do., Mrs, Chas. |
Bellwood, Clark, §1. .

__Best Yarn, cotton, two pounds, D. Campbell,
Oharlottenborg, Glengarry, $2.
; Extra Entries. . :
Carpeting, N. Dollar, Fredericksburg, $3;
Agsftment of Fgrs, Mocassix’:s, &e., Jas. Mc]%owell:
Kingston, $5; do., do., Clark Wright, Kingston,
$5; Linen Drapery, D. Campbell, Charlottenburg,
$5; Assortment of Dressed Furs and Ladies’ Furs,
Groh & Meyer, Kingston, $12 ; Flannels, Mrs. L.
Brown, Camden, $8 ; Ladies’ and Gentlemen’s Furs,
D. Chisachi, Kinﬁston,,ss; Fancy Carriage Robe,
Mrs. T. Wilson, Kingston, $8; Gentleman’s Plaid,
D. Campbell, Glengarry, él 3 Suit of Persian Lamb
Sgn a:3‘ur, J. McDowell, Kingston, highly commen-
d 4, : : :

CLASS LIV.—ForeieN Manuracrores—(20- En-

. tries.)

Judges—J. E. Pell, Montreal ; and W. H. Sheppard,
' Toronto. ) . :

Family Sewing Machine, C. W. Williams & Co.,
Boston, commended. .

Stonepaper for Roofing, manufactured in Prussia,
'W. Wagner, Montreal, Diploma.

Cottage Organ, Jacob’ Esta, Vermont, Harmonic
Organ, do., do., Double Harmonic Melodeon, do.,
do., Single do., do., Harmonic Aeolian, do., do.,
Square Piano, do., do., all exhibited by D. W.
Oaldwell, agent, Kingston, highly commended, Dip-
loma. : '

Illuminated Book-marks, woven in silk, Thomas
Stevens, Coventry, England, commended. .

Cutlery, Button & Milliner, Rochester, Diploma.

Assortment of Flint Glass, E. D. Dethridge,
Pittsburg, commended.” - _

-

q gewi.ng Machine, G. W. Folts, Toronto, commen-
ed. -

One 7-octavo Piano, Stodart & Morris, New York,
exhibited by: B, A. McDonald, agent, Toronto,
Diploma. . o .

Publications of the British & -Foreign Bible
Society, exhibited by E. Stacy, agent, Kingston,
commended. : , : o

Bourd of Brts and-Planufactures

FOR UPPER CANADA, ) .

THE JOURNAL FOR 1864.

At the commencement of the present volume of
this Journal, the Executive Committee of the
Board lowered the "annual subscription to the
uniform rate of 50 cents per annum to members of
Mechanics’ Institutes and the publie at Jarge. This
diminution was made. under the expectation that
subsoribers would severally remit the small sam of -
fifty cents, and thus save the Board the expense
of & collestor. In consequence however of this
reasonable expectation of the Board mot having
been fulfilled they are compelled to raise the annunal
subscription to seventy fivecents, which will enable
them to employ mnot only ‘a eollector but also a
Canvasser, by which means it is hoped the circa-
lation of the journal will be increased to such an
extent as nearly to pay the expense of the publica- ‘
tion. The increased m,ontlily jssue will be raised
to 2000 copies, which will furnish an excellent
means of advertising to business men of all classes,
whether mechanics or otherwise, -

. BRITISH NEW PUBLICATION 8 FOR OCTOBER. -

8 Jackson d: Wal,

Animals: their Food and Instincts, new edit., 16m0...e.vieateisscsacasaseessss 0 1 ‘
Field (Geo.) Chromotography : & Treatise on Colors and Pigments, new edit., 8ve... 0 8 6 Winsor &NV,
Graham (Alex, J. S.) Manual on Earthwork, 18mo . .... ceseenans veeessesesssssss 0 2 6 Lockwood,
Grindon &Leo. H,) Lifo; its Natures, Varieties and Phenomena, 8rd edit., 8vo...... .. 0 6 6 Pitman. -
Horton (Rich.) Table showing the Solidity of Hewn or Eight Sided Timber, cr. 8vo. 0 3 6 Weale,
Humphreys (Hen, N.) Coinage of the Brifish Empire, new edit., roy. 8vo .. etiioee 1 1 0.Griffin.
Johnston (Jas. F, W.) Elements of Agricultural Chemistry and Geology, 8 ed., fo. 8vo 0 6 .8 Blackwoods.
Kirkes (Wm. Senhouse) Handboolk of Physiology, 5th edit. revised, post 8vo ....... 012 6 Waltonn .
Lowdes (W. T.) Bibliographer’s Manual of English Literature, by H. G. Bohsd, pt. 9, . - e
post 8vo ........ e tmeseeencienaranteteitpreer-assaserssroansossnseneres 0.2 6 Bohn. .-
Lynn (Wm. T.) Principles of Natural Philosophy, feap. 8Y0 ... c.ceseaceseccssssses 0 8 8 Van Voorsh
lﬂl?ilooll (David H.) Dictionary of Natural History Terms, post 8vo.... . 012 8 L, Reeve.r
. Main (Rev. Robert) Practical and Spherical Astronomy, 8v0 .. ceecveeees weees 014 .0 Bell & Daldy.
Merrett (H. 8.) Land and Eogineerin ifurvzring, velling, &e., roy, 8ve,..0.es.. 016 O %um
Murray (Andrew) Book of the Royal Horticultiiral Society, 460 +..oevcecesvsecsse 1 11 6 Bradbury.
O'Gorman (Daniel) Intuitive Calculations, 28rd edit, revised, ¢r. 8v0 . vovuvaeriveas . 0 8 6 Lockuwood,
Oil and Colorman (The) and Painter’s Mannal, 1868, BV0. ..cvoeeesssercsescssscse O 8 8 Longmen,
" Richardson (Thos.) and Watt (Hen.) Chemical Technology, 2nd ed., V. 1, p. 3, 8vo.. 1 11 0 Bailliere, :
Thompson (Peter) Oil and Colorman, 8V0 v.eeeeeisrrreneraiceressorscssscsceses 0 8 & Longman,™ -
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British Patents.

 ATBIDGED, SPECIFICATIONS OF BRITISH
DTS PECEET M PATENTS. RIS Lot

o~ 719. -W. SruyngroN.  Improvements in the pro- .
cess and: apparaius used in roasting and ireating '
coffec and other organic substunces. Dated March .
17, 1863. ’

The patentee claims the method of saving aud |
utilizing the.aroma, volatile ¢il, and other products
evolved during the.prooess of roasting coffee, cocoa
chicory, and other organic substances, by combin- ;
ing the oylinder of vessel in which they are roasted .
with one or more receivers or vessels containing

. eold roasted coffee, or uibhed or dried chicory, or |

other suitable substance, either powdered or other- |

wise, and iun a disiccated or dried state, by which
the aroma or volatile oil is absorbed and rendered |
yaluable, e ' - :

732. A. MoRgL. ' Improvemenisin apparatus for |
generating carbonic acid. Dated March 18, 1863. :
.. Carbonic acid ges may easily be. produced by .
" pouriiig an ‘acid on & earbonate, such a8 marble,
ehalk;or bi-carbonateof soda ;  and this very facility
-of production creates variations of pressure in the
zeuerator, which réquires’ continual attention, as
aléo & gas ‘holder for containing the gzas. - This
invention relates to an improved- generator of car-
bonic acid which js self-supplying, and regulates
itself at a constant pressure without any super
vision, and.producing s regular current of gas
without .the aid of a large gas-holder or regu-

lator.
An improved composition for

735. E.Lgver. An im
the coating ‘and preservation of canvas and oiher
materials o make them waterproof and non-inflayt-
mable. Dated March 19, 1863,

‘This congists of & composition or compound of
sbout 5 parts ‘quick lime, 3 parts glue, -3 part,
whitiog, 3 parts gum arabic, 1 part Epsom galts
and 4 parts alum, dissolved in a sufficient quantity
of water to make it of 2 proper consistency for the
purpose required, or the material o be operated
upon.

779, J. H. WarraLL, Certain tmprovements in
the method of producing surfacesin imitation of woods
and in printing therefrom.” Dated March 25, 1863.

This invention s desizned for the 'parpose of
obtaining fa¢-simile impressions or représentations
of woods, by s0 treating the sarfade of the waod ds .
to render the nataral graip thereof available for
transferripg or .imprinting the pattern ypon paper
or other ‘material; the pattern 8o produced being -
applicablé to” imitation graining, paper-liangings,
oil-clothe, figuring and embogsing ledther gid tex-
tile fabrics; aiid ‘Yo ‘bther_ornamental .purposes.
The it provements consist in an improved method °
of obtiinipg euch ‘impressions from -the natural -
sarfaces of wodlls on ‘paper, copper; zing, or stone,
aund in trmsfetng ‘the’ patterns therefrom, and
printing thiem up .f gurface suchi ‘s ‘paint, wood,
stoné, metallicsurfaces, or téxtile fabrics, 80 as to

; vgglteni a

| bably the, best mixture ;

représant U natgral géuin OF Appoarancs of the
wood. S

824, E.T. Mucuss. An:zmprmd composition

'| for rendering cloth, paper, and sumilar articles tians-

and waterproof. (A ‘¢ommunication:) Dated

This composition is composed of one part. by
measure .of. lins¢ed ail,;.one .part: by..measure: of
india-rubber cement,.and six parts by . megsure.of
benzine. * This for “most %urpos'es' constitutes pro-

he. best mixture; but for.a prepa:ation of
tracing cloth and tracing paper of ¢close texture it
may be advisable to'use an additional . proportion
of benzine, to avoid producing a gloss on, the ont-
side, and also to avaid: li;ig_’ﬁl,e' ores of -the paper
too full to retain the ink aad colours which may
be applied. o

Lorrespondence.

| o the. Bfitor of the Journal of the-Board of Arls and

- Manufactures. -

Str,~Tn some two pionths from the date of you®
present number of  the Journal, the, Legislature of

{ our Province .will, in all probability, be. again

called together, and the several measures referred
to in his Excellency’s opening speach of last session,
but not yet proceeded wiih, will no doubt be taken

One of the measnres indicated is.an amended
bill for the Eucouragement of Agriculture, Aris, and
Munyfactures. This bill has been introduced during

| three several meetings of .the Legislatyre, and on
| one occagion. passed three. readings in the Lower

House and two in the Upper, but owing to the very
diverse views held on the propoged amendments,
and from other ¢auses, its advocates have not yet
been able to carry it through, :

‘With your leave, Mr, Editor, 1 beg to suggest
some rgqgessgry proyisi’ons‘:.ip regard to the various
exhibitions, and the organizations under which
they are held. The absence of any recognised
system or unity of purpose in holding these exhi-
bitions must be apparent to any one who has paid
the least attention.to the subjeot. In passing the
act now in force, and making provision for the

-organization and Jiberal subsidation.of township,

oounty, and proviacial agsociatipns, snd the holding
of periodical ehibitions, the Legislature undoubt-
edly intended. thet they should all work as sn
harmonious whole—the township exhibitions being
subsidiary to those of the coputy, and the county
extiibitions subsidiary to the provincial, and all

"held st such.periods 4 would allow of the scheme

beipg carried ous without clashing
the various gocieties, . = "
_ Accordinz o prosent practise game of the coudty
sacieties hold their exhibitions prior to the provin-
oial, and some after; the edunties gnd townships

of -interests of

1 acing in the same’ disregard to ordér—throwing
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 their prizes - opeh to compétxhon for ‘the whole-
Provmce, and constltutmg each éne o miniature
provincial exhibition, instead of confining - the .
privilege of competing to ‘actual residents. of  the
 counity or towiiship in ‘which the respeetxve exhx-
bisions are held.
) What I would puggest i 1s, that all the townslnp
societies should hold ‘their fall shows during the
sécond week of “Septémber, that the county societies :
should hold their exhibiitiohs during the thn'd woek '
‘of ‘September, and that the provineial exhibition .
should be held during the foarth. or last week of -
September, or the fivst week in October; and that’
these dates ov periods should bo ‘fixed by the
Le'rlslature and form'a part of the Adt—a depar- |
ture from which Dy ‘any society ‘should incur ‘a '

forfeituve of their legislative grant for thiat year. 1

would also make it o ‘provision of the Act, that’
each of the township-and county secieties should |
restrict the right of competihg for its'prizes to-the
adtual residents or occapiers of land within their |
réspective sdeietied’ litnits, so that their exhibitions
should coustitute fair exposicions of the agricaltural
and manufacturing products and- Skl“ of each
- township and county in ‘which they aré held.
-Agrowing desire 18 Deinz muanifestéd by local
societies for uniting to hold Grand Union lf}chz-
bitioiss, thiowing their prizes open to competition |
to the wHOLE PROVINCE, and creating a rivalry |
between themselves axd thie Provincial Association, !
This should be 'prev‘ented by public ‘énactiént. -
Tlie public moiigy is not given for ‘such a purpose, |
The township societies holding their exhibitions |
first, should select their best specimens ‘in every
department to Pepresont their townships at the
couhty shiows; the ¢ounties ehonld afterwards bold |
their shows, selectmg the best specimens for prlzes,
and ébdéavouring to secure tlieir exhibition at the !
succeéding provincisl show. Better that no coanty |
or township shows be held, thin that they take
place after the provincial éxhibition with their:

prizes thrown open to ail-on the samie conditions as..

provincial exhibition prizes. If we are to have
loeal shows, let the townships be feeders to-ihe
counties, and the counties to the provincial ; and so
a8 to limit the number of shows—which are now
altogether too numeious for the good of eithier the
agriculturist o manufsétarer—Ilet the Rxdmg aind
city electoral division sooietiés be doné away with,
and but oue society be constituted in each county—
the public grants of money to such sdcieties to be
i proportion to the namlier of townships atd the
populition éach éontain incorporated tiortioul-
taral societies in cmes and towns partlolpatmg in
such public grants and standing in°the same rela-
tion as townships to the county societies.

The’ vunbhs asaoéxut?ons hei'e propobed tobe dealt
‘with, ‘bave, by their- exhibltxone, been the méans of
eﬁ'ectmo vast 1mprovenrients in almobt’ ev’ery depart-

ment of our provincial industry, and €00 ‘titch
‘credit ‘cannot be ngen them for 'it, 'biit ‘there is
‘renson to fedr that, owing 0 1ot Jéslo’usies, ‘and
the sanct.lon of ‘the preient 1a.w, ‘petty . exhxbmons
‘are’ becommg qmte too numerous,-and an iimménse
‘amount of money ‘is' tsqnandered with but little
igood Tesilt, compdred with ‘'whdt mxght ‘be the cnse
‘urider a bettér aud more aniforimn system of mianage-

[ ‘ment.

I understand, Mr.: detor, chat sll the membbrs
of the Lemsluture are consudered redders of yonr

‘more able oorrespondent than myself wm make it
the medium for bringinig this very. important sub-

'Ject undér their notnce, ond thiat of “the honorable

Ministér ‘of Abnculture, 80 ‘that. tbey may hn.ve

time to give it due considération ere they legxslate

upon ‘the bill during’the-next session of parliament,
Yours, very respootfully,

Toronto, Dec 1863 o W,

Selectiy 31&:[:5

TIIE BEARINGS OF SIIAFTS. .
So little ‘nitention i given to this subject by

ipersong who ‘onght to know better, and so much
indifferande is mavifested to ,t‘be results of néglect,
‘that we Have felt it lmpdrtnnt to 6all attention to
1 the suhject and by pointing out ‘the ‘tausés of dis-
aster, bring the matter to the ‘diréct attention of all
interested, steam engzines have been dis-
abled, ahd the safety of thie passengers and ca\-go im-
perﬂled when_on ship-board y ma.ttontlon to the
condition of the bearings. We have ourselves’
seen o large béam engine slowed and finally
J}ped ‘entirely from the éan hllu ed to 3 so hot
the beam éentre (thé ‘injuréd) become,
thot tlie utmost efforts ‘of powerfdl menand a large
sledge weighing some twenty poubds erb,qnava;L-
mg to slack off the nuts which leld the ‘“‘bipder”
down ; s for uniscrewing the nuts in the leémm ‘
way—wnth a wrench—that was oug of the question ;
a thrée-fold block and luff tackld Wonl hardly
have started théom. In the case ‘alluded to, the

diameter of the centre was perba 414 |hoh9§, by
about 20 inches in length, ard alt.hongb fot thirty
minutes previous to the -disaster everything twasd
workinig propeily, so fapidly did.the bearing heat
up that, if undttendedito longer, it wonld probably
have srht the pillow blosk, thére belng no other
possible outlet for . thu sxpabsion. 'Wé buve cited
this ¢asé as oné showing the imipeitines of close
burveillaiice to the detail in question, for Kot only
is valdable time lost but the machiies {kemsolves
nre grently injared; ombiiwes involviag cosily
vopairs; Yo tiriing ap ‘shafts -and beariiigs we
have observed a ré rehiétisible prdotice in some
shops ahd that is_the use of the ifile. No good
turnér would employ siich & tool to finish work
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tliat ought to be done by the cutter, The tendency
of filing is to produce irregularity, and when the

work is Heavy and the speed'slow, ‘the use of the
file is' the height: of abisurdity ‘and- Gught not to.:

be permiited by any foreman., . .. . L

. The beautiful glaze produced by a sharp turning
tool is as nearly-akin:to the working surface made
on shafts by long running as any new journal can
be, and consequently a well turned bearing is much

less likely-to heat and causée trouble. than a filed |
‘When: new shafts heat.at the outset, a little -

one,
time and patience will in general suffice to bring
them down to theéir work, and in. all cases it has
" been found the bést practice in thig country, to
bore the brasses from a sixteenth to an eighth of
an inch larger, according- to the "diameter of the
shaft, so that the jonrnals may bottom fairly and
not touch the sides at all. ”,Wien' shafts are.* side
bound’”" they will invariably heat, bécause in

addition. to the peculiar rolling friotion of the work :
there is added the- weight of ‘the metal,  which in -
" shafts of 15 and 20.tuns is an important item Of
course weight is present in-any case, but in & well
fitted bearing it is dead, and not wedging weight
80 to speak, such' as’ exists in brasses which fit
tightly to the sides of shafts. . In our best machine .

shops files are_virtually discarded in fitting lar,
brasses to bearings; as in addition to their awk-
wardness, there is the expense of them to be con-
sidered ; besides this the.peculiar barsh surface
they leave ‘is mot favourable to a cool bearing.
The scraper is substituted with good results, bot

of time and execution, as when well done the’

scraped brass is perfeotly mirrorlike, and is re-
duced to a working surface in a short time. Shafts
may bewell turned and properly fittéd to their places
and yet heat beyond all control ;- this evil can some-
times be remedied by applying medicine to the shaft
with the oil, in.‘t.he’.s'ga'po of black lead sulphur,
and in cases of great immergency, common quick-
silyer ; this last substance is most excellent for
“curing journals that have been cut of the peculiar
rough surface they acquire, as it produces a kind
of greasy gloss that for a short time covers up the
‘neglect or misfortune of the engineer. Where all
other measures fail the brags itself must be taken
out and its composition changed ; either it is too
"hard or too soft for the journal. We have known
of a ohronic hot bearing| being cured in this way,
after a great deal of time and ﬁbout had been ex-

pended. in keeping it'in running order; even to-
the extent of playing upon it with sn inch hose

_throughout the trip. In the navy all the journal
boxes on the new gunboats .gre hollow aund fitted

with pipes through which. a stream of water passes.
continually. Some- merchant ships are also thus’

fitted.

"It is a curious factin connection with bearings.

_that. they. will occasionally. defy all the efforts of
experionce and science to reduce them to obedience
after they once heat thoroughly. It is possible

_that this effect may be traced to & went of propor-
tion between the size and the, Jabour on the shaft ;

. but of two.bearings both precisely similar. (in fact.
. one .

. on‘the, same: shaft, we: have found that
. which had the most duty .to perform behaved. the
bést. -: This.is of course.an unusual case, and is
.. morely oited asan example of the previous remarks.
When shafts set-in brass boxes. heat, they- merely

.Stop up the oil holes, and i

cut the shaft or the box, but when Babbitt metal
is used, heating causes mischief- that.can only: be
repaired by overhauling. ~ Oné’ peouliar effect of

white metal is to reduce iron jouriisls much more
rapidg- than "brass’; where. brass hoxes are lined

with Babbitt metal, as is often the case, the iron
Jjournal will be found very much worn down where
the white metal comes in contact with ‘it, whila

-the brass shell of the box is ‘but slightly ‘thinner

than it was originally. - *-This i8 owing to the

uliar toughness of the white metal; where
Journals are run in this substance -and well lubri- -
cated, they acquire & perfect surface in a shord
time that ‘very much’ lessens the’ friction of ‘an
engine or other machine. "'We' have seen large
engines ‘ turned over the centre” wheu the steam
gage did not show a pound of steam; this is not.
wholly owinia.s many suppose, to extreme delicacy
of workmanship and tightness of theworking parts,
but to the vacuum pro%iucedvin the eylinder by the
almost infinitessimal portion of vapour admitted to
it; and although the steam guage may not indicate
any tention whatever, there 18 a certaiii amount in
the boiler whiclt is transmitted to the cylinder, or
else the machinery ¢ould not be moved. - This is a
little digression from the subjeot of bearings, bub
is in a measure connected with it; for while *we
stated a few lines back that free movement was
not entirely dependent on easy bearings, we musé
admit that a stiffly connected engine will not turn -
the centres readily ; where the resistance amounts
to more than the vacuum is able to overcome, -of
course the engine must stand still.

A great many engineers seem to.think that
slacking off a hot bearing will cool it, independ-
ently o% other considerations ;-this is not always
the case, Too much friction is of course a source
of derangement, but excessive freedom is also a
fraitful cause of hot bearings; this may be ao
counted for by the theory that the oil is pounded
out by the journal in jumping up and down,
and it thus comes in contract with the naked metal ;
the faot remains true whatever be.the reason
asgigned. Good lubricants, care and cleanliness,
will generally resultin handsome bearings ; no one
will question that & large amount of power is ab-
sorbed by a rough bearing, or one half oiled.

g the collars have much
play back forth, arrange leather shields to cover
the space ; keep dirt out and oil in, and much
better results will be obtained than where careless-
ness is practiced and: filth allowed tb accumulate.

MANUFACTURE OF PARAFFINE IN -
;-7 . SCOTLAND.

The London Fronmonger contains a communion-
tion. (which we condense) on the manufacture of
paraffine, at Bathgate, Scotland, the most extensive
of the kind in the world. The-works were estab-
lished by James Young, the patentee of the process
for manufactaring oil t%r commercial purposes from
coal, and to whose success we are.indebted for the
introduction of coal oil, and petroleum—the latter
being purified for use by the coal oil pracess.
Bathgate is situated on' the field of the celebratéd
Boghead coal—a rich canuel—and was commence
about twelve ydars ago, upon'a very small scale; -
but since then it has deyeloped with an immense

t
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obarcoal establishment, the works covering an area
of twenty-five acres of ground, and giving employ-
ment to 600 men. . The.coal used is first broken into
small pieces by a machine-like an: anthracite coal
crasher, and is.then resdy for the retorts.” ~These
- are arranged vertically in sets of four, each being
eleven feet in height, and the coal is raised to a.
- platform near their top. Their upper ends, which
project above the platform, are each closed by a
_conical hopper ; the-opening of the hopper into the
retort is closed by a spherical valve, which is sus<
“pended in the retort and pulled up agsinst the
opening by a chain worked by a counterpoise. This
simple contrivance is rendered sufficiently air-tight

by a handful of sand being thrown into the hopper.

‘hen it is wished to re-charge the retort, the
workman fills the hopper with the broken coal,
and then depressing the. iron chain, lowers .the
spherical valve, when the contents of the hopper
“fall into the retort, the opening being immediately

-closed again and luted by a fresh handful of sand.

From the construction of the retort, the coal is
gradually heated as it descends to that part of it
which passes through the furnace.

The bottomsof the uprightretorts pass completely
through the furnaces, and are closed below by dip-
ping into shallow pools of water, that form air-tight
joints, The advantage of this arrangement is
ovident ; the spent coal from which the oil has been
.driven off, as it passes through the hot part of the
‘retort gradually descends into. the water, and is
from time to time raked away below, the coal from
.above descending as it isrémoved.. Thus the action
of these retorts is continuous, and the distillation
goes on uninterruptedly both night and day. The
waste refuse or epent coal from the retorts consists
of about one-half carbon, the remainder bein

"mineral matter. As it is not well adapted for fue
nor utilized in any way, it accumnlates in enormouns

‘mounds that cover several acres near the works.

The vapours which are produced in the retorts are
all conducted by iron tubes to the main condensers.
These, like the ordinary condensers in coal-gas
works consist of a series of iron syphon pipes freely
"exposed to the air. In passing through these pipes
.the vapours condense into liquid, a very inconsider-
"able portion escaping into a gas holder as incon-
densible gas. . L
In gas-works, a high temperature resolves the
coal into incondensible gas and coal tar, the latter
beinia liquid heavier than water. Io the Paraffine
Works a comparatively low temperature, gradually
applied, furnishes an inflammable oil lighter than
water, with so small a portion of incondensible gas
that practically it is of little consideration.
_The crude oil produced in the numerous stacks
" of furnaces by the distillation of the Boghead coal
is conveyed by means of iron pipes to a general
-reservoir: this is & brick tank sunk in the grouad,
and capable of containing 40,000 gallons, This
-erude oil is & mixture of various substances, some
of which are very volatile, and give off inflammable
vapors even at the ordinary temperature of the
atmosphere. This tank is perfectly gas-tight, and
‘ig thus guarded against fire, while the refined oil
.is kept in circular iron tanks, each dapable of
holding 100,000 gallons, and sometimes one million
of %allons are kept on the premiges. =
- The orude oil as first obtained from the coal isa
dark-coloured thick liquid, containing all the pro-

Teft in the form of & 'shining black eoke.’

_proportions into circular’ tanks,

ducts of ita distillation, ** The et process, of
E“!{'iﬁ_qm;ion it nndergoes “ig. simple distillation,
This is performed in c¢ylindrical iron stills,of
enormous size’; in these. it is distilled to dryness,
the superabundant carbon that it contains being
3k coke,. " As it i8
necessary to clear out this coke after’each ‘distilla~
tion, the retorts are madé to open’ at the'ends, so

‘88 to admit of its removal. This coke is employed
‘as fuel.

-----

The vapor arising from these stills is
cooled by being ¢onducted along irén‘piges passin,
through large- .open’ tanks sunk in the fo'uildg'.
These tanks have a very small stream of water
flowing through them, o e
‘When tbe first purification by simple distillation
bas been effected, the oil is further purified by béing
acted on by strong oil of vitriol, -or sulphuric acid.
The Bathgate Works include a complete apparatus
for its manufacture : there are furnaces in which
large quantities of sulphur are burned: vast leaden

‘ohamibers, in which the fumes, mixed with those

arising from aquafortis,are condenaed into the liquid
acid; and huge glass evaporating pans bedded in
sand, in which the produce is concentrated by heat
ontil it atlains the required specific gravity of
1.848. 1In_ order to insure an adequate mixture of
the paraffine oil and the sulphuric acid required to
purify it, both are allowed to flow in the reguisite
Each of these
contains' a revolving stirrer, which throws the
whole into great commotion, and  causés” the inti-
mate mixture of the two liquids, spite of tbeir
different specific gravities, the acid -being double
the weight of the oill. Thisadmixtureis continued
for about four hours, when the combined flaids
assumea beautiful opaque green appearance.” On be-
ing allowed to rest, the impurities which'are charred
and separated by the action of the ‘oil of vitriol,
subside to the bottom in the form of a dense, black,
heavy acid tar. As this ie not turned to any prac-
tical use, it is requisite to'get rid of itin some way,
ag it cannot be allowed to pollute the neighboring
streams, and its accumulation would be very
inconvenient; it i3 necessary, therefors, to Loil
it to dryness, when the solid residue is used
a8 fuel. In order to separate the remaining im-
purities and that portion of the sulphuric acid
which is left in the paraffine oil, it is next subjected
to the action of astrong solution of caustio soda,
This chemical re-agent is also Ptepa.;fed at theworks,
a regular soda factory being in constant operation,
This s0da is rendered caustic by gquicklime: and
after having been used to purify the oil, is again
worked up and re-used over and over again, -~
As thus purified, the oil contains' four distinet
commercial groducts, which réquire to be separated
from each other in order that each should be made
‘available for useful and’ economical purposes. - To
effect this separation,’ the oil is_again distilled.
The first elevation of temperature drivés over the

‘lighter and more volatile portions ; these are col-

lected separdtely, and when purified bya subsequent

- distillation, yield on condensation the fluid known

as naptha, 'This naphtha differs esséntially from
that obtained from 'coal tar-; .tha paraffine ‘naptha
heving a specifié gravity of ‘750, whereas that pro-
“oured from coal’ tor has & specific gravity of *':‘350
"The paraffine naphtha is of great value as a substi-
tute for turpentine.” It is also largely uséd to those

naptha lamps in which the fluid descends down a
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long pipe from an.elevated. reservoir, and. being
converted-into vapot by passing through the heated:
burner, jets. out. into; & star-like flame, ' These,
lamps, ’ from not requiring a glass, nor. being ex-.
tinguished by a powerfal carrent of air; are much.
employed ' by costerimongers, and ‘workmen. in.
_roilway tannels. L

“From its gr

From, at volatility. the naphtha does not:
require for. its'evaporation. the heat of an opeg fire;
it is_therefore finally distilled in a separate house.
devoted "to ' the -purpose, the heat beiug farnished:
by the steam: from._a boiler situated outside the;
‘building. " 'Ou’the perféct separation of the lighter,
aad more volatilé naphtha depends.the safety.of the.
burning. oil.. T o

“The burning or paraffine oil, which- is the next
product in poins of volatility, comes over at a con-
siderably higher temperature .than the naphtha.
The third product’ in, point, of volatility is .the,
heavy oil ‘used” for. luhricating, 'As originally,

. obtained, the lubricating oil contains_dissolyed in
it a very considerable propartion of solid paraffine,.
In ordeér to cause the cystallization of this paraf-
fine from the heavy oils, a low temperature is
requisite,  As thisoccure naturally onlyin winter,.
during the greater part of the year an_artificial:
refrigerating” “apparatus . became  indispensable.,
Formerly a miachine acting by means of either was,
employed ; but that has been: entirely superseded:
by a 'most beawtiful refrigerating ' instrament:
invented by Mr, Kirk, the resident engineer of the.
works, By this contrivance the necessity of em-.
ploying _expensive - volatile 'liquids is entirely.
obviated, their place being supplied by atmospheric
air, It is. difficult to say which is most to be.
admired—the theoretical perfection or the practical
efficacy of this instrument. Dy the action of a.
piston 'wprk_in%_ in.an ordinary cylinder, a quantity.
of air is ‘suddenly and’ forcibly compressed in a.
separate vessel. ' By this compression, the latent’
heat of the air-is .forced out, and its temperature.
instantaneously becomes very highly. raised, The
heat of. the air, however, is rapidly abstracted by.
contact with the sides of the cavity, which are kept:
cold by a stresn’ of water, The compressed air s0
cooled, is then passed to the other extremity of the.
containiag . vessel, and permitted to. expaud., In,
doing this it takes in an equal amount of heat to.
that -which it had' lost by condensation; and it
abstracts this amount from the surrounding objécts, ,
cooling with greéat rapidity. a stream of brine which .
flows through channels in the vessel. .This stream,
of brine, which is much colder than freezing water, .
is eniployed to lower the temperature of the heavy
oils, down to that point at which the paraffine:
crystallizes. out.. This refrigerating engine. pro-.
duces a cooling effect eqnivalent to two tuns of ice
every twenty-four hours. witl s very small expen-.
diture of fuel’ ‘I'ie heavy oils containing the frozen
paraffine are next put into bags when the oil drains
away, leaving the solid paraffige. . It is difficult to
imagine any miore beautiful substance than paraf--
fine: in its liquid state’ it'runs like walter, looking.
brighter und niore transparent than the neighboring
trout-streams. " In.4 sohd form it is the mosteélegant,
of all thie substances used for making jcui:_(ﬁé‘s,;
whilst in'its illumindtibg power it surpasses ‘even’
spermaceti itself-—eighteen pounds and s half- of:
parafline caudles giving the sime ‘dmount of light:
a8 twenty-three pounds of sperm, tiwenty-six of was,

e

. tweniy:nine.of com posite; and thirty-six of ordinary
tallow, A small piece,of parafiine added to.starch
will be. found to give. a, gloss, and .brilliancy of
surface fo.the starched linnen that can;ba attained
by no other.addition.. From the greater resistance
of. casks. than, of metallic. vessels .to. accidental
violence, in ; transit, the, former. are;.ohviously the
best.means of insuring its. safe conveyance ;. but

.the difusive power of the oil is: so, great- that it
readily penetrates through: the joiningsof the staves.
This incounveunience has.been.metin a.very ingenions
manner.; each, cask. receives . a. coating of glue
internally; this. renders it quite impervious to the
oil, 80 . that.the. casks when., in .the possession.of
the retailer. may be stored. without: the loss. and
annpyance. of leakage, The -cooperage atiached
to the.works.is. a.large.and.extengive organization :
not only.ere the casks made and glued, but there is

-a disiinct department. where, those .returned to.the
works ave cleaned and re-glued ; .and there iseven

_a macline for the purpose of serubbing the exterior
of-each, go that on its re-issue, it. goes forth in.a
clean. form. that is not objectionable in avy.ware-
house in which it may. be.located. — Scientific
Americea. : :

ALUMINUM BRONZE. .

The important part. which. the new metal alum-
inium, appears destined to play.in the arts, chiefly
as au alloy, forming with .copper aluminum bronze,
“which, considered both in respect.of its.character-
istics and .its market value, will.be esteemed. by
manufactarers as virtnally a new. metal..

When the French-chemist; M. Deville, published,
in 1854, an_ account.of his.experiments. upon- the
preparation aud properties: of alumivium, great
hopes.were entertained that it might be produced
at.a sufficiently low price to admit:of its:receivin
many practical applications, to which it seem
suitable.on account of its remarkable qualities, A
metal being but little more than one-third. of the
specific weight of copper, and considerably less
than half: that of the. lightest of:the commercial
metals, zine ;. unacted on by oxvgen or sulphur,
and but little affected by most ncids ; possessing
-at the-same time tenacity, combined with ductility
and baving a moderately high melting point-might
well be supposed @ priori to be susceptible of many
interesting and important uses, . Up to the present
time, however, these expeotations concerning alum-
inium bave not been realized.: Although it is now
produced on. a considerablescale, tbe price remains
too high* to permit of its being put to many uses to
which it might be applied if it were a.cheap metal ;
and its. peculiarly. dull colour is an impediment to
‘its. employment where beauty and. brilliancy . of
-appearance are desirable.. Independently, however
,of its usefulness per se, there seems.to .be a wide
.field open for the -application.of alaminum in the
_form of alloys with the more ordinary -metals,. the
properties of which are changed in & remarkable
_manner by its.presence,..even :in: small quantities.
On the other hand very small quantities of the com-
mon. metals destroy. the ductility and- malleability
.of aluminiam itself-—in..some :cases altering its -
colour, and, in. others,: rendering iv as: brittle as

* Th
about

t price in Lond

o p fs.denrer {han that of silver, being
8. per ounce. .



; mixed however; with's, cortaln’” proportion,
of ‘copper, at’ alloy is producéd” which possdises’
the properties of 4 valuablé 'mathl, cip

‘applicitions

bt for which' “to"fiud sn
mwetal” or’ 1y siitabl

notal’ or metallic alloy equally suitsb)
mhixture of aluminium and opper is the allo
sluminum bronzs,  Thé'alloy seeims” to have béeil

first' made &~ fow years ‘ago by Dr. Percy. Many
of our readerd will reineiber the épecimens which’
were” placed in the Intérbational’ Exhibition by
Messrs. Bell, of Newcastle i and & later exhibition"
of ‘artlcles - manufactarad from 'this ‘substance’ by
Messrs. Mappin, of Regent Street, niust have”
familiarised ‘most persons with® its fine ~general
sppedrance. Beéuuly of external-appéardnce, how-:
ever; is bat "ohe:qué.lit:y?'of &) ‘m‘étﬁ.‘l’, and’ althiobgh®
ai all-importapt one, In certain reéspects, it is-one’
without which,‘as iu'" th’ instaiice of iron, thé’
netal 'may possesd’the most valuakle and interest:’
iog properties’. Withot’ heauty of' surface, it'is’
tive that its applications miist* be' limited ‘to’ the’
useful s but’in "England,” where the employmeit’
of ‘metallic-sabistances‘is ‘so variedatid 8o extensive
mere beatty is a Secondary considération. - In the’
cagé of alumintin “brouze however, beauty of ex-
terior and more ‘sterling quaslities’ are united In’

colour, this ‘alloy" resémbles gold so closély, ‘that"

it would be difficult by’ méte finspéction to ‘distia-
guish one from the  other;' but  its: méchanical
quantities excel those of gold. - It is composed of
copper and about 10 per cent: of aluminium melted
together, and remelted once'or twice. It is stated
that the- most- essential condition to sucéess in pro-
dacing the alloy is:purity in the copper employed;
the hest copper for the purpose, although its price

prevents it from being much used; being that depo-’

sited by galvanic action ; ithenext best is from Lake
Superior, - which- is very .pure, ‘and yields with
aluminiom,; a very:good alloy: The re-melting of
the'alloy is'a matter of great importance. The
first melting appears to produce intimate mechani-
cal mixture, rather than chemical combination of

the pietals ; as in the proportion of 10 of alumioum-

and 90. of copper, an alloy of a very britile characs

ter is produced by the first melting ; but renewed-

opportunity. . of -uniting into’ a definite  chemical
compound being afforded by repeated melting
a more uniform ‘combination seems tv ‘take place,

- and .a metal is produced free from brittleness, and’
having about the same degree of bardness as ‘iron.
The-alloy containing rather less than 10 per cent.-

of aluminium, is said to possess the most uniform
composition and the best degree of hardnéss ; -bus
it ie not always in easy thing to produce this' de-

sirable upiformity of- texture; as’ patches of -

extreme hardness:sometimes occur, which resist the

tools and are altogether' unamenable to the action

of the rollers, The‘alloy produced by this combin-
ation of  ¢opper and-aluminum is- very tenadious,
malleable, rigid; light in" weight, and' possessea a
fine golden eolour. - Its qualities being so various,

we have to view-it in two different characters, viz., -

a8 suitable - to ‘the : manufactare of ornamental

articles; to which.it is-adapted-from'the closeness

of jts resemblanceto. gold'; and as capable of being

applied, on account of its viluable mechanical pro-

perties, to useful’ Eurp’oses, ‘to many of whichit

:Sfms to be better fitted than: sny other metal or
oy. .

is' - bein

-reference to these’ questions? " I

‘with' 'respect to external influences, m
‘silver 'than & clieap alloy. .In scul

ity to.
bej'cg‘msid‘e'rddxate‘ sondition of si
capability of receivig impressiona from die
eing  worked and. ohased, afid, lastly, insus-
cdg.tabﬂity. to the “aetion of oxygen ‘and’ salphur,
What is the situation of aluminui’ bronze withi:

plication.

i

23

to ornémental purposes this all doubtedly,.

a8 vhlﬁ.ablé:_addﬁiog to” B tliq"“fﬁﬁi‘a’yt:_

-inasmuch as it affords bim eana of imitating,

almost, exactly the efféct’ o] in a material very

-gtperior’ fofth‘e'brdix‘mrr‘ gqlﬁ'sﬁbstith Yo~
o

eous in texture and o

ur, and o

'e”. ;
red and.

-chasod work, it presents a similar deptl and rich-*
vess of effect with gold, and in poli sur 1088,
“it is“almost’equally brilliant ; whilé'in’ cisés where,

it was thought that the colour of ‘the alloy does not,
afford’a, 'SQp%éi'entjy _cloge approach to’ the tint of
pure yellow gold, :it will probably, a8 'a gilding
nietal, présent thé best possible foundation for a
coating of flegold.” .

In many respects therefore, the new alloy may
be reasonably expected to play an important part, -
in relation to orpamental work. It remains to’
examine ‘its” qualities with regard to important
mechanical applications; and it-is’ here that - the
valuable qualities of the ‘alloy -comé out”in’ the'
stiongest manoer, In respect to this part.of the
sulject, the properties of the metal to be considered’

“are its tenecity, malleability, power of resisting’

compression, rigidity, foanding qualities, behaviour’
under the'action of tools, and specifis weight. With'-

"regard to most of these points, thé alaminum alloy’

compares” with great advantage with all other
metals and alloys. In experiments made in the
Royal Gun Faclory at Woolwich, by Mr. Anderson
upon the tensile strength of this metal, he found

-it to exceed that of the bést gun metal in the ratio

of 2 tol; the sluminum bronzé sustaining a strain
of 73,185 lbs. to the square inch, the:gwn metal
not more than 35,040 ‘1bs. ;  whilst the tepsile
strengih of the best cast stéel is-about’ 72,000 lbs.
So with regard to the power of resisting compression
it was found that a specimen of' the alloy -bore &
croshing force of 132,000 1bs; per square inchy
whilst there were no indications of ‘compression
until 20,334 1bs. P_e‘r inch had been applied ;. the
strength of the-alloy undér compression exceeding
that of the beat: cast iron, which, may' be taken:
at less thar 120,000 1bs. - The- superiority of the'
‘metal ‘extends likewise to the guestion of trans:
verse- stvength or vigidily, wherein it surpassea:
gan metal in the ratio of 3:to 1, and brass in’ the'
ratio of 44to 1. A9 a founding metal, it can bs:

‘employsd without dificulty, and it produces cast~

ings of any size, of the best character ;' whilst under -
‘the file} and ia ‘the Iathe, it can be worked almost:
a3 edsy and freely as gun metal, . - Although it can
be  rolled into sheets, it is said that it does not.

‘solder very readily nor strongly, -and this might

perhaps prove some impediment:to its use in pro.. -

‘ducing certain forms of work.. But:in évery other

‘respect, ordinary ‘mechanical manipulation can‘be’

jaij):Iied with the greatest success.” - . - - -
here is an importiut. quality of the alloy not’

yet mentioned, that is its Jow specific gravity., The
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weight of the bronze, containing 10 per cent of
aluminum, 7:68 & weight which corresponds very.
néarly with that of wrought iron ; so that, taking
into. donsideration the superior atrength of the
material, and the consequent smallness of parts
necedsary in an apparatus constructed from it, we
perceive’ that, from the lowness of the specific
vity, the work would be extraordinarily light.
ltogethier, in & mechanical sense, this alloy seems
to, sompare miost closely with steel; and it is the
opinion of competent persons, that in certain kinds

of dpparatus and instruments, the oxydizable steel.

. nigy be' well substituted by the comparatively un-
oxidizable aluminum alloy. It is probably in the
- ¢omstruction of highi-class philosophical apparatus,
therefore, that the great value of this alloy will be
“found. In such work, combined strength and
lightness are recg:isite,‘ "and these qualities are
unitéd inthe highest degree in alaminum bronze.
It.can be engraved with great sharpness and regu-
larity, and the engraved lines are said: to be re-
markably distinct, Writing on this subject, Liout.-
Col. Strange observes, that experiments; and the
concurrent testimony of those who have given it a
fair trial, prove that ten per cent. aluminum
bronze is superior, not in one or soms, but in every
réspect, to any metal hitherto used for the construc-
- tiofi of philosophical apparatus. :
g ,ﬂ'he present price, about 6s. 6d. per Ib., of the
alloy, is no doubt an obstacle to its extended use.
Iii cases where elaborate workmanship is required
the price will,” however, bear but a small propor-
tion to the value of the work ; and the important
question, under such circumstances, is not the diff-
erence of a few shillings in the value of the raw
material, but the existence of qualities in that
material which will ensure the greatest possible
effectiveness in the manufactared article.—~Newfon's
London Journal, N '

INDUSTRIAL DISEASES.

- Arsenical Greens. e

/- 'We learn. from the report of Mr, Simons, the
Medical Officer of the Privy -Council. that. work-
people who have much to do with arsenical green
aveliable to suffer from its influence in two different
ways—first almost universally they suffer, and in
many cases.very grievously, from peculiar skin
affections, which the irritating arsenical dust of the
occupation .engenders; secondly, in many cases,
the arsenic gets- absorbed into the body, aud pro-
duces; with more or less severity, the ordinary
sigps-of chronic arsenical poisoning. These results
do not fall with equal severity on all branches of
the industry, nor on all industrial establishments ;
but both - in different branches of occupation, and
also in different establishments, proportion them-
selves.to the -intensity of the arsenical influence.
It accordingly : deserves partioular notice that the
occupations which have to do with arsenical green
are pursued eutirely without restriction.by law.
Angd thé evidence now submitted with regard to
occupations corroborates very importantly the
general conclusion which an accumulation of othex
_evidence led me to suggest in my last annual report,

that:in all industrial establishments which directly-

or.indirectly endanger health;: ought to be subject
to official superintendence and regulation. - .~ -

- - Safferings from arsenical green arise much more
: during the application,. than during the manufac-
“ ture and packing, of the pigment.. Indeed the man-
‘ufacture, in the open air, does not seem’to produce
extreme ill-consequences. . The arsenical dust, like
‘all other dusts irritates the mucous membrane of
the nose and eyes; presently it begins to affect the-
skin (especially at the arm-pits, and at the scrotam)”
producing itching, blotches, rawness, and perhaps
boils ; and these inconvenienges, it seems, .com-
‘monly, make the workman discontinue work before
he has absorbed such a quautity of arsenic as would
affect his internal organs and develop signs of true
arsenical poisoning. .- ‘ e
- The industrial applications of the pigment are-
principally two:—first in the colouring of various
papers, etther of the sorts used for ornamental
wrapping and lining, or. of the sorts used for hang-.
ing in rooms; secondly, in the colouring of artificial
leaves, fruits, and flowers. The pigment is -also
used; though less considerably, by chromolithogra-
Ehers aud toy mskers. It is likewise used by
ouse painters. Isis used as a colour for tarlatanes,
And most culpably, though only to a small extent.
-it is used by the makers of cake ornaments and.
coloured confectionary. So far as concerns the
health of persons employed, only the first two occu-
pations require particular nofice; but, in them,
there is a considerable suffering. .
Thus, for instance, in visiting one of the larger:
establishments where artificial leaves are made, an
establishment employing about one hundred young
women, Dr. Guy found mora or Jess suffering was
almost universal among the work-people. ~ The
skin affection, which hardly any of them escaped,.
and which sometimes would begin after even g0
litele as one day’s working, occurred in different:
degrees : sometimes as mere erythema, sometimes -
as an eruption of clustered papules, vesicles, or
pustiles, sometimes as more or less destruction of
gkin, by process of ulceration or sloughing, The
fingers, which (often with accidental chops and
scratohes on them), are the immediate agents in
the industry; the face, the neck, especially abouf
the roots of the hair, the flexture of the arms, the
axilla, the genitals; these were the parts where
the skin-disease had most shown itself: parts.
namely, to which the arsenical dust is most largely - -
applied, and parts where it is the most likely to:
be retained, and parts where- the cutical is most-
thin and penetrable. The suffering from these
akin affections had been, in many cases, very comn-
siderable ; for instance, in several cases the mere
pudendal affection had been such that the sufferers
could not bear to sitdown., But the skin affection
‘was only & minor part of the suffering. Of twenty -
five of the sufferers whom Mi. Guy examined, nearly
all showed signs, often highly developed, of chronic
-arsenioal poisoning ; excessive thirst, nausea, and
loss of appetite, sickness and vomiting; often with
ga.in io the stomach, palpitation, and shortuess of
reath, debility, fover, headache; drowsiness, dim-
ness of sight, and tremblings, nervous twitchings -
or convulsions, Dr.Guysays: of the whole group-
of twenty-five females, four.only did not complain
of weakness; and of the remaining twenty-one
there were again- only four who did mot describe:
the weakness as oxtreme, Febrile symptoms were.
present in no less than 20 cases, in.five of which .
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they- amounted to feverishness, while_in the re-
mainder théy were described.as fever. Headache,
again, was an almost universal symptom, It was
abgent in two.oases only, and was described asnot
gevere in only three cases. Dimness of sight was
¢omplained of in two-thirds of the cases, ~Drowsi-
ness was pregent a8 a marked symptom_ in. every
instance but one, and in two cases was it spoken
of as a trivial circumstance, Tremblings, aud con-
vulsive twitchings were present in seven cases out
of the 25, and in.one other instance, well marked
convulsions were present.” Wonder is expressed
that out of such a group as this, deaths are not
constantly occurring in a way to demand the co-
roner’s investigation. Only one such investigation
seems t0 have been made, ~The death which
ve rise to it was certified by the. coroner’s
_Jury to be * death by arsenite of copper.”” The
vietim, a girl of 19, whose case is told by Dr,
Guy, had, for 18 months, without intermission, in
spite of cruel sufferings, pursued her poisonous
ocoupation, Her story daring nearly all this time
was but the common story of the workshop, only
the same sort of story as Dr. Guy elicited from
many of those whom he examined. During the
whole of that time, Dr. Guy states, she had “ suf-
fered from eruptions about the neck, s_calp, and
hands, accompanied by pains in the nose, with the
eommon symptoms of a cold, §reat pain in the left
side, frequent vomiting of food, and intense thirst.
She was first seen by N
who attended her, on the 15th November. She
was in bed, breathing laboriously, and complainin
chiefly of the pain ‘in the side, and of frightful
thirst. The countenance wore an expression of
great anxiety, and the conjunctiva had a peculiar
green tint. The pulse was about 120, and very
small. The tongue was dry, brown down the
centre, and green on each side. ' The vomited mat-
" ter was quite green, but the discharges from the
bowels had a natural colour. There was little
diprrhoea. The skin was very hot.

The abdominal parieties were drawn back, but
the abdomen was not painful except just over the
stomach., There was a slight cough, but no expec-
toration. On the following day, she still complained
of thirat, pain and her pulse was130. At the even-
ing visit; the breathings had become much more
Iaborious, and.the pupils were dilated. On the
17th, the pulse was of the same character, but
inoreased in frequency. The vomiting continued
till the evening, when she still complained of the
pain, which was worse, On the 18th she was
seen to be sinking fast, She had- twitchings
of the left side of the mouth, and was searcely able
to speak, but she eaid that everything she looked
at was green. Thepulse bad risen to 140, - Darin
the night of Nov. 20th she became insensible, an
died at 11 a. m, ’ .

Although every one knows that the so-called
emerald green is an admirable pigment, not every
one knows and remembers that emerald green is &
virulently poisonous compound of arsenis, and
hence it comes that the pigment is extensively
' employed in ways which are utterly improper for
so dangerous an article. Materials coloured by it
are seen in many directions where the publie, if
duly informed, could secarcely consent to tolerate
the danger, mot only on.a comparatively small

. Paul, the medical man

- geale. in the lining of boxes, the Apaintin'g’}.of"

children’s toys, the wrapping and ornamentation
of confectionary itself, but also, and copiously, im
the paper hangings of rooms and inthé wreaths'
and tarlatanes of ball dress. = - L :
. Dr. Guy’s reports contain illustrations ‘of the
mischief which every now and then arises from one’
or.other of these objectionable uses of the pigment..

“'Mr. Simons observes -the. restrictions under
which this injurious and perhaps not indispensible
branch of industry ought alone to be carried on
are; Firgt as a cardinal rule (the enforcement of
which would make it the interest of each éstablish-

_ ment to enforce various improvements in detail),-

the employment of any persoh while presentin,

oven in the slighest degree, any sign of general
arsenical poisoning should be absolutely prohibited.
Secondly, by scrupulous cleanliness of the work- ~
place and workers by ventilation of the work-place, -
and, when necessary, by special apparatus, - The
best known means should be used to prevent the
diffusion of arsenical dust in the common atmos-
phere of the work-place, and to reduce the workers
to receive the dust upon their hands,

The dangers to which the general public is ex-
posed by the various ulterior uses of emerald green
oannot, for the most part, be adequately guarded
against, exceph by better.public knowledge on the
subject. It would be desirable, however, that the
use of it by confectioners, either for confectionary,
itself or for any wrapping or ornament of confec-
tionary, should be punishable by summary pro-
ceeding. And it would also be desirable that the
sale of emerald green, and of objects coloured with
it, should be subject either to the same rules as
govern the sale of white arsenic, or, at least, to.
such rules as would ensure the purchasers being
fully informed that the commodity which he pur-
chases is Po1soNoUs.—Sanilary Reporter. _

THE MONT CENIS TUNNEL.

The greatest obstacle which the civil engineer
can by possibility encounter in the formation of a
line of railway, s a great mountain chain. Rivers,
however wide, can be spanned in detail by a
series of bridges springing from pier to pier; valleys,
if not voo deep and wide to render the construe-
tion of an embankment desirable, can be traversed
by viaduots on the same principles ; mountains,
however, permit the passage of a railwav only
under the conditions of a succession of steep
inclines, or by the tedious and expensive. process.
of tunneling. Both means have heen resorted to ;
and the elevated chains of both hemispheres afford
us oxamples of the most magnificent engineering
works which have ever been proposed oraccomplish-
ed. In arecentnumber, we discussed at some length
the means adopted for carrying the Great Indian
Peninsular Railway across the Syahadree Hills, up
the Bhore Ghaut. ; There we have an example of
the. incline system carried almost to its greatest
limit.. In the Mont Cenis Tunnel, we find nearly.
similar. difficulties overcome.on a. totally different

rinciple ; - while the magnitude of. the works
involved, and the means adopted for conducting .
them to a suocessful conclusion,. render. the under-:
taking one of the most romarkable in the history. -
of engineering,. o S
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it is much shorter.thar

traversing.the Aly

5. up to & distance’ of 6,100
bout; the middle of thé gallory
8.down as.a declivity of 22.2 pe
i near

when it.again 8]
1,000 to_ its morshe
Maurienti, whiohliss at a height of 1,202,82 wieti
above the sea.: 80 that the aciual difference of level
between the two extremities is about 320 ft, ;- the’
Italian end being 80 1wuch the highest. The steepest
gradient within:the tunnel .equals about 1 in 45,
rising to the middle from the Freénch side, descend-
ing then ‘towards the’ Italian extremity, atthe rate
of 1'in 2000, One-balf the tunnel thus having a
stiff gradient, while'the’ rentdinder is, -practioally’
speakingralevel. .o .o o o oot T
‘Wheh we congider- that. the total‘distance. to' be:
excavated through'hard rock is about 7§ miles, at
suich a-depth that the sinking of shafta is impossible;
thié magnitaderof the difficulties to be surmouiited’

may-be realiged’ ‘Under theifirst idea, that:manual: | p

labour alone, femglogew at'each’ end was available’;.
the teriination of thé work could not be'calouldted-
on'under twenty-five. years'; hence. its- promoters,
reflecting ‘on the"vast annugl"outlay, ' necessarily:
extending - ovei” that period;: so ' brought  tlhieir
influéiice to’ beat ‘on the French’ Government,: that’
they’ sucoeeded in procuring - a’ convention-—not;
however, uiitjl 1ast year—with Frande, by the virtue’
of ‘which- the:latter Stateunidertook to piy the.sum'
"nécessdry for'the ‘construstion” of 6,110 metres ‘of
the tuniel-ihialf'jts* lengtli~-at the’rate of 3,000,
per metre, or 3;000,000f: per kilometre, on condition-
that this coimpeniation’ _
excded 19,000,000f;; reckotiing the work upon the;
undérétadiog thatitahiouldbeexesated by ordinary.
niéaxy; 4nd Gllowing 'a period’of twenty-five yedrs,
a8 necdebsary for its'complétion's but they stipulated
that, in the event of the tunnel being'».adcbmpli's‘hed
in less than twenty-five years beginning with the

§ | theans. Buf that'y
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ear Modane. in. |
of 1,202,82 metres |:

shoald not, taken altogether,:

ha Italjand
2000F, -

o8 nof
)
%

ie amount of -
189 Wfﬂlord g
$hie, two following were
y operafions, such’ ag:
> Workhobe,
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 of the wo d
bout 31,700,000f,
The_ taunel . was be

&g, and
oy 800

6. Xts southern opening: || The It
valley of Sasa, is 1,335°38. |. press
el ; from thig point'itrises |

 then, thei

 about, 86 fu. high aix to a pressare of about,
:90_lbs, on the sjuare ineh, within' wrought-iron
- oylindrical egg-ended receivers; .. . . . .
. . The maghinery émploy '.df'.fél‘"tbi;s']}'!‘!1'1290501.?8;
.extremely’ simple, - the principle invelved being'
:very similar to ‘that of the ‘hydraulic rim. The
; compressed ‘air, is conyeyed from the receivers by
& oast-ifon mait, about a foo in’ diamter, to"the’
' of ‘the  working, ‘where 'it’ 'puts’ the ’ boring’
;Apparatds in’ action. -* This  machine, nédrly” 8 fe.’
:high and 10 f¢, widé; occupies thé drift-way, or.
.heading, " which precedes: the finighed taunel,
tenlarged from ‘the’ heading" by mabal labodr.
jampers ate put it motion by suitdble.

ocating within eylinders, which admit

‘such s motion from tinié t0' timie as will éxpose’
.every portion of the tock face to.the attion” of the'
;jumpers. Varying with the hardness of the rock,’

.the avérage time ;e«adit'qd’ by thé ' machine .for:
iboring'a hole 32 in. qeg'.is.’i rather léss thail ai
 hour. . As'soon’as about 80 holes have' béen bored:
;into thé rock thé machine 'is disconiidsted fron'the’
.main tnbe conveying the compressed air, and'is
- then' withdrawn on rails to & distance of 80 or 100
‘yards, behind -massive: wooden: folding -doors,:
- degiged to g'r’qte‘ct_ the machine aud the-workmen:
from - the - éffects of the:explosion, : Mines then
 uter the gallery and chargd the holes with powder,’.
 light'thie foses, ‘and: thén: retire ‘behiud  the doors;
.which " ave’ closed. :-After the- eﬂ)losibn‘,j another¥:
ghng of workiien ‘enter: the gallery;: and. seb to
-work t6 remove the rabbishi in-waggons runnin

mdin. track, a.nﬁ

. upon’ narrow rails laid beside. the mdin
in about six hours the way is clear for the return
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of :the.:machine. with. a.fresh gaug -of. workmen,
when the sime: serigs’:of:operations is commenced,
_ the;work being ¢ontinued.day and night with’ but
rare and short intervals.of-repose. : The.rock is a
otamorphic schist of; variable. composition,, but.
elonging to thecarboniferousseries,
‘ and . espegially

k.in parts:
4riz, thab ve
16-Jumpers, -
at, it effectially.. prevents: the: entrance, of |
or.in’ 6xcess ;. no:. more, having. been hitherto :
ered,.than just, suffices; to keep.the jumpers
ly.wet ; the water being introduced into:the :
emely fine, jets under the action of.the !
‘air. - The.machine at.the Modane face
. of ;the. working; i

h ting;is supplied with. air by; a.regular’
tns. put in.motion by a large wheel
maters of .the Are, the torrent.which !
wployed: to drive a machiue similar.to :
b ot the. Bardonnéehe:end, frequently failing in !
 its:supply. - The;air,-after. putting: the -pistons.in :
. ‘motion; 'by. escaping. within the tavnel serves to -
. ventilate 1b:in:the most perfect-manner. Gas is"
introduced at the sides of: the working ; .good light
. ‘and-ample ventjlation securing the comfort -of the
~ labourers, and. consequently:the rapid. advance of ;
the. works,. . The::total. estimated : quantity, of
. rock-to-be excavated;ig 600,000.cubic mesres, or .
_about 784,666 cubic, yards. :As the tunnel is, 13, |
" 854 yarda long, this:willgive for.the lineal yard for- |
ward, and for the -whole face. of. the, tnnnel to: be |
removed, nearly.68 cubic yards. At the average |
" advance of 1:17 metre per.day, which the engineers
calculate. on from the progress already made; this
- will give a. dafly removal of: 734 .yards -cube;: and
if both faces; are ‘workegd: at, the spme progressive
rate, it will yield- 147 oubic yards.of daily excava- |
tion for the joint,work of all the boring machines
in operation, and: at this rate of working it-will
require about 141 years to complate the excavation.
Many particulars respecting the tunnel have been
laid before the-Italian Parliament by General |
Menabres, Ministor:of. Public Works, from which
we select the following, which will give at least & |
good. idea of the, importance of the undertaking |
and the, progress. already ‘made ;:—*In 1862, in |
order to pierce 380 metres of thésideof Bardonnéche, -
the men were employed 582 times, each time 7 brs. |
39 min., for. boring, and 6 hrs, 2. 3
and exploding. the mines and. ol
rubbish. . In ‘these. 582 opertions,. 45 :
were bored, from 5. to SO centimstres in_depth:; |
72,538 chisels Were set to work'; there were 54,785
blasts, 18,622 kilogrammes of ‘gunpowder were
fired, 76,000 metres of .match line were burnt, and
1,334,000 cubic metres of - compressed. air were
- Joonsumed; equal €' 8,004,000 “cubie metres’ of
atiospheric 8ir. The workmen on the 1at o
‘BJsndary, 1863, were 720 4t Modane, ‘an
‘I Bardonnéche—altogethier, '1,620. “The. gron
thé work were as follows: For. 1857,.1,000,000f,;
for 1858, 3,500,000, ;”for 1859, 500,000, ; for 1360,
2,500,000¢.; for 1861, 3,000,000¢. ;" for 1862; 2,000,
000£. for 1863, 2,000,000€: 3 altogether, up to this
v; 14,500,000 " The expense, up'to'thie end of
vy, has risen o 13,182/603F, '180,, and the'
{{aister hos in hend 1,317,396F, 80, " He, the
Fore; ‘thought that it would be :

that at ¢

where. it-is traversed. by | ———
ry.quickly destroy the.steel | -
" Fortunafely, the rock is so |-

10N8 haf :
‘quintity for the home é;igpl_y., the yield ofthe Amer-

e, th d’ bé| necessary to” app}
{ﬁﬁé-chamber for an additional gﬁn&fﬁm" Olégf{

A e . ™

to:enable. him: to finish:600:t0700’ metres:of tinel;
which-were:to. be: completed-before:thé ond- of. the

Pregent yéar? -+ 5 Lt
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-The changes-which have recontly: tiken place‘in’
the use ‘of flaids for axtificial light have been rapid -
‘and astounding.” Only & fow yeirs ago whale:and: -
lard-vils were thie common: ajzents for thispurposes
‘then these were supérseded i s great measuré by -
‘that dangerouscomponnd of ileoholand turpentine,
-colled “ burning flaid ;”and, again, this-azent was -
-displaced by oil, called: * kerosene,” digtilled from: -
‘cannel coal.: -To produce tlijs oil large:-distilleries :
‘were erected in varions sections of Eutope and:ilie -
‘United States s but now'it too hias besn’supersedeéd
by petroleum=~the naiural product of wells sitanted :
‘in-the valley of the Alleghany, Pensylvania. Ilow
-thisflaid is-produced: innaturé’s laboratoryisstills
subject of apeculation, but respecting its natoreand
uses we are well informed:- f: "most respects it is-:
similar.to the oil-obtained from.coal; but it has been
supplied so profusely and atsuch.lowyrices:as: to
‘have completely annihilated themanufagtureof key-
osene. ' Tn the course of two:short years, the petro- -
leum trade has attained to gizantic proportions, In.-
15861, only afow handred thousand gallons of iv. were -
-exported ; in 1862, about five millicns:of gallons;
while'during: the pust seven months of this year, .
ending with Septemiber, twenty-onemillions of gal- -
ions had béen exported.: -If to-this wé.ndd the same -

Jican oil wells is no less than two-hundred thousand

‘gallons daily.” This is o prodigions quantity, and -
yot. we do not overrate the amount, as we have been .
‘informed from very reliable sources. - It his:become -’
an important article of manufacture owing. to:the -

_gréat number of refineries reqnired for.its purifica-

tion, and hesides this, it has been the means of cre~ -
ating &. new. commerce in the numerous railway -
traing; boats and ships that are engaged in'canying. .
it from the wells to distant places,.: American. pe-
troleum has therefore hecome. an’ article of great
inter'est, not only to the vast nunber of persons in

most countries who now use it, but to the proprie-

2 | tors of the oil wells, the. owners. of. refineries, and -
1 all who are connected with itcommercially. Inview :
| of the vast quantity which the oil wells haveyielded, :

the guesiion naturally arises-—* will:they.notsoon. .
cease to furnish such supplies, and may. not the -
petroléum trade fall down a8, rapidly agit hasrisen -

~up ?7 Undoubtedly, the petroleum isbecoming less':

in quantity, jost.in proportion to.the smonnt thab .
is taken away. from the; wells;; but the extent of the -
supply is.as yet unknown.:. We. understand’ thay: i
there are indications of the wells ceasing to furnish::
suppliesfor.but s limited period. and thishascaused .-
some trepidation among tbose who aredeeply.infer- -
ested in the business, . Thusthe Oil,City .Register .
snys:—* A. short six or eighteen months. has, with -
few exceptions,. been, the. average.lifetime: of the.:
flowing. Wells, = The Intter portion’ of their,time.of =
runiing isaleo mavked by..a.degrease; of at-least: -

rée- | three-fourths of their original flow.”. . This historie.
y | evidence of the past is. in some. mongure;useful o
. form & conclusion as to the fature of the oil” wells. -:

o
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" .may ‘be like
.80 extensi

. - for centuri

~eight
“and.t

dividual wellé'it appear
'y:limited period; R
' fields;

* 16-i8 ‘stated that the new

euat portion el 8 stated
Qil Creek do not give out such

wells in’ the'valley

_.quantities a3 those which were bored abouteighteen |

mcrths ago;-but:the number of wells is much great-

er.and- the ‘8g§l"§gat6» yield: of ‘petroloum has not |

early six hundred wells have. been

diminished. .

‘bored :in"$he one narrow valley;, which is not. over .

sin width and obly a:fow miles in length

_ been neglected.... As the epace hitherto tapped to

.of more than

obtain the petroleum is exceedingly limited, there

" - are.no good grounds for concluding that the qaan-

-tity now-furnished may not be continued for many

- years to. come. ' Similar wells to those which have
.. “been bored .may be extended over a very extensive

‘area, as petroleum has been found in pumping wells
along the Alleghany and Ohio rivers for a distance

can.

- Young’s Parafin and Paraffin Ol Workss

About fifteen or sixteen years since, a thick

dirty-looking oily fluid wag observed flowing from

. the cracks in‘'the sandstone roof of a coal-mine at

‘Alfreton, Derbyshire. :The attention of Mr, James
"Y(mngpwas directed ‘to' the circumstance by Dr.
Lyon Playfair, 4nd he made a number of experi-
ments with a view of utilising this liquid. These
experiments resulted in the establishment of a fac-

“‘tory for the production of lubricating and burning

- ture, he obtained 'an oily

oils. After & short period, however, the supply

“fdiled, and the manufacture necessarily came to an

énd. This untoward termination led Mr. Young
to reflect on the causes which had produced this

~naturdl petroleum, and to- endeavour to ascertain

‘whether it could not bé obtained artificially. From
its situation in -the sandstone above the coal, Mr.
Young was led to the conclusion that its produc-
tion was depéndent on the natural distillation of
thecoal by subterranean heat ; and on investigation
he found that. by’disti]lin%éoal at a low. tempera-

bi: “Tiquid in large quantity.
For the protection of this discovery he took out a
patent, and immediately proceeded to establish
'WOtk‘sﬂat'Bath%a.te', Linlithgowshire—this locality
‘having been selécted on-account of the existence of

the Boghead Coal-mines‘in.the immediate neigh- .

bourhood. From this' small beginning there has
rapidly been developed one of the largest chemical
factories "in the' 'kingdom, with works covering
twenty-five acresof ground and farnishing lucrative
employmént to upwards of 600 men. )
The -¢stablishment of this factory furnishes a
‘to those pseudo-philanthropists

convinciiig'-"rgp? o those ps
who bewailthe decline of 'axmﬁfle pursuitsrequiring
unskilled labour, and‘think that the developement

- .. of the manufaéturing over the agricultural system
1i8 the bane- of “the country.
. "Works were_ first~ established at Bathgate, the

Len the Paraffin

lage was chiefly-occupied by hand-loom weavers
verage earninge amounted to abount 6s. per
hese “weavers” have ‘now become the
orkimen of the factory; their earnings
ebled by the-¢hange ; and. even: the

rnished  millions of tuns |
éw imines to. réach differ-

-adjacent rayines. bordering upon it have -

one hundred miles.—Scientific Amer-.

ajre than do
¢ distric

end, to receive through two funnels the
used, and a discharge cock-atoné.end to d
‘the.contents when ‘the cylinder_ia to-be-em
aré all the apparatus required. - This ¢ylinder
properly charged, is placed- on & pair of" )
to convert five hundred French graimés “of ‘wal
into ice (oach gramme bheing nep#ly Seven
grains avoirdupois) it is necess
this cylinder or well, twelve hadifed” gramm
sulphate of soda and eight hundred: ‘gramme
hydrochloride or mariatic-acid. Into this prep

cylinder a see-saw motion on ‘its eradle, and .

operation. It is well known that ice ma;

Y.
groduced, by the use ‘of refrigerating mixtu

for ice in ‘New

72, same volume. This latter machine is the most
complete for the purpose, although expenaive, that
has yet beendevised. - It was invented in ‘Geelong,
lYict;oria,, and large blocks of ice have beén made

y it. B

C Caoutchoucs - o
This gum, usually called Indian Rubber, because
it was originally end almost golely employed to rub

England (as Dr. Andrew Wynter reports) " for
seventy-five cents for a cubical piéce of half an inch,

mathematicalinstrument maker, opposite the:Royal
Exchange, London. Tts émployment now,::in
manufacture and art, would require.a volume to
describe, and it is surmised that
very largely extended. -

: Berlin and Vienna,” -

The chief cities of the two great Powers of
Germany, are according to the latest official acoounts,
_very nearly equal. in population. The Prussian
530,000, As much as 26,385,000 florins (more
annually in Vienna in the wa aile -
Berlin the amount is 27,382,000 florins. . The half
million Viennege live in only 9,900 houses; while
the +Berliners .ocoupy 21,600 . The number.~of
persons living in one house in Vienna is therefore.

no less than fifty-four while in Berlin the number
is nearly twenty-five. © ... T S

containing the water to be frozen.  “Close the-cov ¥
fast, and then for seven or eight minutes give tlié -

tion or bath, says the inventor; place aforin oi’.#_'essé:l';

obtain the desired result. -A solid block ‘of ice of
five hundred grammes may.be produced y;'.»:’iﬂjfig
fiwd

oty
ut at a cost a.pyparently' greater than is:charged.
ork, even at its presént exorbitant.
price. Butin warm climates, where ive hds 6 be’
imported from great distances, a good ice machine
may be of great importance. A French ice machine.
was illustrated on page 256, Vol. V., (new series),
Setentific American, and an English one on page -

than two and-a-half million pounds sterling)-is paid
7 of rent;. while in -

out black lead pencil-marks, was first sold. 'in-

This was in 1770, and the vendor was Mr. Maine, °

its usés may be

cagital numbers 527,000 inhabitants ; the Austrian



