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PREFACE.

Tae purpdse of the following pages is to furnish
the Australian Emigrant with the information
necessary to enable him to conduct with facility
the operations which are necessary to the success-
ful prosecution of Gold-Mining.

The search for Gold is commonly regarded as a
species of lottery, in which there are more blanks
than prizes. It is, however, certain that much of
its speculative character may be removed by an
acquaintance with the various processes of Mining
and Metallurgy.

Th;t Australia possesses vast advantages in the
form of mineral wealth, there can be no reason to
doubt, and we may be equally certain that the
larger proportion of these riches will ultimately
fall to the share of the intelligent and the indus-
trious.



viil PREFACE.

The Emigrant who makes himself acquainted
with the conditions under which Gold occurs, and
the operations by which it may be most readily
obtained, will evidently find himself far in advance
of the less intelligent adventurer, who trusts to
accident alone for success.

Habits of careful observation ought, on all occa-
sions, to be assiduously cultivated, and then, should
the harvest of the gold fields fail, a fund of in-
formation will have been acquired which may be
advantageously applied to other branches of in-
dustry.

J.A P

8, Upper Stamford Street,
August, 18562.
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GOLD-MINING.

SOURCES OF GOLD. -

GoLp is invariably found in the metallic state, but
is never quite pure, and usually contains a certain
proportion of silver, and not unfrequently iron,
copper, and small quantities of several other metals.
The chief sources from which gold is obtained are
the various alluvial deposits, consisting of sand and
gravel produced by the disintegration of siliceous,
granitic, and other igneous and metamorphic rocks,
and which have been transported by the agency of
water from districts where gold is more or less
disseminated.

In addition to the supply afforded by the washing
of these deposits, a comparatively small quantity is
obtained from the treatment of certain minerals, in
which it occurs in the form of minute spangles,

B



2 SOURCES OF GOLD.

imbedded in a matrix of quartz, which is itself
found in the form of veins traversing various
kinds of schistose or slate rocks. In these cases
the quartz is generally more or less porous, and
almost invariably stained of a brown rusty colour,
from the presence of peroxide of iron. The
working of such veins is, however, seldom attended
with such satisfactory results as are obtained from
the alluvial washings; not only from the circum-
stance that the labour required is considerably
greater, but also from such sands being continually
enriched by the action of the currents of water to
which they are exposed. In Brazil, the mines of
Gongo Soco, and some others, have been, however,
extensively worked in veins, but from the heavy
expenses entailed by this method of extraction,
and from the fact that the mineral obtained is
seldom much richer than the alluvial sands, these
undertakings have been but rarely conducted on a
very extensive scale.

The gold mines of Russia and Siberia are
situated on the eastern flank of the Ural mountains,
in a belt extending through five or six degrees of
latitude to the north and south of the town of
Ekatherineburg. There is, likewise, a second
deposit of a similar nature in the districts of Tomsk
and Yeneseik, where low hills extend northward
from the great chains of the Altai, over an extent
of many thousands of square miles.
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The gold mines of Brazil are, for the most part,
situated at the foot of the great mountain chain
which runs parallel with the coast, from the fifth
to the thirtieth degree of south latitude. Gold
also occurs, in greater or less quantities, in the beds
of the streams forming the upper branches of the
Francesco, Tocantins, Araguay, and Gauporé rivers,
but more particularly in the first. The rock in
these localities consists of primitive granite, in-
clining to gneiss, and the soil, which, from being
highly ferruginous, is of a red colour, often extends
to a very considerable depth. The gold is chiefly
found in a bed of gravel and rounded pebbles,
called cascalko, immediately in contact with the
surface of the solid rock.

Wherever water is found in the valleys, large
excavations are made, for the purpose of washing
these deposits ; and, by conducting a rivulet to the
declivities of many of the hills, gold is often col-
lected from a short distance only beneath the
roots of the grass. The most recent washings
have been established in the vicinity of Villa
Rica, near the village of Cocaes, where the gold
occurs either mingled with the sands of the river,
or in the alluvial deposits lying in valleys between
elevated hills. Gold is also procured in the pro-
vince of Minas Geraes, where it is extracted both
by subterraneous excavations, and by the washing
of alluvial deposits.
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This metal is likewise found in many other
parts of South America ; but the gold of Peru and
Mexico is constantly associated with silver. The
only auriferous veins worked in the latter country
as gold mines, are in Oaxaco, where they traverse
formations of gneiss and mica-slate.

The gold obtained from Africa is principally
found between Darfur and Abyssinia, as also to the
south of the great deserts from the mouth of the
river Senegal to the Cape of Palms. A certain
amount is also collected on the Mozambique coast,
between latitudes 22° and 25° south. Gold is
likewise obtained in small quantities from the
sands of the Niger, the Gambia, and the Senegal,
as well as from the gold coast near the equator,

from whence large quantities of this metal were
" formerly exported.

The gold obtained from Europe, with the excep-
tion of European Russia, is very small in quantity.
The most important of these deposits are in
Transylvania, although the sands of the Moldau
and other Bohemian rivers contain a certain
amount of this metal.

The valley of the Rhine, between Béle and
Mannheim, is also known to be auriferous, although
the gold occurs in quantities too small to admit of
its profitable extraction.

The mines of Spain, which were anciently rich,
and actively carried on, are now neglected, as are
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also those of the Tagus, the Rhone, and the
Danube. The British islands also furnish from
time to time small quantities of gold, although
seldom in sufficient amount to be equivalent to the
cost of procuring it. The principal localities in
which gold has been found in the United King-
dom, are in Ireland and Wales, although speci-
mens are occasionally obtained from the Cornish
stream-works, and from the district of Lead-hillsin
Scotland, where, in the time of Elizabeth, exten-
sive washings were carried on for this metal.
Specimens of native gold have also, at different
periods, been procured from various parts of
Devonshire, and mining operations have recently
been undertaken for its extraction. It remains,
however, to be proved, whether the amount ob- _
tained will ultimately be found to repay the outlay
incurred for its production.  Gold likewise occurs
in Cumberland, in Lanarkshire, and at Glen
Turret, in Perthshire. The quantities obtained
from these localities are, however, extremely small ;
and, notwithstanding that small accumulations and
occasional lumps have sometimes been discovered,
no workings of a regular kind, and on an exten-
sive scale, have been attempted, except in Ireland.

In that country, a considerable quantity of
native gold was accidentally discovered towards the
close of the last century, disseminated in the beds
of the streams which flow from the northern flank
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of Croghan Kinshela, on the confines of Wicklow
and Wexford, and in the immediate vicinity of the
granite and clay-slate.  This gold was chiefly
found in massive lumps, one of which weighed
nine, another eighteen, and a third twenty-two
ounces. Soon after the discovery of this gold, its
extraction was undertaken by Government, but,
during the two years the mines were in operation,
only 945 ounces of gold were obtained; and, as
the expense of the production of this quantity ex-
ceeded the value of the metal raised, the mines
were ultimately abandoned, and have not since been
resumed.

In addition to the supply of gold obtained
from the plains of Siberia, Asia has also contributed
considerable quantities of this metal from the
rivers of Syria, and other parts of Asis Minor, as
well as from the peninsula of Hindostan, and the
various islands in the Indian Ocean.

The gold mines of the United States of America
are chiefly situated along the eastern slope of the
Appalachian chain, and extend from Maine to
Alabama, from whence the deposits, although
chiefly confined to the states of Virginia, North
and South Carolina, and Georgia, extend into
Canada. The gold region of California occupies
the northern part of New California, commencing
near the mouth of the Sacramento river, in lat. 39°
North, and long. 1223° West, to the North-east of
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the bay and town of San Francisco. The alluvial
deposit in which the gold is found consists of
sand, apparently produced by the disintegration of
quartzose, granitic, and porphyroid rocks.

The valley of the Sacramento takes its origin in
several parts of the Sierra Nevada, and in the.
transverse rauge proceeding from the coast at Cape
Mendocino. Many of these affluents, and par-
ticularly that called the Rio de los Americanes, have
proved especially productive.

Professor Blake, who has minutely examined the.
auriferous regions of California, gives the follow-
ing description of some of their more remarkable
geological peculiarities.* :

“ With the exception of the diluvial strata, the
whole geological formation of the Sierra range con-
gists of igneous and metamorphic rocks : the for-
mer are mostly porphyritic in the lower hills, whilst
higher up trachytic rocks are more frequently met
with. The metamorphic rocks consist of mica-
ceous schists, slates both talcose and micaceous,
metamorphic sandstones and limestones, with occa-
sional beds of conglomerate. The stratified rocks
have been much displaced ; it is rare to find them
with a dip of less than 70° and they are generally
very nearly perpendicular. The strike of the beds

. % American Journal of Science and Art.




8 SOURCES OF GOLD.

in that section to which my observations have been
confined (between the Stanislaus and Yuba Rivers)
is extremely uniform, being from 5° to 10° W. of
N.and E. of S. The extent of the diluvial deposits
is commensurate, or nearly so, with that of the
gold-bearing region, in that part of the country
which T have examined. They are found in a belt
of land from thirty to sixty miles broad, and run-
ning parallel with the axis of the range; and, from
facts that T have ascertained from others, T have no
doubt but that they exist throughout all the gold-
bearing region, both north and south. These
diluvial deposits are met with as we advance towards
the lower hills of the Sierra, extending frequently
some miles into the plain. They are often of con-
siderable thickness, and frequently rest on tertiary
rock. On approaching the foot of the lower hills,
the conglomerate and gravel are found in greater
abundance, the pebbles and boulders are larger,
and contain more of the heavier rocks. They are
seen also covering extensive valleys or flats of many
miles in extent, enclosed by low ridges of porphyry
and slate, which rise rather higher than the surface
of these beds. On ascending from the lower hills
towards the mountains, the diluvial beds no longer
occupy the same relative position: occasionally
deposits of rounded stones can be found in the
valleys and on the sides of the hills, but when this
is the case their origin can always be traced to




CALIFORNIA. 9

deposits existing on the tops of the surrounding
hills, from which they have been brought down by
- the action of the causes now at work. As we
ascend towards the axis of the chain, these deposits
become more extensive, and at a distance of twenty
or thirty miles from the lower hills, they are found
occupying the crests of almost all the highest
ridges in the country; but besides being found on
the crests of the ridges, where their extent fre-
quently does not exceed a few yards in breadth,
they are also met with covering in the extensive
elevated flats which exist on the benches between
the different watercourses, forming continuous beds
of some miles in extent, which are rarely interrupted
‘by the protrusion of any of the older rocks. Where
found in these elevated situations, the lower hills
and valleys are entirely free from them ; frequently
a large section of the country will be enclosed from
two high ridges capped by deposits, and diverging
from a common point; in the intervening space
will be seen many secondary ridges, sometimes
fifteen or eighteen hundred feet high, formed
entirely of the older rocks, no traces of deposits
being found on their surface, nor in the ravines
that lead from them.

“The depth of these deposits is extremely
variable. Sometimes nothing more than a trace of
them in the presence of a few round pebbles lying
on the top of a ridge is found; the valleys and
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ravines in the neighbourhood containing their dis-
integrated elements in considerable quantities. In
other instances, particularly where spread out over
the elevated flats, they are of a moderate and pretty
uniform thickness for a considerable distance, vary-
ing from two or three feet to a few inches, and
this, too, in positions where the surface could not
have been exposed to any great amount of denu-
dation. They are again found many hundred feet
in thickness, composed of superimposed strata of
different mineralogical constitution, generally hori-
zontal and conformable with each other.

“ The localities where these deposits are met
with most extensively disclosed, and that have
been worked, are at Nevada and at Mokelumne-
hill. At the former place they form the crest of a
high mountain called the Sugar Loaf, full 2,000
feet above the level of Deer Creek, the upper 600
feet being formed entirely of diluvial strata. At
Mokelumne-hill they are also some 200 feet deep,
forming here also the summit of a high and iso-
lated mountain. The elements of which they are
composed differ considerably in different localities,
although there are through the whole series many
points of resemblance. In the lower valleys and
flats, between the ranges of the lower hills, they
appear to consist of beds of gravel, containing oc-
casional boulders of quartz, and the harder rocks.
On the elevated flats higher up in the mountains,
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the surface of these deposits is generally covered by
a reddish loam, mixed with small gravel ; whilst
reposing on the bed rock, and a few inches above
it, is found a stratum containing large boulders and
gravel, the boulders being principally quartz. On
the top of the hills and the crests of the ridges,
where they generally attain their greatest thickness,
we find them composed of many distinct strata
lying nearly horizontal, and conformable with each
other, and generally also with the surface of the
underlying rock. In these situations, the most
superficial stratum is composed of a mass of ex-
tremely hard conglomerate, containing principally
trachytic rocks, imbedded in a hard argillaceous
cement, It is this hard stratum that has un-
doubtedly preserved the underlying beds from the
destructive influences which have so powerfully
acted on the surrounding rocks.

At other points the whole series consists of con-
glomerates and soft friable sandstone. In the lower
strata, quartzose conglomerates, with an argillaceous
cement, or loose quartzose gravel, always prevails,
with large boulders of quartz, weighing frequently
two or three tons, having their surface worn smooth
and the angles rounded. The deposits of these
heavier rocks have been formed on spots which
were evidently lower than the level of the sur-
rounding rocks; whilst on those parts which were
higher at the time the deposits were formed, the
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higher trachytic rocks are found. As far as my
researches have extended, the more quartzose con-
glomerates have been invariably found on the
erupted rocks, whilst the stratified rocks which they
had upheaved were only covered by the trachytic
conglomerates. The pebbles of which these con-
glomerates are composed present specimens of all
the harder rocks. Metamorphic sandstones, clink-
stone, trap porphyries, and quartz, make up the
larger part of the mass. They are all perfectly
rounded, but in the lower deposits are so soft,
that, with the exception of the trap and quartz,
they generally fall to pieces on exposure to the
gir. The strata, as before observed, are nearly
horizontal and conformable : if they have any dip,
it appears to have been owing to the slope of the
surface of the rock on which they were deposited ;
in fact, no displacement seems to have taken place
in this country since the period of their formation.
They lie perfectly horizontal over the almost ver-
tical edges of the upheaved slate rocks.

¢ Pieces of half-carbonised wood and impressions
of leaves are sometimes found in the clayey beds
of these deposits ; and at Nevada, it is said that the
trunk of a tree had been traced for some distance
in the clay, at about forty feet below the surface.
I have obtained specimens of wood, and also im-
perfect impressions of leaves, taken out four or five
hundred feet below the surface of the ground, and
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three hundred and fifty feet from the side of the
hill at the same locality. The wood belongs to one
of the Conifers, but I was unable to determine the
character of the leaves. A tooth also has been
found in some of these deposits. I have not seen
it, but from description it would appear to be a
bicuspid belonging to some large Pachyderm. The
surface of the rock on which they repose generally
presents evidence of considerable abrasion, but I
have been unable to detect any regular grooves in
it. Where it is more elevated it has been less
worn, some of the edges of the slates being not
much broken,

“ As regards the mineral riches of these deposits,
it would appear that gold is found wherever they
exist. The ravines coming from the ridges on
which they are found are generally extremely rich,
and always contain gold, even in places where the
deposits themselves have been worked without
success. In some places where they have been
worked, as much as thirty thousand dollars have
been taken from a claim of fifteen feet square ; and
there are many instances where ten and fifteen
thousand dollars have been taken from claims of
the same size. But few of these rich spots have,
up to the present time, been opened, yet there can
be no doubt but that many still remain to be dis-
covered. Where these deposits are found extend-
ing over a large surface on the elevated flats, gold
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is always met with, generally diffused through the
gravel immediately above the rock on which they
rest, which yields from fifteen to forty cents to the
100 lbs. of dirt. There are spots where acres of
these deposits have been turned up, in which the
gravel never contains less than fifteen cents to the
100 lbs., and generally more. In the valleys in
the lower hills, and even on the plains to the west
of them, where they are extended over vast tracts
of country, these deposits are still auriferous, the
gold being very generally diffused, and found in
greater quantities the deeper they are worked. At
present they will not pay for working, owing to the
distance from water, and from the high rate of
wages. In one place, where water could be
readily obtained, a portion of these deposits,
situated to the west of the lower hills, has been
worked, and has been found to yield from five to
thirty cents to 100 lbs. of earth, through an extent
of 150 acres, the soil being found richer the deeper
it is worked.”

The first official notification of the discovery of
gold in our Australian colonies is contained in a
despatch from Governor Fitzroy to Earl Grey, and
bears date May 22nd, 1851. In this it is an-
nounced that a gold field had been discovered
westward from the town of Bathurst, and at a
distance of about 150 miles from Sydney; his

4
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Excellency at the same time states his suspicions
that the specimens sent for inspection might be
the produce of California, and that both the nature
and value of the discovery had been much exagge-
rated. These accounts were however deemed of
sufficient importance to warrant the stationing of a
strong police force in the road leading from
Bathurst to the capital.

On the 19th of May, Mr. Stutchbury, the geo-
logical surveyor, writes from Summer Hill Creek,
that gold had been obtained in considerable quan-
tity in that locality, and that, with no better wash-
ing apparatus than an ordinary tin basin, from one
to two ounces per day were readily obtained by
each washer. ' He also adds that 400 persons were
busily at work at the time of his visit, and that
the gold was not only found in the creek itself,
but also at various points far above the line of its
flood, so as to lcave no doubt of its general exist-
ence over a considerable tract of country. This
camp of the gold finders was called the City of
Ophir, and to it flocked vast numbers, eager to
obtain their share of its golden treasures.

The existence of gold among the various moun-
tain chains of New South Wales had not only been
predicted by Sir Roderick Murchison as early as the
year 1848, but had also been insisted on by Mr.
Clarke, a native geologist, who expressed his con-
viction that the Blue Mountains would at some
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time prove to be auriferous. These views were to
a certain extent confirmed by the circumstance of a
shepherd having long been in the habit of bringing
into Sydney, for sale, fragments of native gold, but
refused to state from whence he had obtained
them.

About two years before the actual discovery of
gold in the colony, a Mr. Smith, who was engaged
in some iron worksin the vicinity of Berrima, pro-
duced to the Colonial Secretary a lump of gold
imbedded in quartz, which he said he had picked
up in a place which he offered to make known to
the Government on being previously rewarded for
the intelligence by the payment of a considerable
sum. The reply to this offer was, that no blind
bargain upon such a subject could be entered
into, but that if Mr. Smith thought proper to
trust to the liberality of the Government he might
rely on being rewarded in proportion to the value
of the alleged discovery, when that had been
ascertained.

To the conditions of this proposal Mr. Smith
refused to accede, and here, for a considerable time,
the matter rested, as, apart from the suspicion en-
tertained by the governor that the piece of gold
produced by Mr. Smith might have come from
California, or some other foreign locality, he was
of opinion that any investigation instituted by the
Government with a view of ascertaining whether
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gold did in reality exist to any amount in that part
of the colony, which, from its geological formation,
might be supposed to afford it, would be liable to
agitate the public mind to such an extent as to
divert the attention of the colonists from their
proper and more certain avocations.

On the 3rd of April, 1851, Mr. Hargraves, who
had recently returned from California, addressed a
letter to the Colonial Secretary, to the effect that,
having occupied himself for two months in explor-
ing a considerable extent of country, in which, from
his experience in California, he was led to believe
gold was to be found, he had prosecuted his spe-
culation to a successful issue, and offered to point
out to the Officers of Government the localities in
which he had discovered gold, on condition that he
should receive the sum of five hundred pounds as
a compensation. To this proposal a reply was re-
turned similar to that given on a former occasion to
Mr. Smith, and on the 30th of April Mr. Hargraves
addressed a second letter to the Colonial Secretary,
expressing his willingness to leave the remunera-
tion of his discovery to the liberal consideration
of the Government, and naming the localities from
which he had obtained specimens of gold.

On the 8th of May the discovery became gene-
rally known, as some persons, who had been em-
ployed under the directions of Mr. Hargraves at
Summer Hill Creek, one of the localities named by

C
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him as auriferous, had obtained several ounces of
gold ; and on May the 13th, very great excitement
prevailed from a report that a solid piece of gold,
weighing 18 oz., had been obtained. This, on
inquiry, proved to be correct, and hundreds imme-
diately started for the diggings.

The Government now issued a proclamation de-
claring that all persons digging for gold without a
license would be proceeded against; and regula-
tions were issued authorising the Crown Commis-
sioners to grant such licenses for a fee of £1. 10s.
per month. The Commissioners were also furnished
with a force of ten men, for the purpose of collect-
ing these fees, and for the maintenance of order;
strong detachments of police being at the same
time posted along the principal roads leading to the
gold fields. Mr. Hargraves, and the Government
geological surveyor, Mr. Stutchbury, with whom
Mr. Olarke was afterwards associated, were now
ordered to make an immediate survey of the various
localities in which it was thought that gold would
be found.

As might be expected, the excitement spread
rapidly, and large numbers of persons left their em-
ployments and flocked to the spot. On the 19th
of May 400 persons were reported to be occupied
at the diggings on Summer Hill Creek. On the
29th, 1000, and on the 5th of June 1500, were
stated to be thus employed. About the 14th of
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June a fresh enterprise was opened on the Turon
River, one of the localities first pointed out by Mr.
Hargraves, and afterwards more specifically indi-
cated by Mr. Stutchbury. This at once carried off
a large number of those previously employed at
Summer Hill Creek, or Ophir as that locality is
now called, since early in July it was stated as
probable that at thjs place the number of diggers
for the month would not exceed 400, while at
Turon it would be considerably above 1000. In
December the number of diggers on the Turon
amounted to 6000; and since that time gold
fields have been discovered in various places, of
which the following are the most productive :—
Muckewa Creek, Louisa Creek, and Meroo
Creek in the County of Wellington, Frederick’s
Valley, Campbell’s River, and Winburndale Creek
in the County of Bathurst, Abercrombie River in
the County of (Georgiana, and Araluen River, and
its various tributaries in the County of St. Vincent’s.
Of these the principal appears to be the Araluen
and its tributary creeks, where the yield is larger
than on the Turon, and the auriferous deposit
spreads over a great extent of surface, as the valley
is in this place three quarters of a mile in breadth.
In the course of a few days 1200 licenses were
granted for this locality.

Mr. Commissioner Hardy, in speaking of the
geological nature and physical conformation of the
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Taron and Summer Hill Creek districts, remarks
that they differ considerably in both particulars.
Summer Hill Creek is narrow, and confined between
high ranges, with so great a fall as to give rise to
a rapid current of water during or immediately
after the fall of heavy rains. The bed of the
stream is extremely broken and narrow, and lies
between hills of mica slate, intersected in every
direction by broad and well-defined veins of white
quartz. The Turon, on the other hand, runs
through a valley of some miles in width, bounded
by mountains at least twice the height of those at
Summer Hill. These consist of mica slate, con-
taining but little mica, and are entirely without the
quartz veins referred to as occurring in the other
locality. As might be anticipated from the width
of the valley, the bed of the Turon is broad, level,
and less tortuous than that of the Summer Hill
Creek, and presents but few of the abrupt elbows
so frequent in the former locality. This physical
conformation of the country is found to have an
intimate relation with the state of division in which
the gold is found in the two places. In Summer
Hill Creek the metal is invariably large in the
grain, and often massive; whilst at Turon the
gold procured is thin and scaly. Again, the Sum-
mer Hill Creek has its straight, barren reaches,
and its profitable bends; whereas, in the whole
course of the Turon, the production of gold is
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said to be ““as regular as wheat in a sown field.”
Mr. Stutchbury, the Government geologist, after
a survey of those portions of the district which com-
prise Lewis’s Ponds, Frederick’s Valley Creek, the
lower portion of Summer Hill Creek, and several
of its tributaries as far west as Currin gurrac Creek,
together with the Turon and several unnamed loca-
lities in the same district, reports as follows :—

“ The trend of all the waterways is into the river
Macquarie, and the general run of the latter river
is in the direction of the strike of the strata—uviz.,
from east of south to west of north ; its deviations
from this course being consequent upon the hard
character of many of the rocks, especially those of
igneous origin, such as the granites, syenites, por-
phyries, basalts, &. The whole area may be con-
sidered as schistose, principally clay-slate, accom-
panied by nearly all the other varieties of slate rocks,
in many cases greally disturbed by the intruded
rocks above mentioned, of subsequent igneous for-
mation ; also by alarge amount of quartzites in
veins or lodes parallel to the strike of the schist.
The quartz is amorphous, very rarely crystallised ;
and in the neighbourhood of the gold-yielding lo-
calities it is accompanied by titaniferous iron, both
crystallised and in loose grains.

“That the matrix of the gold is quartz in this
district there cannot be any doubt, so many in-
stances have occurred in which the Quartz still
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remains attached, and interlaced by the gold, as
also the iron. Tt isa fact worth recording, that no
washings have yielded gold without the iron sand
(incorrectly termed emery) accompanying it.

“ Gold in small quantities has been found on the
summits and upon the flanks of the mountain
ranges ; but, with few exceptions, it bears evidence
of abrasion. The largest produce in every instance
has been found in the lower levels. Assuming that
the auriferous deposits originated in the quartz
rock, there is no difficulty in accounting for its
presence most abundantly in the various gullies and
creeks so numerous in this remarkably broken
country. The schistose rocks, so readily acted upon
by the atmosphere constantly disintegrating and
exposing the quartzose dikes, leaves them unsup-
ported, and, gravitating downwards, the largest
blocks are crushed and crumbled in their onward
course, letting loose the tenacious gold in large or
small portions, which, in obedience to their gravity
and the force of the impelling torrents, roll on
until they are arrested for a time inchollows, or the
cleavage fissures of the slaty rocks, or quietly de-
posited in the sand or mud, as the case may be, by
the cessation of the flood, until they are again re-
moved by the repetition of similar causes; or they
may remain for ages undisturbed by the torrents
taking another course, of which there are so many
instances, leaving ancient bars of shingle debris now
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covered by accumulated soil. It therefore follows
that gold, even if it be of the earliest geological
origin, may and will be accumulating in the lower
valleys, as long as mountains waste, and valleys exist
for its reception.”

In another paragraph the same gentleman re-
-marks—* That quartz is the principal matrix of
gold is well known to all collectors of minerals ;
there is scarcely a cabinet without an example; and
nearly all the mines properly so called (not washings
in alluvial drifts), have been in quartz lodes from
the time of the Romans, who worked it in Tran-
sylvania and in Wales, at the Ogofan in Caermarthen-
shire, during their occupation under Trajan, to the
present time; but it has also been found in its
original position in nests and veins, usnally of small
extenl in granite (as at North Tawton, Devon,
and St. Just, in Cornwall), syenite, - greenstone,
porphyry, trachyte, the crystalline schists, and
transition strata, all largely developed in this por-
tion of the colony.”

Mr. Stutchbury further remarks that he has not
yet seen gold in its unmoved original matrix, except
in the case of some found far above the present
water level, on land, near Summer Hill, belonging
to W. Wentworth, Esq. The gold found in this
locality was much mixed with angular fragments of
quartz, accompanied by an ochreous loam and
minute crystals of titaniferous iron.
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By the process of “ prospecting,” that is, wash-
ing small quantities of earth in a tin dish, he sub-
sequently established the presence of gold in the
following localities :—

Lewis’s Pond, to its junction with the Frederick’s
Valley and Summer Hill Creeks.

On the Range between Frederick’s Valley and
Gosling’s Creek (Mr. Wentworth’s land.)

Along the whole line of Frederick’s Valley
Creek.

Emu Swamp Creek.

Summer Hill Creek down to Belarida.

Oaky Creek, west of Summer Hill Creck, and
falling into the Macquarie.

Macquarie River from the jumction of several
small creeks west of Bosh’s Creek, to Killinbutta,
especially at Wallgumbulla.

Macquarie River, at the junction of several small
Creeks west of Bosh’s Creek.

Junction of the Turon River.

Neele.

Stony Creek.

‘Wallenbutta. :

Turon River on the various “bars,” from its
junction with the Macquarie to Choenarang
Creek.

Callallia Creek.

With few exceptions, the hills to the west of the
principal gold diggings are capped with basalt;
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and at Bruno, a cattle station on a creek leading
from Frederick’s Valley Creek, there is a waterfall,
exhibiting a good example of columnar basalt, sup-
porting an homogeneous mass of the same rock.
(See fig. 1.)

L

It is also observed that the trappean rocks, such
as basalt and porphyry, have in many places been
forced to the surface, thus projecting through the
schistose rocks, and by degradation giving origin to
most of the round-topped hills. Many of these
contain frequent lodes or veins of iron-flint in
many cases, assuming the character of jasper or
passing into semi-opal.
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On the land belonging to W. Wentworth, Esq.,
near a large mass of quartz rock, specimens of gold
have been found, mixed with fragmentary quartz,
in an ochreous earth containing titaniferous iron.
This gold did not appear to have been in the
slightest degree water-worn, and was evidently
derived from the adjacent quartz.

On the western flanks of the Summer Hill
Creek, as far down as the Belarida pass, rocks of
the same schistose character occur; and at a dis-
tance of about a mile above the place of crossing,
they assume a very contorted appearance. At the
western extremity of the Belarida range, and to the
north of Mount Mogo, a very interesting conglo-
merate of sand and quartz pebbles occurs ; this is
cemented together by a ferruginous clay, and much
resembles the cascalho or diamond gangue of the
Brazils.

From this point basalts and schists extend in an
easterly direction as far as Wallgumbulla, on the
Macquarie River; from thence to the junction of
the river Turon, schists and quartzites, intersected
by occasional large dykes of porphyry, again pre-
vail. Near the north-west angle of the junction
of these two rivers a great abundance of transparent
quartz, or rock crystal, may be obtained. At about
midway between the points of junction of the Win-
burndale Creek with the Macquarie and Yorkey’s
Corner, now called Ophir, a large range of granite
of about two miles in width is found running in a
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direction nearly north and south. Many large
boulders of this granite are loosely scattered on the
surface of the ground.

These blocks appear to derive their origin in the
way represented in Fig. 2.

2.

On the dividing range about four miles south
of Callallia Creek, is observed the first evidence
of the existence of a gneiss, composed of compact
feldspar, translucent quartz, and black mica ; this
is followed by various porphyries, more or less
stratified, and by siliceous slates. On reaching
the lower road to Wellington the quartz becomes
so predominant, and appears in such angular
fragments, as to give the idea of having been
collected for the purpose of repairing the roads.
The Callallia Creek, and as far as Sammy’s flat,
consists of more or less altered clay-slate, frequently
producing jasperoid rocks.
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A short time after the announcement of the ex-
istence of gold in the colony of New South Wales
Proper, a still more amazing discovery was made in
Victoria. Ina despatch dated 25th of August,
1851, Lieutenant-Governor Latrobe communicated
to Earl Grey that large auriferous deposits had been
found in that colony. The three localities first
named were Clune’s Diggings, about forty miles
from Melbourne, where the gold was found in an
alluvial deposit, chiefly consisting of quartz gravel ;
at Boninyong, or Ballarat, situated on the river
Leigh, about seventy-five miles from Melbourne,
and forty-five from Geelong, where the gold was
sometimes imbedded in compact quartz; and at
Deep Creek, only nineteen miles from the capital,
where the precious metal was found to exist in
connection with slate rock. At Ballarat, from
whence the greatest quantity of gold was obtained,
the metal is found in lumps of various sizes—some-
times in the superficial soil, but more generally
scattered through three or four successive strata,
principally composed of clay and gravel, and occu-
pying from 10 to 30 feet in depth. The richest
deposits are, however, found in certain small beds
of blue clay, four or five inches in thickness, and
lying almost immediately above a stratum of pipe-
clay, in and below which no gold has been found. In
addition to the above localities gold was also found
near Geelong; at Mount Disappointment; in the
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Pyrences; and finally the people of Melbourne
began to bresk up the streets, which were mac-
adamized with quartz pebbles obtained from the
gold districts. By this time Melbourne and Gee-
long were almost emptied of their male inhabitants.
The shopmen and day-labourers were the first to
leave, and the superior class of farmers and trades-
men speedily followed, partly from sharing the same
mania, and partly because, after losing their subor-
dinates, they could do nothing else. In some
cases they placed themselves at the head of digging
parties, consisting of their dependents; and in
others worked singly and with their own hands.
At this time the public excitement became so great
that it was found impossible to retain the services
of the government employés without an addition
to their salaries of first 25, and subsequently 50
per cent. In about a month after this a fresh gold
field was discovered in the range of Mount Alex-
ander, on the east of the Lodden River, and about
seventy miles north-west of Melbourne, which
shortly surpassed in richness not only the Ballarat
diggings, but all others which had been previously
discovered.

The whole structure of Australian society now
became completely disorganised. The number of
diggers at Ballarat, which had previously risen to
6,000, were quickly reduced to about 1,600, whilst
the number at Mount Alexander soon amounted
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to 20,000. From this time gold began to be col-
lected from all the various streams flowing from the
Mount Alexander range, on the Goulburn River,
and throughout the whole of the Omee country, by
which the supply was so far increased that gold
soon arrived at the sea-ports at the rate of two tons
per week. At the present moment many other
localities have been discovered, and up to the re-
ceipts of the latest intelligence the supply of the
precious metal was rapidly on the increase.



MINERALOGICAL AND CHEMICAL
CHARACTERS OF GOLD.

Namive gold in most cases presents the charac-
teristic yellow colour peculiar to this body when in
a state of purity; but its natural surfaces in other
instances require to be rubbed with some hard sub-
stance before they assume the ordinary appearance
of manufactured gold. Gold is not so hard as iron,
copper, or silver, but is harder than either lead or
tin. It 18 extremely tough or tenacious, but when
broken by repeated bendings it presents a fibrous
silk-like structure, which is more or less fine in ac-
cordance with the purity of the specimen. Native
gold occurs crystallised, in branches, in filaments
and plates, traversing the fissures in various kinds
of rocks in desseminated grains, and in pepitas, or
““nuggets,” mixed with, and forming part of va-
rious alluvial deposits. In the two latter forms by
far the largest portion of this metal is obtained ;
but as these sands are themselves produced by the
destruction of auriferous rocks, the gold which they
contain must be regarded as the debris resulting
from the disintegration or grinding of the matrix in
which it was originally enclosed. Crystals of gold
seldom occur in an isolated form ; but when found
should invariably be preserved as cabinet speci-
mens, for which purpose their value is much
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greater than that which they are intrinsically worth
for the gold they contain. The faces of these crys-
tals are generally dull, and in most instances
slightly rounded, even in specimens obtained di-

rectly from veins, and which, conseqnently, cannot
have been exposed to attrition.

In the Gongo Soco mines, in Brazil, an alloy of
gold and palladium, of a pale yellow colour, is
sometimes found ; and in some parts of Columbia
a somewhat similar mixture is procured, in which
the palladium is replaced by another rare metal,
called rhodiam.

The composition of various specimens of Native
Gold, as obtained from different localities, is given
in the following table :—

Experimenters Locallty Gold Silvercuppeﬁ Iron
From the mine ' ’ y
N o Beraol } (9378 594 008
. Rose. m mine
of Sinnowah,} 60°08| 38:38| 0-33
Frﬁlt‘ith. .
m the mine
of Sanha-Roea} 64:98 85.07
Boussingault. F’;’;’:‘ﬁ,'l‘f‘“.‘yl'} 64:52) 8548
Gold from Ojas .
Anchas OJ } 8450, 1550,
» Rio-Sucio .|87-94] 1206
il
Anamaboc, Africa 98% l%ig w. | 015
88 * 0-10( 036
T, H. Henry. {Bathu”rst, Aub.
urst, A } 9568 3.92 .. | 016
‘Norria. » » 19115 828 ... | 057
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Gold is so extremely malleable, that one
grain of it may be beaten out into a leaf having a
surface of fifty-six square inches, and of which the
thickness is only one two-hundred-thousandth of
an inch. When reduced to very thin leaves,
gold is to a certain degree transparent; and on
being held against the light appears of ‘a. beautiful
green colour. According to Daniell, this metal
melts at a temperature corresponding to 2016°
Fahr.; and when still more intensely heated, affords
perceptible metallic fumes. A globule of gold,
exposed between two charcoal points to the action
of a powerful galvanic battery, gives off abundant
metallic vapours, by the escape of which its weight
is rapidly diminished. When precipitated from its
solutions, gold assumes a dark brown colour, but on
being rubbed with a piece of polished steel, or other
hard body, it readily assumes its ordinary yellow
colour and metallic aspect. Pure gold may be ex-
posed for an indefinite length of time to the action
of air and moisture, without Lecoming in the least
degree tarnished ; nor is it oxidised by being kept
in a melted state in an open crucible. Neither
sulphuric acid (oil of vitriol), hydrochloric acid
(spirits of salts), nor nitric acid (aquafortis), attacks
gold, even when in a finely divided state; but by
aqua regia, which is a mixture of nitric and hydro-
chloric acids, it is readily attacked and dissolved in
the form of chloride. Gold may also be dissolved

D
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by hydrochloric acid, to which has been added scme
substance capable of liberating chlorine: among
these may be mentioned chromic acid and peroxide
of manganese.

Gold is not directly attacked by sulphur at any
temperature ; but when fused with the alkaline
‘sulphides, it is readily acted on, with the formation
of a double sulphide of gold and the alkaline
metal employed.

The examination of an.auriferous rock for gold
is an extremely simple operation. It is first
pounded very fine and sifted ; a certain quantity of
the sand thus obtained is washed in a shallow
wooden or tin pan, and as the gold sinks the lighter
portions of the substance are allowed to float off
into some other receptacle. The largest part of the
gold is thus left in the angles of the pan, and by a
repetition of the process a further portion is ob-
tained. When the bulk of sand is thus re-
duced to a manageable quantity, the gold may be
amalgamated with clean mercury, and the amalgam
obtained finally heated in an iron retort, by which
the mercury is expelled, whilst the gold remains in
the vessel. By successive trials in this way the
proportion of gold contained in a specimen of rock
or alluvial gravel may be ascertained with consider-
able exactness. This affinity of mercury for gold
is largely employed in the treatment of auriferous
substances. The various processes by which these
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results are obtained on a large scale will be
described in a future chapter. When gold is asso-
ciated with other metals, such as copper or lead, the
true proportion in which it exists can only be ascer-
tained by means of an assay.

From the great weight and flexibility of gold, as
well as from its colour, it might be thought impos-
sible to confound it with any other substance ; yet
experience has proved, that various other natural
productions are sometimes mistaken for it. The
substances which most frequently lead to these mis-
takes are iron pyrites, copper pyrites, and yellow
mica; but in every case a very superficial exami-
nation only is required in order to detect the true
nature of the mineral under consideration. Iron
pyrites, which is certainly more frequently than any
other substance mistaken for gold, occurs in small
cubical crystals, in veins disseminated in various
slate rocks and in the coal fields: itis also abundantly
found in globular concretions, or kidney-shaped
masses, imbedded in indurated clay and chalk. This
substance also accompanies the ores of all the other
metals, and extends from the oldest formations up
to the newest alluvial deposits. Iron pyrites is,
however, readily distinguished from gold, since in-
stead of flattening like that metal under the ham-
mer, it is extremely brittle, and therefore readily
broken. In the second place, its weight, or rather
its specific gravity, is only about one-fourth that of
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gold; and lastly, when heated with nitric acid, it
is dissolved with evolution of copious red fumes,
whilst gold when thus treated is in no way affected.
Tt is a remarkable fact, that this mineral, which
is so frequently mistaken for gold, often contains
minute traces of that metal, although it seldom
occurs in sufficient amount to render its extraction
a remanerative operation.

Copper pyrites, the second mineral which is fre-
quently mistaken for gold, has a strong metallic
lustre and deep brass-yellow colour. This mineral
is formed in lodes or veins, which usually occur
either in granite, grauwacke, or clay-slate, although
it is sometimes met with in serpentine, gneiss, and
some other rocks. It is most commouly associated
in these deposits with iron pyrites, blende, and
galeua, together with the carbonates, phosphates,
and other ores of copper. When heated on a piece of
charcoal before the blowpipe, this mineral readily
fuses into a dull black globule, which, from the
presence of iron, is magnetic. If mixed with car-
bonate of soda and a little borax, it yields, when
similarly treated, a button of metallic copper. In
order to ensure success, however, this operation
requires a little skill on the part of the operator;
and consequently the non-production of a button
of copper should not be regarded by the inexpe-
rienced assayer as a proof of its absence in the
mineral examined. An easier and far more
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satisfactory experiment, to determine the presence
of copper in an ore of that metal, is the follow-
ing :—DPulverize the ore either in an iron mortar,
or, if that be not at hand, with a heavy hammer:
the powder thus obtained is dissolved in nitric
acid, and the solution evaporated nearly to dryness
in a saucer or some other shallow vessel; water
is added, and afterwards ammonia (spirits of
hartshorn) in excess; if the liquor now assumes
a blue colour, it is a proof of the presence of copper
in the mineral examined. If copper be present in
appreciable quautity, a knife, or any other bright
steel object, will immediately become coated with it
if immersed in the dilute nitric acid solution.

Mica is one of the constituents of gneiss granite,
and mica slate, and gives to the former its lamellar
structure : the specific gravity of this substance

" never exceeds 3:00 ; and this circumstance, toge-
ther with its foliated structure, is quite sufficient to
distinguish it from gold, which in colour it to a
certain extent resembles.



METHOD OF EXAMINING AURIFEROUS
DEPOSITS.

WHEN a country is suspected to contain gold,
the points to be most carefully examined are the
sands of the rivers and streams flowing through it,
. as well as the particles of disintegrated rock which
often accumulate in the eddies of ravines formed
on the sides of hills by the action of water during
great floods. The sections of rock thus laid bare
are also to be eXamined, with a view to the dis-
covery of veins of auriferous quartz, from which
specimens must be broken, and afterwards carefully
assayed. In examining the sands brought down by
rivers, such portions should be selected for experi-
ment as have, from local causes, been subjected to
the action of rapid currents and eddies; since, from
the great density of the metal sought, it invariably
accumulates in those situations. I is usually
found, and particularly in the Australian gold

fields, that if a river or creek produces fine scaly
; gold in those parts of its course which lie through
a flat, open country, it will, if followed into the
mountainous districts in the direction of its source,
', become more productive, and yicld gold in the form
* of “ nuggets” and less finely-divided grains. The
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most productive localities hitherto found have been
the bends or curves of rivers, and in these places

the conformation of the banks on the convex and ;

concave sides of the stream are found to be
materially different. On the convex side, the
banks in these cases consist of long slopes, oppo-
site to which are nearly perpendicular bluffs.
These slopes appear to have been formed by the
reverberation of the stream from the opposite
perpendicular cliff, and on all such slopes the
gold is found to be much more plentiful than on
the banks of the same river, where the water flows

through a straight and uninterrupted channel.

The section of a river through one of the curves
above described would present very nearly the ap-
pearance represented in fig. 3, in which a is the
auriferous slope, and 4 the perpendicular bluff.

N W\ P ]

—

—_—



40 METHOD OF EXAMINING

As a general rule, in looking for gold, the
rocks in the district to be examined should be
either granitic, porphyritic, or quartzose, although
it is also found in other formations, and partica-
larly in clay-slate. The quartz in auriferous loca-
lities is frequently stained of a rusty brown
colour, from the preseuce of peroxide of iron,
and in many instances presents a cellular or
honeycombed appearance. The tools employed
by persons looking for new gold fields, or prospect-
ing, as it is usually called in Australia, are ex-
tremely simple, and consist of a crow-bar, pick-axe,
shovel, and a large round flat-bottomed tin dish.
When a spot has been found which from its geo-
logical appearances would indicate the presence of
gold, the pan is filled with the earth to be examined,
and carried to the nearest stream, where its con-
tents are carefully washed. This is done by placing
the vessel slightly below the surface of the water,
and then agitating the earth and sand which it
contains, first by the hand, and afterwards with a
sort of oscillatory movement of the basin itself, so
as to allow the lighter portions to float away in the
stream, whilst the heavier matters accumulate at
the bottom of the pan. By thus alternately filling
and washing out the dish, a considerable quantity
of heavy sand is at length accumulated at the bot-
tom ; and by a careful exemination of this residue
it is easy to determine whether gold exists, and if
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found, whether it be present in sufficient propor-
tion to pay the expenses of working. In this
subsequent examination of the earthy residue a
small magnifying lens, fig.4, will be found extremely
useful, as by its aid the presence of

gold may be detected in cases when, Q
particularly if in a very fine state of p
division, it'would otherwise escape

observation. Should the spot ex-

amined appear to yield a remune-

rative amount of gold, a larger quan- 4.

tity is employed; and the process of digging and
washing regularly commences.

‘When the auriferous deposit is situated at a dis-
tance from any creek or pool, its working consti-
tutes a dry digging, and the earth and sand
removed have to be carried for the purpose of wash-
ing to the nearest available water. River diggings
are, however, generally speaking, the most produc-
tive, and in these the larger fragments or nuggets
are most frequently found. In such localities,
however, a very careful examination is required, as
the gold is seldom found at the surface, but at a
greater or less distance below the present b bed of the
Tiver, and the nuggets and larger grains are most
frequently obtained from holes and crevices existing
_in the rocks on which the sand and gravel repose.
"When the surface consists of a loose gravel, the

precious metal will in most instances have subsided
o e
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beneath this coarse deposit, and is found mixed

with a blue tenacious clay, whichis not readily

disintegrated by the current. On the surface of
* this second bed the gold is usually distributed in a
{ thin stratum, which must therefore be carefully col-
} lected and washed. With this view trenches are dug,
; and by means of what are called “ back troughs”

the course of the stream is entirely diverted. When

the bed of the creek has been thus exposed, and
_ all the larger pebbles and gravel removed, the ex-
posed stratum of blue clay is collected and carefully
washed.

It may also be remarked here, that parties pro-
specting should carefully examine the surface of the
country, in order to discover the beds of any old
stream, now become dry, through the river which
they formerly conveyed having chosen other chan-
nels. By closely examining these old water-courses
it is easy to ascertain the points at which eddies
formerly existed : and in such places a search is
often well repaid. Here the earth and sand must
be removed until the original bed of the stream
has been reached ; and when this has been effected
the firm blue clay is collected and washed, as in the
case of that which occurs in the beds of existing
rivers. When these situations prove productive,
the pits are sometimes sunk to a considerable depth,
and from such holes hundreds of pounds worth of
gold have sometimes been collected in a single day
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by persons with only the most rudimentary know-
ledge of mining; whilst others, with a still less
degree of intelligence, have worked during the
same time at a hole only a few yards distant, with-
out obtaining a single particle of the metal sought.
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GOLD.

Fusion.—In the assay of minerals containing
gold, the object sought is to obtain that metal in
the form of an alloy with lead, which is afterwards
placed in a muffle, and cupelled, with various pre-
cautions. The mineral operated on is to be first
finely pulverized in an iron mortar, and afterwards
fused in an earthen crucible, with a certain pro-
portion of litharge or red lead, and a sufficient
quantity of powdered charcoal, to reduce to the
metallic state a quantity of litharge varying with the
nature of the ore treated, and the weight employed
for each operation. The weight of litharge used
must also itself be varied in accordance with the
richness of the ore, and the nature of the gangue
or matrix with which it is associated. If, which
will frequently be the case, the substance operated
on be either crushed gold quartz, or alluvial sands
which have been more or less concentrated by
washing, the following mixture will be found ex-
tremely convenient. For the sake of being more
definite in the directions given, I will suppose the
ore to be tolerably rich, and therefore 400 grains
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will be a sufficient quantity to employ. If, how-
ever, poor ores are to be examined, double or even
treble that quantity may be operated on, and in this
case a proportionate quantity of flux must be used.
In the case supposed, where 400 grainsis the quan-
tity treated, the resulting button of leag should at
most- not weigh above 200 grains, since, if the re-
sulting button of alloy were too large, a greater
length of time than convenient would be required
for the cupellation. Neither should it be too
small; as, in that case, a part of the gold is
liable to remain in the slags. 1In order, then, to
obtain a satisfactory result, the 400 grains of pow-
dered ore must be intimately mixed on a sheet of
highly-glazed writing paper, with its own weight of
litharge or red lead (dry white lead will do equally
well when these are not to be obtained), 200 grains
of dry carbonate of soda, and from 7 to 8 grains of
dry and very finely-powdered charcoal. This mix-
ture is introduced into an earthen crucible, of
which it should not fill more than two-thirds the
capacity. This is now covered with a thin layer of
borax, and fused in an assay furnace, care being
taken to withdraw the crucible from the fire as
soon as a liquid and perfectly homogeneous slag
has been obtained, since the unreduced litharge
would otherwise be liable to cut through the pot,
and spoil the experiment.

When the substance operated on contains other
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metal besides gold, the addition of charcoal or any
other reagent to reduce the litharge is in many
cases unnecessary, as litharge readily attacks all
the sulphides, arsenio-sulphides, &c., and oxidises
nearly the whole of their constituents, with the ex-
ception of silver and gold, whilst a proportionate
quantity of metallic lead is at the same time set
free. The slags thus formed contain the whole of
the excess of litharge added, whilst the button
of alloy produced is extracted by breaking the cru-
cible, after it has been allowed to cool, and is then
subjected to the process of cupellation. The pro-
portion of oxide of lead to be added to ores of this
description necessarily varies with the amount of
oxidisable substances present, but should in all
cases be added in excess, since, if the slags retain
any traces of an alkaline sulphide, the whole of
the gold contained in the mineral will not be pre-
sent in the button of alloy obtained. For the assay
of iron pyrites, about 30 parts of oxide of lead are
necessary ; whilst for mispickel, zinc blende, cop-
per pyrites, grey cobalt, and sulphide of antimony,
from 15 to 25 times their weight only may be
employed.

The only objection to be made to this method of
assay is the large amount of lead which is produced
for cupellation ; since pure iron pyrites affords, when
thus treated, 83 parts of lead, whilst sulphide of
antimony and grey copper ore yield from 6 to 7
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parts. This inconvenience may, however, be ob-
viated, by effecting the partial oxidation of the
mineral by the aid of nitrate of potash or saltpetre ;
by the skilful use of this reagent a metallic button
of almost any required weight may be obtained.
Should the nitre be employed in excess, it would
determine the oxidation of all the metallic and
combustible substances contained in the mineral.
To this the gold alone would be an exception ; but
from the comparatively small quantity in which that
metal exists, it could not thus be obtained in the
form of a button.

‘When, however, the mixture contains at the
same time a large excess of litharge, and the nitre
has not been added in sufficient quantity to decom-
pose the whole of the sulphides present, a reaction
is establislied between the portions of undccomposed
sulphide and the oxide of lead added. The exact
amount of nitre to, be added in these cases will ne-
cessarily depend on the nature and richuess of the
ores treated ; but it should in all cases be borne iu
mind that 23} parts of nitrate of potash are sufficient
to completely oxidise one part of iron pyrites,
and that 1} and 2-3ds their weight in the case
of sulphide of antimony and galena are respectively
sufficient to produce the same effect on these ores.
In certain cases, however, the process of scorifica-
tion is to be preferred.

One of the arrangements best adapted for the
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operations above described, is known by the name
of Seftstrom’s Blast Furnace, and from its extreme
portability offers great advantages to the travelling
assayer.  Such a furnace is represented in fig. 5,
and is formed of two cylinders of sheet-iron placed
one within the other. ¢ represents the outer cylin-
der, and g the inner one, lined with & coating of
fire-clay, about an inch in thickness.

c

5.

Both cylinders are provided with a bottom, and are
fixed together by the top, air tight, in such a way
as to leave an equal space between their sides and
bottoms, as exhibited in the figure. The smaller
cylinder and its lining of fire-clay is pierced near
the middle of the sides with eight holes, all point-
ing towards the centre of the furnace. The crucible
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to be heated is placed in the middle of this arrange-
ment on a piece of fire brick, kept in its place by a
little fire-clay. The air is blown into the opening
a, which is connected with the nozzle of a double-
action bellows, and is thus compressed into the
space &, and thence driven through the holes o into
the cavity of the furnace. Instead of using bellows
a current of air may be advantageously supplied by
means of a rotating fan, as shown in the wood-
cut (Fig. 6), similar to those which are em-
ployed for domestic purposes.

o

|

T

I

‘When this blower is employed, the nozzle should
be held at a distance of about a quarter of an inch
from the orifice @, which in this case must be made
slightly funnel-shaped. The heat thus produced is
exceedingly intense; so much so, that a furnace
having an internal diameter of six inches, and ex-
ternally as large as an ordinary hat, is capable of
melting, with the greatest ease, séveml ounces of
cast iron. The fuel used for a small furnace of
this kind should be charcoal broken into pieces of
about the size of nutmegs. This uniformity is readily
obtained by breaking the fuel into fragments of

E
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nearly the size required, and then sifting it through
two.sieves, one of which retains all the pieces which
are too large, whilst the other lets through all those
which are too small. When, however, the mate-
rials for its erection can be obtained, the ordinary
wind farnace is to be preferred. Figs. 7, 8, repre-
sent this apparatus.

»

7. 8.

Wherever it can be conveniently managed, it is




FUSION. 51

desirable that the ash-pit of the furnace should be
placed beneath the floor of the room in which it is
sitnated, and communicate either with the cellar of
the house or with an opening made in front, which
for the sake of the draught is covered by an iron
grating. The inner cavity of the arrangement may
be made either round or square ; but for large opera-
tions round furnaces are generally preferred, al-
though, for the purposes of assaying, square ones are
more commonly used. The cross section of this
farnace is a square, of which each side may measure
twelve inches, At ¢ is the grate, consisting of
several bars of wrought iron, united together and
turning on a hinge. The side of the grating op-
posite to the hinge rests upon an iron bar p. This
bar is moveable, and can be withdrawn on pulling
a knob on the outside of the furnace. When this
is done, the grate falls perpendicularly on its hinges,
and allows the fuel to escape into the ash-pit
beneath. The mouth of the furnace is closed by an
iron plate %, lined with fire-clay, and fastened to a
chain, by the aid of which and a pulley 7 it can be
opened, when it is necessary either to throw in fuel
or to stir the fire. In this plate there is a small
hole », which can be closed by a moveable iron
cover. This is used for occasionally viewing the
interior of the furnace. From the internal cavity
the heated gases pass into the chimney ¢ by the
canal b ; the cross section of the flue, like that of
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the furnace itself, is a square, and the depth of the
farnace, from the fire bars to the moveable cover,
may be from two feet to two feet two inches. In
many furnaces the cover, instead of being hung on
hinges, as above described, is simply made to slide
loosely over the aperture. The chimney of a fur-
nace of this description should be at least 20 feet in
height.

The opening &, between the furnace and the
chimney, should be about 8 inches by 2; but,
should it be required, these dimensions may be
readily diminished by means of a little fire-clay,
and some pieces of refractory brick. The internal
lining of such furnaces is commonly made of re-
fractory bricks, bedded in fire-clay, but in default
of the former material a lining of fire-clay alone
may be readily substituted. The chimney must be
provided with a damper for the regulation of the.
draught.

‘When this furnace is to be employed to effect a
fusion, the opening i is closed by a piece of fire-
brick ; another fragment of brick is’ placed on the
grate, and on this stands the crucible in which the
experiment is to be made.

When employed for making cnpellatlons, the
muffle is introduced through the opening ¢, and
rests on the bars 0 0. This farnaceis not recom-
mended as being of the best form and dimension
that could possibly be used for the purposes of
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assaying, but is extremely useful for geﬁeral pur-
poses, and can, if required, be employed for running
down large quantities of gold dust.

Cupellation.—In order to ascertain the amount
of the precious metals, ¢. e. the silver and gold
contained in the buttons of lead obtained by the
foregoing operations, they are subjected to a pro-
cess called cupellation

This process is founded on the circumstance that
when silver and gold are exposed in a state of
fusion, to the action of the air, they neither give
off perceptible vapours, nor are sensibly oxidised,
particularly when wmore oxidisable metals are
present. -

In order, then, to obtain the gold contained in

.the buttons of auriferous lead taken from the cru-
cibles in which the fusions have been conducted, it
is only necessary to expose them on some absorb-
ing medium to such a temperature as may oxidise
the lead, whilst the gold is not so affected. The -
oxide of lead, or litharge, which is thus produced,
becomes rapidly absorbed by the porous substance

" by which the assay is supported, and nothing but a

small button of gold, or of ‘gold containing a

certain quantity of silver, ultimately remains in

- the metallic state.

These supports are called cupels, and are made
of bone-ash, tightly consolidated by pressure in an
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iron mould, which gives to them the form repre-
sented by figs. 9 and 10.
3 A very cenvenient kind of far-
N\ % nace for the purpose of cupel-
9. 10. lation is represented by figs.
12and 18. The first of these figures represents the
furnace in elevation, and the second in section.
This furnace, as shown in the drawing, is made of
sheet iron, thickly lined with fire-clay.
The most important part of this apparatus is the
muffle 7, which is a small arched retort of fire-clay

closed at one of its extremities, and furnished either

with small holes or perpendicular slits in the sides
and end, in order to allow of the free circulation
of air through its internal cavity. The accompany-
ing wood cut (Fig. 11) represents a muffte of this
kind, before its introduction into the furnace.

11.

When fixed, it is so arranged that whilst one of
its extremities is supported by a proper shelf, the
other corresponds to the opening o', to the sides of
which it is carefully luted by a little moistened fire-
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12. 18.

“clay. This position of the muffle in the furnace
admits of its being readily heated on every side;
_ whilst the openings in its end und sides admit of
the passage of a current of air from the door &'
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into the cavity of the furnace. In this way the in-
terior of the muffle is constantly traversed by a
highly oxidising current of air, and the draught of
the furnace is kept up by the addition of a long
chimney of sheet iron ¢. To light this apparatus
a little ignited charcoal is introduced by the open-
ing d, and the cavity of the furnace afterwards filled
up with the same fuel ; the whole of the openings
must be now closed by their proper slides, with the
exception of the ash-pit @. Instead of charcoal,
good hard coke, broken into small pieces, may be
employed ; and when the muffle has become red-
hot, six or eight cupels, which have been previounsly
drying on theledge around the chimney, are taken
by tongs of the form shown fig. 14, and placed on
the floor of the muffle. This, to prevent its being
corroded should any lead be spilt upon it, is pre-
viously covered by a thin layer of pounded
bone-ash. '

The opening &’ is now closed by its doors, so as
to prevent the introduction of a current of cold air,
and the cupels are thus raised to the temperature
of the muffle itself. When this has been done the
door is again removed, and into each of the cupels
is introduced, by a pair of slender steel tongs, a
button of the alloy to be assayed. The door is now

"a second time closed during a few minutes, in
order to facilitate the fusion of the alloy, and on
its removal each of the cupels is found to contain a
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bright convex metallic globule, in which state

. the assay is said to be wuncovered.

thus admitted rapidly converts the
lead into litharge, which, as fast as it
is produced, is absorbed by the bone-ash
of the cupels; and at the same time
there arises a white vapour, which is
gradually carried off through the open-
ings in the sides of the muffle. An
annular stain is also formed around the
the metallic bath: this gradually ex-
tends, and penetrates into the substance
of the cupel in proportion as the metallic
globule itself diminishes in size. When
nearly the whole of the lead has been
thus converted into litharge, and ab-
sorbed, the remaining bead of rich alloy
appears to become agitated by a rapid
circular movement, by which it seems
to be made to revolve with great ra-
pidity. At this stage of the operation
the agitation will be observed to cease
suddenly, and the button, after having
for a moment emitted a bright flash,
becomes brilliant and immoveable.

The air

14.

This phenomenon is called the érightening or
coruscation of the metal, and a button remains on
the cupel, which, if the original mineral merely

contained gold, mixed with the more oxidisable
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bodies, consists of that metal in a state of almost
chemical purity ; but if the ore be argentiferous, as
well as auriferous, it will be composed of a mixture
of gold and silver. _
The litharge employed in the first stage of this
process, for the purpose of supplying the lead
necessary for the assay, in almost every instance
contains a certain portion of silver, for which due
allowance must be made in the results obtained.
In order to do this, it is necessary to ascertain, by
a preliminary experiment, in what amount silver is
sent in the lead reduced from such litharge;
1 having ascertained the weight of the button
:ained, the proper reduction is calculated, and
tracted from the button of alloy obtained. When,
vever, the fusion has been conducted by the aid
nitre, it is extremely difficult to arrive at accu-
e results by this means, and consequently in all
*h cases, as well as when the ore contains silver
addition to gold, recourse must be had to the
icess of parting, which will presently be de-
ibed.
If, after the brightening of the button, the
sel were immediately removed from the muffle,
y metallic globule would be liable to sproutz
vegetate, by which its surface would not only
covered by numerous arborescent asperities,
t a portion of the metal would probably be thrown
and lost. This effect is only produced when a
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large portion of silver is present, and it appears to
be partly due to the sudden cooling of the surface
exposed to the air, which by its contraction
compresses the liquid metal contained in the
interior, and causes it to burst through the outer
coating. The effect is, however, chiefly owing
to- the expulsion of oxygen gas, as silver is
known to absorb that body when in a fused state,
and again to part with it at the moment of conso-
lidation. The oxygen in this case would almost
appear to be mechanically combined.

To prevent this sprouting from taking place,
and to guard against the loss of metal that is
liable to ensue, the cupel on which the button
has brightened should be immediately covered by
another, which has heen kept red-hot for that pur-
pose. The two are now withdrawn together, and
allowed to remain on the ledge before the muffle,
until the metal has been solidified, when the upper
cupel may be removed, and the globule of rich
alloy detached and weighed.

From the circumstance that silver is sensibly
volatile at elevated temperatures, it becomes neces-
sary to make cupellations of the buttons obtained

. from ores containing that metal at the lowest heat
at which the ahsorption of the litharge can be
readily determined. 1If, however, the cupel be not
made sufficiently hot, an annular incrustation of
erystallised litharge will begin to accumulate around
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its edges, and if at this point the fire be not im-
mediately attended to, the deposit of oxide spreads
rapidly over the whole surface of the metal, and
the further progress of the operation becomes
entirely stopped. In case of this happening, the
mouth of the cupel must for a few minutes be
closed by its door of sheet iron, and the heat of
the muffle raised by the addition of fresh fuel:
should this fail to uncover the bath, a small quan-
tity of powdered charcoal may be sprinkled over
its surface. .

The temperature best suited for cupellation is
obtained when the muffle and the enclosed cupels
are at a full red heat, and the vapours which arise
from the alloy curl gradually away, and are promptly
removed by the draught. When the mpffle is
heated almost to whiteness, and the vapours rise to
the crown of the arch, the temperature is too high,
and when on the contrary the fumes lie over the
bottom, and the sides of the openings in the muffle
begin to darken, a little more fuel must be added
through the door f, and the heat gradually raised.
When the operation is conducted at a proper tem-
perature, the cupel should be of a cherry-red
colour, and the fused alloy very bright and convex.
At the commencement of the operation the heat
must be a little raised, for the purpose of fusing
and uncovering the button, and just before the
globule is about to brighten, a slight elevation of
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temperature is again advantageous, but if a proper
heat has been kept up during the progress of the
operation, this is by no means necessary. '

The success of an experiment is likewise con-
siderably influenced by the force of the draught
passing through the muffle. 'When the current is
too rapid, the cupel becomes cooled, and the lead
is oxidised with greater rapidity than it should be:
in this case the litharge produced is not absorbed
by the test as fast as it is generated, and con-
sequently the surface of the alloy is covered by a
coating of oxide of lead, by which it ultimately
becomes .protected from any further oxidation.
"When, on the contrary, the current is too feeble,
the assay remains a long time in the muffle, and,
if silver be present, a large amount is lost by sub-
limation.

If an assay has been properly conducted, the
residual button is round, bright, and smooth op its
upper surface, and beneath should be crystalline,
and present a frosted metallic appearance; it is
easily detached from the cupel, and readily freed from
any adhering litharge. This globule is now removed
by a pair of fine steel forceps, and slightly crushed
between the jaws of a pair of pliers, by which the
oxide of lead, which frequently attaches itself to it,
becomes pulverised, and is removed by scratching
with a small brush made of stiff hogs’ bristles.
When the buttons obtained on the cupels are ex-
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tremely small, they are best flattened on a small
anvil or steel stake, before being cleaned by the
brush. The flattened discs are then examined by
the aid of a powerful lens, in order to be sure that
their surfaces are perfectly: clean, and afterwards
weighed in a balance capable of turning with
1-1000th of a grain weight. For the purpose of
weighing the ore previous to its fusion with the
litharge, as well as for ascertaining the weight of
the button of lead obtained, when that is required,
a pair of common apothecaries’ scales may be con-
veniently employed. .

‘When, in addition to gold and lead, the button
obtained by the fusion likewise contains copper, it* -
must be cupelled like the similar alloys of silver
and lead, but as copper possesses a much greater
affinity for gold than for silver, a proportion-
ately large addition of lead must be made, in
order to ensure the production of a button in which
copper is not present. This proportion varies in
accordance with the composition of the alloy
operated on, as shown in the following table, in
which is indicated the total amount of lead to be
added to the various alloys of gold and copper, in
order to obtain the former metal in a perfectly pure
state.
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. Quantity of Lead
oS e
Allo remove the Copper by
Y. Cupellation.
1000 thousandths 1 part
900 » 10 ,
800 » 16 ,,
700 ”» 22 ,,
m ”» 24 »
% ” 26
800
f% » “ »
&0

Instead of using the cupellation furnace de-
scribed at the beginning of this chapter, a small .
one, made of fire-clay, and bound with iron hoops,
may sometimes be used with advantage. These
small clay furnaces are, however, liable to be
broken, and are consequently inconvenient when
they have to be carried to any considerable dis-
tance. The best crucibles to be employed for the
fasion of the ore, are either the Cornish, or those
known by the name of London pots, although,
when made of good material, I usually prefer the
latter. Those called four-inch pots are of the most
convenient size.

Cupels.—The manufacture of cupels is an ex-
tremely simple operation, and is thus conducted.
The bone-ash obtained by burning bones, either in
heaps, or in the larger assay furnace, page 50, is
first pounded, and then passed through a sieve of
fine wire gauze, and afterwards mixed with water
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until sufficiently moistened to retain the marks of
the fingers when taken up and tightly squeezed in
the hand. To give to the cupels, when made, a
certain degree of firmness, a little carbonate of
potash is sometimes added to the water with which
the bone-ash is moistened. The amount of alkaline
carbonate required for this purpose is exceedingly
small, since a fragment of the size of a hazel nut
will be amply sufficient to add to a pint of water.
Instead of water, some persons use sour beer, and
thus dispense with the use of any kind of alkali.
The form of mould best adapted for the manufac-
ture of cupels is represented by fig. 15, and consists
of a bevelled steel ring, 3, and a

die, @, made of the same metal, and

fitted with a wooden handle. To

make a cupel, the cavity is nearly

filled with moistened bone-ash, which

is first compressed slightly by the

hand, and afterwardsbythe die, which

is tightly driven into the ring by

the use of such a mallet as is shown

—— fig. 16. When sufficiently con-
@D lidated the dic is withdrawn, and
by introducing a wooden cylinder
which exactly fits the aperture, the cupel is with-
out difficulty removed. The use of this wooden
cylinder is sometimes liable to crumble the edges
of the cupel, and for this reason a loose plate, ¢,

15.
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“exactly fitting the bottom of the mould, is fre-
quently introduced, before the bone-ash is placed

16.

in it. When this precaution is taken, the iron
protects the bottom of the cupel, and enables the
operator to use considerable force without injury
to the edges of the newly made test. This iron
plate must of course be replaced each time a cupel
is made, and, with the test before it, is again forced
out of the mould.

Scorification.—Scorification, like the fusion of
the ore with litharge, has the effect of producing an
alloy, which may be subsequently passed to the
cupel, and a very fusible slag, composed of oxide
of lead, and all the other substances present, with
the exception of the precious metals. In the
fusion with litharge, however, the oxidation of the
various substances which are to be removed is pro-
duced by the action of the oxygen contained in the
litharge itself, whilst an equivalent amount of lead
is reduced to the metallic state, and enters into

¥
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combination with the gold and silver which the
mineral may contain, to furnish the required alloy.
‘When, on the contrary, the process of scorification
is adopted, these substances are oxidised by the
aid of atmospheric air, whilst the litharge neces-
sary for the fusion of the earthy and siliceous
matters is itself formed by the oxidation of a por-
tion of the metallic Jead which is added to the ore
to be assayed. For this operation, instead of using
cupels made of bone-ash, small vessels, of the form
represented fig. 17, and made of close-grained fire-
clay, are employed. These scori-
Q| fiers are heated in the muffle of
Wit an ordinary assay furnace, and as
17, many assays may be introduced

al one time as there is room for in the muffle.
Before introducing the scorifiers into the furnace,
they are each charged with a determined weight of
the mineral to be operated on, reduced to the state
of a fine powder, and intimately mixed with a cer-
tain quantity of finely granulated lead. They are
now placed in the muffle, and there strongly heated
during a quarter of an hour, with the door at the
mouth closed. At the expiration of this time the
lead will be found to be melted, and the mouth of
the muffle is again opened. The current of heated
air which now passes through the muffle imme-
diately begins the process of roasting, which is con-
tinued tranquilly, without there being any necessity




SCORIFICATION. 67

for continual stirring, as is frequently the case when
substances are roasted in the muffle without the
addition of lead. The effect of this oxidation is to
produce a slag on the surface of the metallic bath,
and this, which at first accumulates around
the edges of the scorifier, soon becomes extended
over its whole surface. These slags, which at the
commencement of the operation are frequently solid,
gradually become soft, and finally remain in a per-
fectly liquid state; since, in proportion as the
operation advances, the quantity of oxide of lead
which they contain becomes more and more con-
siderable. \
" When it is thought that the scorification has
been sufficiently advanced, the fused matters are
well stirred with a slender iron rod, for the purpose
of mixing with the mass any hard and pasty sub-
stances which they may contain, and which might
- otherwise remain attached to the sides of the vessel.
After this the muffle is for a short time strongly
heated, and the slags thereby rendered as com-
pletely liquid as possible. The point at which the
scorification has been sufficiently advanced may be
recognised by placing in the mixture a small iron
poker, previously heated to redness ; and when, on
‘withdrawing this, it is found covered with a slight
film of scoria, which runs off without forming a
small solid drop at the end of the rod, the operation
may be considered complete. This condition of
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the slag is indispensable, in order that no metallic
buttons may remain adhering to the sides of the
vessel.

‘When this point has been attained the operation
is terminated, and the scorifier immediately with-
drawn from the fire by means of proper tongs, and
the alloy poured into a mould of the form repre-
sented fig. 18.

‘When cold, the metallic button is readily separated
from the slags, and may be passed on a cupel in
the usual way.

The process of scorification is, without exception,
applicable to the assay of all kinds of suriferous
and argentiferous ores, and is at the same time one
of the most exact methods that can be employed.
‘When the gangue or matrix of the ore assayed is
siliceous, the oxide of lead, which is formed by the
roasting of the metallic lead, combines with the
silica to form a fusible silicate; whilst the re-
mainder of the lead, which escapes oxidation, unites
with the silver and gold which may be present in
the ore. When these metals are in combination
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with other metallic substances they absorb oxygen
from the atmosphere, and the oxides produced
combine with the litharge formed at the same
time, and thus give rise to various fusible com-
pounds.

The chief and most valuable feature of the pro-
cess of scorification is, that however small may be
the proportion of the lead employed, the slags pro-
duced never contain any oxy-sulphides at the close
of the operation ; and from this it follows that they
rarely retain the most minute trace of either gold or
silver. 'We have, moreover, seen that the assay of
the sulphides and arsenio-sulphides by means of
litharge is attended with considerable inconve-
nience, from the amount of that oxide which it is
nedessary to employ; since for the first 30 parts,
and for the second as much as 40 patts, are some-
" times required, and if these amounts be not re-
spectively added the slags will retain sulphides in
combination, by which the results of the -expeti-
ment will be more or less vitiated.

Parting. —When, as is frequently the ease,
the button produced by the fusion of the ores
contains, in addition to lead and gold, a certain
proportion of silver together with traces of copper,
it must be cupelled at a moderate temperature,
and, if necessary, an additional quantity of silver
added. By operating in this way the button
obtained on the cupel consists of an alloy of silver
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and gold, which is afterwards treated with an ex-
cess of nitric acid : this effects the solution of the
silver, and leaves the gold untouched in the form
of a brown sponge, in the bottom of the flask in
which the experiment has been conducted. In
order, however, to obtain perfectly exact results, it
is necessary that a certain relation should exist
between the amount of the two metals of which the
alloy is composed ; since, if the silver be not present
in sufficient quantity, the mixture is not completely
attacked by nitric acid ; whilst on the other hand,
when too large a proportion of this metal is added,
the gold remains in a pulverulent form, which
renders its collection for the purpose of weighing
extremely difficult.

This operation, which has received the name
of parting, is found to succeed most fully when
the alloy contains a little less than three parts of
silver to one of gold, and therefore, in all cases
where the greatest exactitude is required, the addi-
tion of silver must be so managed as to agree as
closely as possible with this proportion. If the
alloy contain less than two-and-a-half parts of silver
to one part of gold, the solution of the silver is not
readily effected, as in this case some of its particles
are so enveloped in gold as to resist for a long time
the action of the strongest nitric acid.

The operation of adding the proper amount of
silver to an alloy of gold to reduce it to the best



PARTING. 71

- standard for the process of parting, is called sn-

quartation. 'The quantity of silver necessary for
this purpose is estimated in accordance with the
approximative composition of the alloy produced
by direct cupellation. This may be judged of
either by the touchstone, as will be presently de-
scribed, or in many instances by a simple mspec-
tion of its colour and hardness.

The inquarted button, when obtained, shou],d
be carefully flattened with a polished hammer
(fig.19) on a steel anvil, and 3
afterwards attacked in a small
flask or test-tube by nitric acid
of specific gravity, 1'15. After -
being boiled with acid of this
strength until the red vapours at
first given off have ceased to be
evolved, the residue is again 19,
heated to ebullition during from ten minutes to a
quarter of an hour in acid of specific gravity 1-25.
At the expiration of this time the acid is care-
fully poured off, and the residual gold, after being
carefully washed with distilled water, is transferred
to a thin porcelain capsule, from which the water
is partially removed by pouring, and the remainder
evaporated by exposure to a gentle heat. After
being heated to redness the pulverulent gold may
be either weighed directly in an accurate balance,
or be folded in a small piece of poor lead-foil, and
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again passed to the cupel so as to obtain it in the
form of a pure metallic globule. It is of the
greatest importance that the acid employed for
the above operation should be perfectly free from
chlorine.

Assay of Gold Dust and Artificial Alloys.—As
in these cases the standard operated on is in most
instances approximatively known without having re-
course to any preliminary investigation, the opera-
tion usually commences by fusing the alloy in a
cupel with about five times its weight of poor lead,
and then adding the amount of pure silver necessary
to bring the mixture to the proper composition.
After having in this way obtained a button by cu-
pellation, it is first flattened on an anvil, and after-
wards annealed by being heated to redness in the
muffle, and allowed to cool. Ii is then drawn out
into the form of a long slip by being repeatedly
passed between the rollers of a small flatting-mill.
During the progress of this operation the metal re-
quires to be a second time annealed, and when
syfficiently reduced in thickness should represent a
metallic ribbon of about three-eighths of an inch in
width, and three inches in length. A convenient
weight of alloy to operate on is 12 grains, as this,
as will be shortly explained, bears a simple relation
to the carat. In laminating the cupelled button, it
is, however, necessary that it should be reduced to a
suitable thickness, so that on the one hand the
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silver may be readily dissolved, whilst on the other,
i the lamination be carried too far, the gold re-
maining at the close of the experiment will not
possess sufficient coherence to admit of being conve-
niently removed and passed to the muffle. The
strip of alloy thus prepared is now wound in the
form of a spiral around a piece of iron wire, or
the barrel of a quill pen, from which it is removed
to & small glass matrass capable of holding about
six fluid ounces, which, with the tongs used for
holding it, is shown fig. 20. Instead of employing
a flask of the form here represented, a small
bulb-shaped matrass with a long neck is fre-

quently used: this latter form is now generally
adopted by the best assayers of bullion, both
on the continent and in this country. About
two ounces of nitric acid of specific gravity 1:15,
are now added, and the whole exposed to the tem-
‘perature of ebullition until red fumes have ceased
to be given off: when this occurs the first liquor
is carefully poured off and replaced by the same
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quantity of acid having a specific gravity of 1-25;
with this the residue is briskly boiled for another
ten minutes, after which it is poured off, and the re-
maining gold carefully washed. The flask is now
entirely filled with distilled water, and after covering
the neck with the thumb, so as to prevent the escape
of any of the liquid, it is so inclined as to allow the
cornet of spongy gold, which retains the form of
the original alloy, to descend slowly and without
breaking to the neck of the matrass. The metallic
spiral is now carefully allowed to drop into a small
earthen crucible, fig. 21; the water is carefully
A poured off, and when quite dry the
whole is heated in the muffle to bright
W redness. In these operations the

¥ stronger acid is not at first applied,

21 because it is liable, by its rapid action

: on the silver, to divide the gold in the
form of powder : but some of the best assayers are in
the habit of using acid of the density of 1'20, and
in this case, if the operation be skilfully conducted,
there will be no need of any subsequent addition of
stronger acid. When the attack has been carefully
conducted the gold remains in the form of a friable
brown sponge, having very nearly the same dimen-
sions as the original spiral of alloy: on heating this,
however, as before described, it contracts very consi-
derably, and at the same time a¢quires the colour and
consistence of ordinary malleable gold. The results.
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thus obtained differ from one-quarter to one-half-
thousandth from the actual truth, and are therefore
sufficiently exact for every commercial purpose.

The Touchstone~—When the apparatus and re-
agents necessary for the carrying out of a complete
assay cannot be procured, a very near approxi-
mation to the truth may be obtained by the use of
the touchstone ; and as the materials employed for
these operations are extremely portable, its use is
sometimes attended with considerable advantage.
This process essentially consists in rubbing some
convenient part of the object to be examined on
8 hard siliceous stone of a dark colour, on which it
thus leaves distinct metallic traces : from the aspect
of these marks, and their behaviour when treated
with nitric acid, either with or without a slight ad-
dition of muriatic acid, the operator judges of the
value of the gold subjected to examination. The
material employed for this purpose, and which is
generally known by the name of touchstone, is a
coarse-grained species of uartz coloured by bitumi-
nous matter, and of which large quantities are
found in Saxony, Bohemia, and various other
localities.

In order to be enabled to judge of the value of
an alloy from the nature of the marks left by it on
the surface of the stone, the assayer is furnished
with a series of small bars or touch needles, formed
of alloys either of copper and gold, or of silver and
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gold, as the case may be, and of which the com-
position is accurately determined.

The trace left on the stone by the alloy to be
examined, is successively compared, both before and
after the action of an acid, with the different marks
obtained from these needles when similarly treated,
taking care to employ those containing copper for
all alloys of that metal, and those alloyed with
silver when silver is supposed to be present in the
specimen operated on. In these examinations the
gold operated on is supposed to possess a similar
standard to the needle whose mark agrees most
closely with it under all circumstances. The acid
most commonly employed for this purpose is nitrie
acid of sp. gr. 1:20, to which about £ per cent. of
mariatic acid has been added. In making these
assays, the first streak obtained on the stone cannot
be employed to ascertain the composition of the
object examined, if it be a manufactured article, as
the surface of jewellery is invariably rendered, by the
process of colouring, of a higher standard than that
of the alloy of which it is throughout composed.
For this reason, therefore, the object must be
passed once or twice over the surface of the stone,
in order to remove the superficial coating of richer
slloy, before making the streak from the compari-
son of which with those of the needles the com-
mercial value of the mixture is to be determined.
This method, although affording much less accu-
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rafe results than those obtained by inquartation
and subsequent parting, is, nevertheless, for many
purposes sufficiently exact.

‘When, in addition to copper, gold, and silver,
the alloy also contains a certain proportion of pla-
tinum, the separation by cupellation of the oxidis-
able metals, and especially copper, is rendered
extremely difficult. In this case, it is necessary
that the silver present should be at least double
the united weights of the gold and platinum con-
tained in the alloy, and that it should be cupelled
at a very high temperature, with the addition of
large quantities of lead. The button thus obteined
is afterwards to be treated by nitric acid in the
usual way, when the presence of so large a propor-
tion of silver determines the solution of the plati-
num, whilst the gold remains untouched in the
bottom of the flask, and is collected and weighed
as already described.

For commercial purposes the quantity of gold
contained in any given mineral is estimated in ozs., -
dwts., and grains, one ton of ore being taken in all
cases as the standard of unity. :
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TaBLE showing the QUaNTITY OF GoLD to the Tox or Oxx,
corresponding to the Wxienrs I Gmams obtained
from 400 Grains of Mineral.

If 400 grains If 400 grains
of Ore give ogn:ﬂtim.ofd of Ore give O?en:itl‘lm'o‘l.d
Fine Gold. vield Fine Gold. yiel
grs. oz, dwts. grs. oz. dwts. grs.
001 01 15 200 16 6 16
002 03 6 300 2410 O
003 0 4 21 l 400 3213 8
004 0 6 12 -500 40 16 16
005 08 4 600 49 0 0
006 0 9 19| *700 57 3 8
007 011 10 ‘800 66 6 16
008 013 1 ‘900 73 10 0
009 014 16| 1-:000 8113 8
‘010 016 8| 2000 163 6 16
‘020 112 16 3:000 245 0 O
-030 29 O 4000 326 13 8
040 3 6 8| 5-000 408 6 16
050 4 1 16 | 6000 490 0 O
“060 418 of 7000 | 57013 8
070 514 8 8-000 653 6 16
080 610 16 9000 735 0 O
090 7 7 0} 10-000 816 13 8
‘100 8 3 8( 20000 1633 6 16

Gold is seldomfound in nature in a pure state, and
for the purposes of the arts is alloyed with a small
quantity of either silver or copper, by which its
hardness as well as its fusibility are considerably
increased.

In this country the standard of the alloys of
gold is calculated in fractions of umity expressed
in carats. Unity is supposed to be divided into
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24 carats, whilst the carat itself is subdivided into
82 thirty-secondths ; so that unity may be consi-
dered as made up of 768 thirty-secondths of a
carat. In this way the gold coinage of the United
Kingdom is said to have a standard of 22 carats;
or, in other words, a sovereign consists of an alloy in
which, in every 24 parts, there are 22 parts of fine
gold, and 2 parts of alloy. It is for this reason
that, for the assay of bullion, 12 grains of the
substance are conveniently operated on, since every
half grain of fine gold found by experiment will
evidently correspond to one carat in the composi-
tion of the alloy. The various subdivisions of
the carat are represented by fractions of a grain,
and the true standard is thus strictly and readily
determined. It is needless to remark, that in all
the foregoing operations the greatest accuracy is
required, both in making the various weighings,
and also in the fusion and separation of the buttons.
It is likewise advisable, in all cases, to make at
least two separate experiments on every sample
examined ; and if these should not agree to within
two or three-thousandths of a grain, other assays
must be made until the desired approximation has
been obtained.

Specific Gravity.—The specific gravity of gold
having been mentioned in a former chapter as a
means of distinguishing that metal from other sub-
stances of nearly the same colour, it is neces-
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sary that the meaning of the term specific gravity
should now be cxplained, as also the methods by

which the specific gravities of bodies may be con-
veniently ascertained.

By the specific gravity or density of a substance
is understood its weight as compared with that of
an equal bulk of some other body taken as a stan-
dard of calculation. In the case of solids and
liquids, distilled water, at the temperature of 60°
Fahr., is taken as this point of comparison; but
the densities of the gases are usually estimated in
relation with common air {aken as unity.

In order to determine the specific gravity of a
body, it is necessary to ascertain its weight when
weighed in air, and also to learn how much it loses
in weight by immersion in water. If we call its
weight in air W, and its weight when suspended in
water w, it is evident that W—ew will represent
the weight of an equal volume of that liquid, as
whenever a solid is placed in a liquid that covers
the top of it, it must necessarily displace precisely
its own bulk of the medium in which it is situated.
The specific gravity of a body being, then, its
weight in comparison with an equal bulk of some
other substance taken as unity, it will readily be
obtained from the above data, and is nothing more
than the relation existing between W and W—10,

which will consequently be represented by %17
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The most common method of iaking specific
gravities, when large pieces of the substance to be
operated on can be readily procured, is by means
of what is called the hydrostatic balance. This
consists ‘of an ordinary balance (fig. 22), of
which the pans are suspended by strings of

unequal length. In order to obtain a density by
this instrument, the substance to be operated on
should be suspended by a hair or filament of silk
to the shorter pan, which has a hook attached to its
under side for that purpose. Weights should now
be added in the other pan until the equilibrium is
restored ; and when this takes place the weight W
will be noted as that of the substance in air. To
obtain the corresponding weight of an equal bulk
of water at the temperature of 60° Fahr., a vessel
of that liquid is now placed under the shorter pan
in such a way that the suspended fragment of
@
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which we desire to know the density may be com-
pletely immersed in it, and weights are to be
removed from the other pan until the equilibrium
be again restored. The second weight thus ob-
tained w, deducted from W, ascertained by weighing
the substance in air, gives the weight W—w of
an equal volume of water, and the required specific

gravity Wvé;; is at once obtained by dividing the

weight in air by this difference. When it is re-
quired to conduct these operations with great ac-
curaey, it is necessary to employ a very delicate
balance, and to remove any air-bubbles that may
attach themselves to the substance when placed in
water, by means of a camel’s hair brush. The tem-
perature of the water in such cases should also
be constantly kept at 60° and any deviation
of the barometer from 30 inches should be duly
allowed for. In cases where but small frag-
ments of a substance can be obtained, the instru-
ment called the specific gravity bottle is most con-
veniently employed. This is nothing more than a
common bottle of which the stopper, nicely fitted
by grinding, is traversed by a capillary tube, and
so arranged that it cannot sink beyond a line
marked upon the neck of the phial. By this means
it is easy to obtain a constant weight of water in
the instrument, since, if it be filled beyond the
line and the stopper afterwards forced into it, the
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residual liquid will escape through the capillary
tube, and the bottle remain exactly full. In order
to take a specific gravity by the aid of this phial, it
should first be weighed when full of water ; a coun-
terpoise equivalent to the weight of the bottle being
placed in the opposite scale-pan. The substance
to be examined must then be weighed in air, and
afterwards dropped into the phial, care being taken
to avoid the loss of the most minute particle. The
stopper is now replaced, so that the bottle may
again remain exactly full, and the whole is re-
weighed. The difference between the weight of
the bottle of water, W, added to the weight of
the substance in air, W’ or W+ W; and that of
the weight of the bottle of water, », when contain-
ing the fragment to be examined, is evidently
W+ W—uw, and the specific gravity sought will,

W4+W :
W4+ W —uw.

The following example may probably render the
above explanations more readily understood. I
find that the bottle full of distilled water weighs
99574 grains = W,

Another substance, which is supposed to be
gold dust, weighs in air 105'30 grains = W'.
The bottle, with the supposed gold dust and water
together, weighs 109552 =w. The united
weights of the substance and bottle of water toge-
ther being 110104 grains=W + W', the weight

consequently, be expressed by
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of the equivalent volume of water displaced will be
110104—109552 =552 = W+ W—w. It
consequently follows that the specific gravity of
the substance is—

10580 _ jg07 =  W4+W
552 T WiW—w

The above result shows, then, that the substance
examined was really gold dust, and bat little mixed
with any kind of alloy.

Instead of operating as above
described, the density of any finely
divided body, such as gold dust,
may be readily and accurately de-
termined by the following pro-
cess: — The substance is first
weighed in air, and then placed in a
specific gravity bottle of known
capacity, and the bottle carefully
filled from a graduated pouretie
(fig. 23), up to the point marked
on its neck.

On consulting the pourette,
every division of which may re-
present one grain of distilled water, it is at once
seen how many grains of water have been
required to fill the bottle, when containing the
known weight of gold, up to the mark on its
neck, On deducting this from the ascertained

; ps
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capacity of the bottle, the weight of the displaced
water is at once seen. The weight of the sub-
stance in air is now to be divided by this result,
and the specific gravity of the body examined is at
once obtained.

The advantages of this method under circum-
stances in which distilled water cannot be obtained
is very obvious, as not only will any liquid not
acting on the substance under examination answer
for the experiment, but the results found are
also perfectly independent of both temperature and
pressure.

From the known speeific gravity of gold, as well
as that of the quartz rock with which it is com-
monly associated, it becomes easy, after determining
the density of the mixture, to ascertain by cal-
culation the relative amount of each present in
any particular specimen.

To find the Proportion of Gold in a Mizture . of
Gold and Quartz.
The specific gravity of the gold = 19:000
The specific gravity of the quartz = 2600
These numbers can be corrected when experiment shows
the specific gravities to be different.
A. Ascertain the specific gravity of the mixture of gold
and quartz. Suppoee it to be 8:067.
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B. Deduct the specific gravity of the mixture from the
specific gravity of the gold: the difference is the ratio of the
quartz by volume:—

19000 — 8067 = 10933,

C. Deduct the specific gravity of the quartz from the
specific gravity of the mixture : the difference is the ratio of
the gold by volume :—

8067 — 2600 = B°467.

D. Add these ratios together, and proceed by the rule of
proportion. The product is the per-centage of gold by
bulk :—

10°938 + 5467 = 16400.
164 is to 5467 as 100 is to 3335.

E. Multiply the per-centage of gold by bulk, by its specifie
gravity. The product is the ratio of the gold in the mixture,
by weight :—

83:35 x 1900 = 633-65.

F. Multiply the per-centage of quartz by bulk, by its
specific gravity. The product is the ratio of the quartz in
the mixture by weight :—

6666 x 260 = 178:29.
G. To find the per-centage add these ratios together, and
proceed by the rule of proportion :—
63365 + 17320 = 806-94.
80694 is to 633'66 as 100 is to 78'63.
Hence, a mixture of quartz and gold, having the speocific
gravity of 8067, contains 78'63 per cent. of gold by weight.
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GOLD ORES.

annually obtained by crushing auriferous quartz
is small in comparison with that procured by the
direct washing of various alluvial deposits, it is
nevertheless necessary that the more common |
appliances by which the process is effected should ‘.’
be here described. These operations, however, are ;
usually conducted by regularly established mining
companies, and very rarely on the responsibility of
an individual emigrant. The arrangements em-
ployed for the grinding and pounding of mineral
ores are extremely varied, although in every
instance the principles involved are very nearly the
same. In order to reduce the fragments of ore, as
obtained from the mine, to the proper size for their
subsequent mechanical concentration, large cylin-
ders of cast iron, moving in contrary directions, are
frequently used. In this machine (fig. 24), o B
are the crushing rollers set in motion by steam or
water power; a, b, ¢, d, represent a strong fram-’
ing of cast iron firmly secured to a strong wooden
frame-work by means of screw bolts. The bear-
ings , 1, of the rollers are so arranged as to slide

Crushing.— Although the amount of gold&
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24.
in grooves, and consequently admit of the
cylinders being either advanced closer to-
gether, or separated at a greater distance
from each other. To prevent accidents from the pas-
sage of large pieces of stone too hard to be broken,
a certain elasticity is given to the apparatus by
means of the levers, 1, which by a sliding bar and
the shoulder e constantly tends to keep the surfaces
of the two grinding cylinders in contact, since its
other extremity is loaded with a heavy weight, w, so
adjusted as to suit the hardness of the mineral to
be broken. On passing between the roller, the
crushed ores fall into the higher extremity of an
inclined cylinder of coarse wire gauze. This being
set in motion by the same power as the rollers
themselves, divides the pulverized ore into two
classes : the ore passing through the meshes of the
trellis falls on the floor of the building, whilst the
other portion, which is too large to pass through
the apertures, is carried out at the lower end of the
cylinder, where it falls into the buckets of an
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endless chain, by which it is again brought to the
level of the mill for the purpose of being re-
crushed.

- Stamping.—When the minerals operated on
require to be be reduced to a finer state of division
than can be readily effected by means of the cylin-
ders above described, they are usually pounded into
small fragments by large pestles moved either by
steam or water power. In this arrangement,
which is called a stamping-mill, vertical wooden
beams are so attached to large masses of cast iron,
that when raised by cams placed around a
moveable axle, and corresponding with tongues
attached to the lifters themselves, they fall on the
ore placed beneath them, and thus by repeated
blows reduce it to a fine powder. The cams on
the axle are so arranged in a spiral that each lifter
shall give three blows during each revolution, and
as soon as the first lifter in the series has been
released from the cam, and begins to fall, the
second cam on the spiral comes in contact with the
tongue of the next lifter, and so on until each has
in saccession struck a blow, when the first lifter is
again caught by the first cam belonging to the
second system on the axle, when another series of
blows is dealt by the moveable pestles. The lower
portion of this arrangement, where the iron heads
come in contact with the mineral to be broken, is
enclosed in a large wooden trough, in which are
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openings filled with fine gratings, made by punch-
ing small holes in thin sheets of soft iron. By
means of a spout, a stream of water is made to
flow constantly into this trough, and therefore,
whenever frogments are reduced sufficiently to
enable them to pass through the apertures of the
grating, they are carried off by the water into a
series of reservoirs prepared for their reception,
and in which they are by subsidence deposited in
a more or less finely divided stale.

The size of these stamp heads or pestles varies
in accordance with the nature of the mineral to be
broken, but their general weight is from 300 to
400 pounds. Tn order to attach the iron heads to
the wooden lifters, the former are provided with
wrought iron shanks, which after being let into the
ends of the beams, are kept in their places by
shrinking on two stout iron collars.

In some of the more modern stamping-mills
both the axles and lifters are of iron, and in this
case the upper ends of the lifters are kept in
their places by iron collars, whilst the lower are
fixed by keys into a square hole left in the head for
that purpose.

A great improvement on the old method of
raising the lifters by means of cams in the way
above described, has recently been made by Mr.
Walker, of the City Road, who, by the use of two
series, of carriers and endless chains, is, without
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any increase in the power required to work the
machine, enabled to increase the height of their fall
to any required extent. In this arrangement (see
vignette) the tongues on each lifter are caught by
projecting links on the endless chains, A, once
during every revolution of the handle, and then
raised to the height of the second carriers, B, a
little above the centre of which they are released,
allowing the lifter and its attached iron head to fall
heavily on the mineral placed beneath. The pro-
jections on the links being in this way so arranged
that each of the lifters may in rotation be raised
and successively let fall, as in the case of the cam
motion before described, it follows that a rapid
succession of blows is struck, a second lifter being
slightly raised from its bed at the moment the
first is released, with its whole weight on the
mineral placed below.

The box in which the pestles are worked, as in
the case of the older stamping-mills, is provided
with fine gratings through which the pulverized
ore is carried by a current of water, which is
admitted through the trough. This is then con-
ducted over an inclined table set in motion by
the chain, p, and here the richer and heavier
portions accumulate, whilst the lighter are
washed away. This machine, which consists of
four lifters, each weighing about one hundred
pounds, requires the strength of two men to work
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it, and constitutes an effective and very portable
apparatus for the mechanical reduction of mineral
ores, particularly if associated with a water-wheel or
small steam-engine.

Grinding.—When it is required to reduce the
minerals operated on to a still greater degree of
fineness, various kinds of .mills and edge-stones
are employed. In Mexico, where large quanti-
ties of silver are annually obtained by amalgamation,
the sands obtained from the morteros, or stamping-
mills, are afterwards ground with water in
arrastras, or grinding-mills, until reduced to the
state of a most impalpable powder. These mills
consist of a circular bed-stone of hard granite
surrounded by a wooden tub, in the centre of
which is supported a vertical shaft, which carries
the mullers by which the grinding is effected, and
kept in its place at its upper extremity by a hori-
zontal beam, to which the upper pivot is attached.
This vertical axis is traversed by twe horizontal
arms by which the granite mullers are supported ;
and to the extremity of one of these, which is left
longer for that purpose, are attached the two
mules by which, when water-power is not to
be obtained, the machine is set in motion.

In place of this machine, a mill of a very primi-
tive construction is frequently employed. To con-
struct this apparatus, a situation is chosen where a
small stream of water can be procured, and a fall of



GRINDING. 93

some eight or ten feet be obtained : here a circular
well is constructed of the whole depth of the fall of
water, and of from five to six feet in diameter. In
its centre is supported a perpendicular wooden
shaft, turning at its lower extremity on a bearing
let into a large block of stone, and secured at the
other end by a circular wooden collar.  This shaft,
at a short distance above its lower bearing, passes
through the centre of a rudely-constructed wooden
wheel, around the circumference of which are
arranged several spoon-shaped float-boards, making
altogether a wheel of about five feet in diameter.
These are arranged around the axle in a some-
what oblique direction, and are set in motion by
the stream of water falling with considerable
impetus against them. The upright axis passing
through the centre of the well is continued about
six feet above its surface, and at about half this
height is inserted a horizontal arm, which serves
as a spindle for a large granite edge-stone, which
is made to revolve in an annular trough formed
either of the same material or of extremely hard
wood. The stamped ore which is placed in this
trough is here gradually bruised down by the
weight of the heavy stone rolling on its edge con-
tinually over it, and is either taken out and sifted
in the dry state, or ground into an impalpable
paste with a certain quantity of water.

In the latter case, the circular trough in which
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the stone revolves is provided with a small aper-
ture a little below its edge, and from this the
finer particles of ore are carried off in suspension
by a current of water constantly flowing through
the apparatus. The fine particles of ore thus re-
moved are conducted through a series of pits,
where they are allowed to settle, and from which
they are subsequently withdrawn for the purpose of
amalgamation.
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Berore describing the various methods by which
this is effected, it will be necessary to explain the
principles on which all such operations are based.
If we let fall into a liquid in a state of repose
bodies of various forms, sizes, and densities, it is
evident that the amount of resistance which they
experience in their fall will be very unequal, and,
consequently, that they will not arrive at the
bottom of the liquid at the same time. This, then,
produces a classification of the fragments, which
becomes very evident on examining the order in
which .they are deposited.

In the first instance, let us suppose that the
fragments have the same form and dimensions, and
that they differ from each other in their densities
only: since the resistance that a body will experi-
ence in moving through a liquid medium depends
entirely on its form and the extent of its surfaces,
and is in no way affected by its specific gravity, it
follows that all substances will lose, under similar
circumstances, an equal amount of their moving
force.

This loss is more sensible, however, in those sub-
stances which possess this power of movement in a

-«*-
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less degree ; or, in other words, it will be propor-
tionably greater in light bodies than in those
having a more considerable density. The former,
for this reason, fall through the liquid with less
rapidity than the denser fragments, and must con-
sequently arrive last at the bottom; so that the
deposit will be composed of different strata, ar-
ranged in direct relation to their various den-
sities, the heavier being at the bottom, and the
lighter at the top of the series.

If, on the contrary, we suppose that all the
bodies that fall through the fluid possess similar
forms and equal specific gravities, and that they
only differ from each other in point of volume, it
is evident that their rapidity of motion will be in
proportion to their size, and the larger fragments.
will be deposited at the bottom of the vessel.

Since, at starting, we have supposed them to
have the same form and density, it follows that the
resistance which they experience in their descent -
through the water will be in proportion to the
surface exposed ; and as the volumes of bodies vary
according to the cubes of their corresponding
dimensions, whilst the surfaces vary only as the
squares of the same measurements, it follows that
the force of movement animating them is regu-
lated by their cubes #3, whilst their resistance is
in proportion to their squares v®; thus showing
that the size of the fragments augments their
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descending force with much greater rapidity than
the resistance offered by their surfaces.

If, in the last place, it be imagined that the
fragments have all the same volume and density,
but are of various forms, it follows that those
which possess the largest amount of surface will
arrive last at the bottom, and consequently the
upper part of the deposit will consist of the
thinnest fragments.

It is, then, evidently of the greatest importance
that the grains of ore which are to be concentrated
by washing should be as nearly as possible of the
same size, as otherwise the smaller surface of one
fragment, in proportion to its weight, will in a
measure compensate for the density of another
grain, and thus cause it to assume a position in
the series to which, by ils constitution, it is not
entitled.

This difficulty is found to constantly occur in
practice; and, in order to obviate it as much as
possible, care is taken to separate, by means of
sieves, into distinct parcels, the fragmeats which
have nearly the same size. Although, however,
the grains of ore may in this way be to a certain
extent classified in accordance with their respective
dimensions, it is evidently impossible, by any me-
chanical contrivance, to regulate their forms, which
must in a great degree depend on the natural
cleavage of the minerals operated on, and there-

H
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fore this circumstance must always, to some extent,
affect the result obtained.

From what has been said it is evident that each
of the broken fragments of ore must belong to one
of the three following classes :—The first consists of
those particles which are composed of the substance
sought without any mixture of matrix or earthy
matter. The second will comprehend all the frag-
ments which are made up of a mixture of ore and
earthy matters; whilst the third division will be
composed of earthy gangue, without any admix-
ture of ore. By a perfectly successful washing,
these three classes would be entirely separated
from each other, but in practice this state of per-
fection is of course seldom attained. The same
principles which regulate the fall of solid bodies
: through a liquid medium in a state of rest, are
. equally applicable to their removal by the action of
| a stream of running water ; and on these facts are

based all the various contrivances applied to the
mechanical concentration of mineral ores.

From the great difference of density existing
between the particles of gold and the siliceous and
ferruginous gravel with which it is commonly asso-
ciated, its separation from -these bodies becomes
an extremely simple operation. The methods prac-
tically employed for the purpose of effecting this
object vary both with the localities in which the
operation is carried on, and also in accordance
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with the nature and composition of the matrix
with which the gold is associated. In some parts
of South America, where hand-washing is exten-
sively practised, the instrument employed is a round
iron or zinc pan, from which the lighter and stony

25.

matters are carried off by suspension in water:
the residunm thus obtained contains the greater
part of the gold present in the soil, which is sub-
sequently separated by amalgamation or other-
wise. In Hungary, in place of the pans above
described, the washing of auriferous sands is con-
ducted on inclined tables traversed by a number
of transverse grooves. The inclination of these
tables varies in accordance with the nature of the
mineral treated. The sand to be washed is placed
in the first groove of the series, and there exposed
to a current of water until the gold, together with
a small portion of ferruginous sand, alone remains
in the furrows. The matrix is now removed into
flat wooden basins, where the impurities are gra-
dually separated by repeated washings.

In Brazil the method of proceeding ?mfign@« o
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employed was to open a square pit in the soil
until the cascalho or auriferous stratum was at-
tained. This was then brokeu up and placed in
slightly inclined wooden vessels narrower at the
bottom than at the top. These cases were exposed
to the action of a stream of running water, and
briskly shaken from side to side until the whole
of the earth had been washed away, and the me-
tallic particles alone remained. All these workings
were situated either in the dried-up beds of rivers,
or on the table-lands over which a stream of water
had at some period flowed. At the present time,
instead of opening the ground by manual labour,
and afterwards carrying the auriferous gravel to
the nearest stream for the purpose of being washed,
the water is conducted directly to the mining
ground; and by thus washing away the mould, and
exposing, without the trouble and expense of trana-
port, the cascalho to the action of a stream of water,
great economy of labour is evidently effected.
From the simplicity of the operations required,
river mining, or rather washing, is the most easily
and cheaply carried on; and consequently by far
the greater proportion of the streams known to be
auriferous have been wrought in some part of
their courses. When gold is found in veins it is
not often laid bare by subterraneous excavations,

* < but is more frequently explored by means of open
cﬂt’thgs inade by clearing away the soil from the
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surface. The washings of thiskind in the vicinity
of St. John del Rey were formerly very rich, but
have of late years much diminished in importance.
The principal digging in this locality is now situated
on the eastern side of the hill, in immediate
proximity to the town, and consists of an open
area, of which three sides have been excavated in
the rock, whilst the fourth, which fronts the west,
is left open, The rock here consists either of
sandstone or indurated clay, more or less mixed
with mica, and is wrought by the aid of numerous
streams of water divided into small rivulets, and
conducted down its sloping sides. In working the
_mine, the loosened soil is thrown into these chan.
nels, and kept in suspension by constant agitation
with shovels until it reaches a pit sunk at the
bottom of the excavation, and in which the auri-
ferous, and consequently the heavier, particles are
deposited. This well is occasionally emptied, and
its contents subjected to a second series of wash-
ings, by which the particles of gold are finally
obtained in a state of greater or less purity. By
this way of mining, large masses of gold (called
caldeiros) are occasionally met with ; but in most
instances the chief supply of the precious metal is
obtained by the repeated washings of the sands
collected in reservoirs situated at the bottom of the
excavation.

In the district of Lower Parahybuna, large
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quantities of auriferous sand are annually dredged
from the bottom of the rivers by windlasses and
iron scoops. The sands thus obtained are received
in canoes, to each of which is allotted a gang of
four blacks, three of whom superintend the work-
ing of the boat and the management of the dredge,
whilst the fourth stands on a platform ready to
receive the sand brought up by the iron scoop.
These boats seldom collect above three-quarters
of an ounce of gold each, in the course of a day’s
work, although the quantity of sand obtained is
extremely large.

In the neighbourhood of Villa Rica, once re-
markable for its richness in this metal, various me-
thods of extraction are still adopted, since not only
the auriferous sands are subjected to a careful
washing, but numerous drifts and levels have been
extended into the softer parts of the mountains.
Both these excavations and the river washings are
entirely conducted by negroes. When.at work,
these gold-washers are each dressed in a leathern
jacket, and furnished with a large wooden bowl
about two feet in diameter, and nearly one foot in
depth ; before them is also tied a leathern bag, for
the reception of the particles of gold dust which
they may collect. The localities generally chosen
for these washings are those parts of a river in whieh
the water does not flow with too great rapidity, and
where it forms deep holes, and makes numerous
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bends. The large stones and upper layers of sand
are first removed, and the bowl is then filled with
the deeper and older grayel of the river, which is
shaken and washed, and the stones and sand on the
top scraped off, until the grains of gold, together
with a little ferruginous sand, alone remain at the
bottom of the vessel. This residue is now mois-
tened by a little water thrown on by the hand, and
washed into the leathern bag before mentioned.
Instead of operating in this way, the final washing
of auriferous sands is often conducted in long shal-
low troughs, the bottoms of which are sometimes
covered with skins tanned with the hair on, and
placed with the grain against the current of water
flowing over the tables. In place of employing
skins for this purpose, coarse baize is sometimes
used ; but in either case the moveable lining is at
short intervals removed from the case, and beaten
over a tank containing about two feet of water: it
is afterwards carefully washed in the same. vessel
until the last traces of the gold are removed, after
which it is again replaced in the trough. In
order to obviate the inconvenience of having to so
frequently remove the baize cloths or skins from the
bottoms of the washing vessels, an endless web,
«either of skin or coarse cloth, has of late years been
employed with considerable advantage. When
. this arrangement is used, it is made to move

-by means of rollers set in motion by the water
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wheel, used for the purpose of stamping the ore, in
a direction opposite to that of the stream of water
flowing on the table. Between the two rollers
on the upper side, this web is supported on a
wooden table; but when it has turned over the
upper roller, it falls down loosely, and is drawn
through the vessel of water, where the gold is
washed off and accumulates.

To prevent theft, the tanks in which the gold
18 deposited are carefully locked up during the
night ; and when they have become full, their con-
tents are carefully washed (often in hand-bowls,)
until nothing but the gold, mixed with a greater or
less amount of ferruginous sand, remains.

This residue, whilst in a damp state, is now inti-
mately mixed with a small quantity of metallis
meroury, which combines with the particles of gold,
and leaves the oxide of iron free. The semi-fluid
amalgam, which is readily separated from the oxide -
of iron and other impurities which float on the top,
and are scraped off, is now carefully folded in a
closely-wove ocloth, and wrung until about two-
thirds the quicksilver originally added has been
separated in a free state. What remains is gene-
rally placed in a metallic dish, covered by another
provided with a spout, for the eollection of the
sublimed mercury. In this way & considerable
quantity of mercury is obtained; and the gold,
in the form of a dirty-looking brown mass, still
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retaining a certain proportion of mercury, remains
in the bottom of the dish.

In the Ural districts, from whence, notwith.
standing the extreme poverty of the auriferous sands

‘there found, the chief annual supply of gold has ta

within a very recent period been obtained, the
methods of washing employed are very various. In
some cases the auriferous sands are thrown into
boxes, of which the bottoms are composed of thin
shect iron, pierced with numerous small holes;
these are placed immediately under a considerable
fall of water, and the mineral kept constantly agi-
tated by workmen, who keep it stirred with shovels.
By this treatment the finer particles are carried
through the apertures in the bottoms of the boxes,
and fall on a series of sloping tables, on which the
workmen constantly brush the ore from the foot to
the head of the arrangement with a small heath
broom, and there the particles of gold and other
heavy substances accumulate. The sand, afler
having been thus concentrated and separated from
the lighter matters, is further enriched by a second
washing on a series of tables of smaller dimensions.
The titaniferous iron, together with the magnetic
oxide of iron, which is invariably present, is now
partially separated by the aid of a powerful mag-
netic bar, and the residue subsequently fused in a
graphite crucible, with a mixture of carbonate of
soda and nitre, to which borax is sometimes added.
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From its greater density, the gold collects at the
bottom, whilst its surface is covered by a more
or less liquid slag, which retains numerous globules
of metallic gold. This scoria is afterwards stamped
and washed, and the rich slimes thus obtained are
subsequently fused in a cupola furnace, together
with lead ores ; the auriferous lead thus obtained
is ultimately treated by cupellation. Instead of
washing the auriferous sands by means of wooden
vessels with perforated iron bottoms, many of the
workings for gold in the Ural mountains are
conducted by the aid of the washing cylinder re-
presented in the frontispiece. This machine con-
sists of a cylinder of sheet iron A, pierced with holes
of about half an inch in diameter, and strengthened
on the inside by a strong iron trellis. The cone,
which may be about 8 feet in length, and has a
mean diameter of about 8 feet 6 inches, is larger
at one extremity than at the other, and is fixed on
a spindle capable of being set in rapid motion
by means of & train of wheels, worked by the
horse gin B, securely fastened to the ground by
strong oak or othersleepers. The auriferous sands
to be treated are brought in waggons running on
iron rails to the hopper ¢, from whence they fall
into the moveable cylinder through the aperture
formed by its smaller circumference. At the back
of the arrangement is a double pump b, set in mo-
tion by a crank on the shaft, which communicates
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motion from the gin B to the cylinder o. This
pump raises water from a well or some other con-
venient source, to the cistern ®, from which it is
conducted by means of four iron pipes into the
cylinder A ; these pipes enter the cavity of the drum
through the two open ends, and are so arranged
with regard to length as to afford a nearly equal
supply of water throughout its whole capacity.
‘When set in motion, the perforated cylinder makes
from thirty to thirty-five revolutions in a minute,
and consequently throws, by its centrifugal action,
the water and finer particles of sand and gravel
through the numerous perforations which it con-
tains; whilst the pebbles and other fragments,
which are of too large a size to pass through the
holes, are carried off through the larger end of the
cylinder, and there fall into a box not shown in the
drawing. This receptacle will contain any nuggets
which may have been present in the sands; and
as, by passing through the cylinder, they.will have
been washed perfectly clean, they may now be
readily seen and picked out. The sand and water,
after having escaped through the apertures in the
drum, fall on the inclined platform , which is pro-
vided with numerous horizontal bars, for the pur-
pose of separating the heavier from the lighter
portions of ore. From this platform the current
flows on to the concave table u, also provided with
checks, in the form of wooden bars, nailed across
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it at distances of about 8 feet from each other.
The sands which have arrived at this part of the
table are now kept constantly agitated by the
wooden pendulums 1. 1/, provided at their lower
extremities with frames made to suit the concavity
of the table, and fiitted with flattened teeth, like
those used in some kinds of farming implements.
These pendulums are made to swing by means of
the rods x, driven by the crank e, and are so ar-
ranged as to move constantly in opposite directions.
In this way the operation is continued, until a con-
siderable accamulation of rich auriferous sand has
taken place at the upper part of the tables, where,
being retained by the horizontal slips of wood, it
remains ; whilst the lighter matters are carried off
by the current of water to the lower end of the
table u, from whence they are either made to pass
over a fresh series of tables, or if, as is usually the
case, they are found to be sufficiently impoverished,
they are allowed to run entirely away.

‘When a sufficient accumulation of rich auriferous
sand, called grey schlich, has taken place behind
the various check-boards nailed across the tables,
it is carefully collected for the purpose of further
concentration on small inclined tables. These con-
sist of wooden troughs, figs. 26, 27, of about 9 feet
in length, and 8 feet 6 inches in breadth, provided
with a head board, as shown in the sketch, fig. 26,
and in which a constant and very equal flow of water
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is obtained, by the use of the boards a 4. The schlich
to be washed has to be placed at 4, and an equal and

very light (gentle) current of water allowed to flow
over its surface, whilst it is being constantly moved
by a small wooden rake, or heath broom, towards the
head of the arrangement. By skilful treatment in
these lables, or fine washing as it is called, the gold
may be almost entirely separated from the associated
sterile matters, and may then be treated either by
amalgamation or direct fusion. The cylindrical
machine above described is, when driven by three
bullocks, or two good horses, capable of passing
120 tons of alluvial sand in the course of an or-
dinary working-day of ten hours. The sand is thus
concentrated to about two tons, which are washed,
as before described, on small inclined tables.
With a small machine of this description, one
man may, without aid, readily wash at least ten
tons of sand and gravel per day. Nothing need
be said of the efficiency and economy of these
machines, when it is stated that the sands of the
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Ural rarely contain above eighty grains of gold to
the ton of mineral, and are nevertheless advanta-
geously treated by this and various similar, though
slightly modified arrangements.

The gold-mining associations hitherto carried on
in Australia have for the most part been conducted
on a very rude scale, but many extensive and well-
appointed establishments have already commenced
their operations in different localities. The vessels
at first made use of, for the purposes of washing,
were tin pans, although a rude machine, called a
cradle, was also very extensively used. This consists
of a wooden trough, six or eight feet in length,
across the bottom of which, two pieces of wood,
serving as rockers, are nailed. At the head of the
arrangement is placed a coarse grating on which the
sand to be washed is charged ; the bottom of the
cradle is also provided with a few transverse pieces
of wood, serving the same purpose as those in the
large cylinder machine above described.

To work this apparatus four men are required ;
one breaks the ground and collects the auriferous
sand, another carries it to the washing-place and
deposits it on the grating, a third violently rocks the
trough, by means of an upright handle nailed
against the side, whilst the fourth attends to the
supply of water and the regular washing of the ore.
The coarser gravel and large stones are prevented
from entering the trough by the grating at the top ;
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the earthy matters are washed off by the current
of water escaping at the lower end, where there is
an opening left for that purpose, whilst the gold,
mixed with a small quantity of ferruginous sand,
collects on the higher parts of the trough, which
in its whole length has an inclination of three or
four inches.

At the close of the operation, the gold, together
with the ferruginous particles, is collected in a tin
pan, and after having been dried in the sun, the
lighter portions are removed by blowing strongly
on the mixture.

When gold exists in veins which at the same
time produce other metals—such as silver, lead, or
copper—the ore is at once treated for those metals
with which the gold combines and forms an alloy,
and from which it may be afterwards separated by
various metallurgic processes. If, in addition to
gold, the mineral also contains lead, auriferous lead
is obtained, which is subsequently treated by cupel-
lation. 'When copper ore contains gold, either
the black copper obtained by its metallurgic treat-
ment is subjected to a process called liguation,
or the matts produced by direct fusion are made
to undergo a process of amalgamation. The sepa-
ration of gold from silver is effected by the opera-
tion of parting.

Amalgamation of Gold Ores.—In the Tyrol,
and in some other localities, where small quantities
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of gold are extracted by amalgamation, from an
auriferous iron pyrites, the operation is conducted
in a kind of mill, of which fig. 28 is a represen-
tation.

28.

A number of these machines are so arranged,
one above another, that the products escaping from
the first may flow into the second, and so on
throughout the whole length of the series. The
pyrites to be treated is first reduced by stamping-
mills to the state of fine powder, and whilst held
in suspension in a stream of water is conducted
into the upper mill by the spout S, and flowing
through it, escapes by the spont S’ into the second,
from which it is subsequently conducted into others
not shown in the woodcut.

The fixed part of these mills consists of a cast
iron basin, a, b, ¢, d, fastened by screws to the top
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of a strong wooden table, . The centre of this
casting is furnished with a tubulature traversed
by the rotating axis « 2, and set in motion by the
toothed wheel » »'. The upper and moveable
part of this arrangement, /' f*, is composed of hard
wood, and fixed to the upright spindle by the iron
collar, g ¢’. This moveable part of the mill has
externally the same form as the internal cavity of
the fixed iron casting, from the surface of which it
works ak the distance of about half an inch; it is
also furnished with several raised ribs nailed to its
under side, and which come almost in contact with
the bottom of the iron pan.

The upper surface of this wooden muller is hol-
lowed out in the form of a funnel, into which is
conducted the liquid slime, which quickly penetrates
into the space remaining between the surfaces of
the upper and lower parts, and then flows from the
basin by a spout adapted for that purpose. On
the bottom of the iron pan is placed about half a
hundred weight of mercury, which forms a stratum
of rather more thun half an inch in thickness, and
with which, when the machine is set in motion, the
pounded mineral is constantly agitated by the pro-
jections nailed to the bottom of the revolving block
of wood. The spangles of gold are thus instantly
dissolved the moment they come in contact with
the mercury, while those which escape combination
in the first mill of the series are arrested by the

I
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others through which the mineral has afterwards to
pass.

After this apparatus has been at work during
four or five consecutive weeks, the mercury is
drawn off, and filtered through a piece of chamois
skin, forthe purpose of obtaining the solid amalgam.
This usually contains about one-third of its weight
of pure gold, which is obtained by a process of
distillation by which the quicksilver is eliminated
and the gold remains behind in the form of a me-
tallic spongy mass.

When the amalgamation of the enriched aurife-
rous sand or “black sehlich,” as it is called, is to
be performed by manual labour, the arrangement,
fig. 29, may be conveniently employed for the pur-
pose. This consists of a cylindrical vessel of sheet

ad
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iron a, through the centre of which passes a
spindle of the same metal carrying the perforated
agitator b, which is readily turned by means of the
handle c.

To make an amalgamation with this con-
trivance, a small quantity of mercury is first poured
into it, and kept constantly agitated by the stirrer
b, whilst the oreto be amalgamated is added in
successive small portions. When the operation is
supposed to be completed, the matters floating on
the top of the bath are skimmed off; the liquid
amalgam is strained through a leathern bag, by
which the solid amalgam is separated from the
mercury, which is squeezed through the pores of
the skins. The mercury thus separated is set aside
to be employed in other processes of amalgamation,
whilst that which remains in the form of solid
amalgam is separated by distillation at a high tem-
perature in a cast iron vessel prepared for tha
purpose. A convenient form of apparatus to be

30.
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employed is that represented, fig. 30. It consists
of a cast iron globe @, made in two parts, and
capable of being joined together in the middle by
a flange and screw nuts; into the upper hemis-
phere is tapped a curved piece of gas-pipe &, which
serves to carry off the sublimed mercury to the
condenser. When used, the two hemispheres of
which the globe is composed are separated, and
the compresséd amalgam introduced; the two
halves are now again closed, and heat is gradually
applied, care being first taken to place a small
vessel of water below the orifice of the tube &,
into which its end is allowed to dip for a short
distance. 'When this has been done the globe
is heated either by a wood or coal fire: for
this purpose it may be conveniently supported at a
short distance from the ground on two or three
refractory bricks. Attention must also be paid to
prevent the end of the iron pipe from being
allowed to dip too deeply into the water, as, if
this were allowed, the liquid might, in case of the
temperature of the ball being slightly lowered, rise
into its cavity and cause an explosion. For this
reason, then, the end of the pipe, 4, should only just
touch the surface of the water. At the close of
the operation the mercury found at the bottom of
the vessel of water is collected to be used for future
amalgamations, and the impure gold remaining in
the retort a, treated according to directions which
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will be shortly given. The lighter substances skim-
med from the surface of the amalgam previous to
its introduction into the leathern bag are_carefully
assayed, and should they contain an appreciable
amount of gold, they are first subjected to a series
of washings, and then added to the auriferous in-
gredients employed in the next process of amalga-
mation. ‘

The apparatus fig. 29, besides being available
for the purposes of amalgamation, may also be
employed as a washing vessel, and in this case
forms a contrivance known by the name of a
dolly-tub. When thus used it is nearly filled
with water, and the agitator kept in constant
motion by one man, whilst another throws into
it, in small portions at a time, the auriferous sands
which are to be subjected to its action. As soon
as the whole of the ore has been thus introduced,
the cross-bar through which the spindle works is
withdrawn, and the agitator, 5, rapidly removed.
The particles held in suspension, on being thus
allowed to follow the impulses of their respective
densities, will arrange themselves on the bottom of
the tub in accordance with their weights, and con-
sequently, the gold, together with all the heavier
particles, will sink to the bottom of the series,
whilst the lighter {ragments are deposited last.
After the solid particles have completely subsided,
the water is drawn off by the tap, &, and the upper
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and lighter portions of the deposit scraped off and.
thrown away; the heavier portions, on the con-
trary, must be collected for the purpose of being
further concentrated, either by a repetition of the
same operation, or by being washed in a hand-
bowl, or on an inclined table. This apparatus as
a washing machine, is, however, less to be recom-
mended than many others which have been de-
scribed, but as it is applicable to the two purposes
above referred to, as well as constituting a light
and efficient water-tank, it is not without claims on
the attention of the emigrant. In connection with
the washing of auriferous ores a small portable
hand-pump may often be conveniently employed, a3
it not only affords the means of readily
removing any water from the work-
ings themselves, but through its aid
a supply may frequently be ob-
tained by sinking a shallow well into
the clay, on the surface of which the
auriferous gravels are commonly found.
One of the most convenient forms for
a pump of this description, is that
represented (fig. 31), in which the
b tube a, so slides in that marked 5, as
to form a telescope-joint, which is
readily made tight by a small quan-

tity of stiff clay, firmly pressed into

81,  the funnel-shaped end of the larger
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pipe. Such a pump will be found extremely con-
venient for the removal of the water which. .
accumulates in the pits from which auriferous
sands are extracted.



METALLURGY OF GOLD.

Fusion of Gold Dust.—The most simple me-
tallurgical operation connected with the treatment
of gold ore is the melting down into ingots of the
gold dust obtained by the mechanical treatment of
the various gold-bearing deposits. This may be rea-
dily effected in ordinary black-lead crucibles, which
can be either treated in the furnace represented figs.
7 and 8, or in around pot furnace, such as is used
by brass-founders for the fusion of the various alloys
of copper. Before the gold is introduced into the
pot (which should be previously heated to redness) it
must be mixed with a little dry borax, and as soon as
the complete fusion of the mixture has taken place,
the slag, which will be found floating on the sur-
face, is thickened by the addition of a little lime or
bone ash, and carefully skimmed off. The pot is
now removed from the fire by the aid of powerful
tongs, which grasp it firmly on the outside, and the
metal rapidly poured into a cast iron mounld pre-
viously warmed, and slightly greased on the inside.
Instead of employing borax alone, a mixture of
borax and corrosive sublimate is sometimes used :
the advantages of the addition of this substance
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are, however, extremely problematical, as its only
effect on the results obtained would appear to be
entirely due to the mechanical action communi-
cated to the mixture by the volatilisation of the
mercurial salt. When the gold dust operated on
contains a considerable quantity of the more oxidis-
able metals, the addition of a small amount of nitre
will be found advantageous. The slags skimmed off
from the surface of the liquid metal, as well as the
pots in which the fusions have been conducted, are
subsequently ground down, and subjected to a
careful mechanical preparation. The auriferous
sohlich thus obtained is afterwards fused with
various snbstances yielding lead, and the resulting
alloy treated by cupellation.

Smelting Gold Quartz.—From the great de-
gree of infusibility exhibited by silica, of which
sand and quartz are almost entirely composed, the
process of smelting gold ores,—that is to say, of ex-
tracting from them the metal by direct fusion,
instead of first effecting their concentration by me-
chanical means, has hitherto failed in its application.

A process has, however, been recently secured
by patent, which is stated to be extremely suc-
cessful in the separation of gold from the siliceous
gangue with which it is commonly associated.
The ores to be treated by this method are first re-
duced to the state of a fine powder, and then fused
with a mixture of lime and oxide of iron with which
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the silica combines, giving rise to the produc-
tion of various fusible silicates or slags. Into
the fused mass thus obtained, plates of wrought iron
are from time to time introduced, and again
withdrawn as soon as a thin deposit of metallic gold
has taken-place on their surfaces. Assoon as these
iron plates are removed from the fused ore they are
plunged into a vessel of melted lead, by which the
gold is dissolved off, and the iron plate is again
placed in the furnace. It is stated, that by the
continued repetition of these manipulations the
whole of the gold is extracted from the ore, and
that this is effected at a considerably less cost than
is incurred by the usual processes of washing and
amalgamation. Whether this process will really be
found applicable to manufacturing purposes, expe-
rience alone can decide.

It was some years since proposed by a Russian
gentleman called Anossow, to smelt the auriferous
sands of the Ural mountains with iron, or iron ore,
instead of subjecting them to the various processes
of washing, by which they are at present treated.
The auriferous cast iron thus obtained was dissolved
in sulphuric acid, and the gold remained in the form
of an insoluable residue in the bottom of the vessel in
which the attack was made. This process, although
stated by the inventor to be extremely eco-
nomical, was never practically applied; and, in
spite of the assertions made to the contrary,
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its success, if attempted, would be extremely
doubtful.

The usual method of smelting auriferous ores,
when they are sufficiently rich to admit of being me-
tallurgically treated, is to fuse them either with me-
tallic lead, or with some compound capable of
Liberating that metal during the elaboration of the
charge in the furnace. The materials most com-
monly employed as sources of lead in the smelting
of gold ores, are litharge and galena, although the
rich slags obtained both from the smelting furnace
and ore-hearth are also occasionally used. In all
these cases, the lead produced acts at elevated tem-
peratures on the particles of gold in precisely the
same way as the globules of mercury in the ordinary
process of amalgamation. The auriferous lead,
so prepared, is subsequently subjected to cupella-
tion, and the gold is thus obtained either in a free
state or in combination with a certain amount of
silver, from which it may be separaled by the
operation of parting. When litharge is chosen as
the medium for the introduction of lead into the
furnace, it will be sufficient to add with it about
five per cent. of small coal or coke-dust, in order to
determine the reduction of the necessary quantity
of lead ; but when galena is employed, it is neces-
sary to charge into the furnace a certain quantity
of scrap iron, by the action of which the lead is
set free.
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The furnaces used for this purpose may be either
of the reverberatory form, such as those employed
in the English method of copper-smelting, or may
resemble the ordinary slag-hearth, in which the
lead is extracted from the slags of the smelting
furnace and ore-hearth. The choice of the form of
furnace to be used, as well as the nature of the
fluxes to be employed, must not only depend on
the nature of the mineral treated, but also on va-
rious local circumstances, with which the metallur-
gist must make himself acquainted. As a general
rule, however, the fuel employed for the reverbera-
tory furnace should be pit coal ; and consequently,
in situations where this is not to be readily procured,
the blast-furnace and charcoal must be used. Those
ores which contain large quantities of quartz
(silica) are rendered more fusible by the addition of
bases such as lime or oxide of iron; whilst ores
in which oxide of iron and lime predominate, are
rendered more easy of fusion by the judicious ad-
mixture of clay or siliceous sand. It may also be
remarked, that, when the reverberatory furnace is
not used, the addition of oxide of iron as a flux
must be as much as possible avoided ; since, in the
blast furnace, a certain quantity of that oxide is
invariably reduced, and unites with the other
metals present.

Instead of employing lead as the means of eon-
centrating the ores of gold, iron pyrites is some-
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times the agent employed. This mineral, on being
exposed to an elevated temperature, loses exactly
one-half its sulphur, and becomes converted into a
readily fusible sulphide, which has the property of
uniting with the gold present, and separating it
from the associated gangue. ~When, then, gold
ores—such, for instance, as auriferous quartz—are
fused in a small cupola furnace with iron pyrites,
which may itself likewise contain gold, the sul-
phide of iron unites with the greater portion of
the gold present, and forms a heavy regulus, or
““ matt,” which subsides beneath the surface of the
slags and scoriee produced by the fusion of the
earthy and siliceous gangue of the mineral
treated. The matts thus obtained are subsequently
roasted, so as to deprive them of a further portion
of their sulphur, and again fused with fresh por-
tions of the ore to be treated.

By operating repeatedly in this way, matts very
rich in gold are ultimately obtained ; and on fusing
these with litharge; or a mixture of galena and
metallic iron, the gold is abandoned to the liberated
lead, from the top of which the impoverished sul-
phide is readily skimmed off. The rich lead thus
obtained is afterwards treated by cupellation.

Cupellation on the large scale.—The extraction
of the silver and gold contained in rich lead is con-
ducted on a cupel forming the bottom of a pecu-
liarly arranged reverberatory furnace. In this
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operation, the litharge produced, instead of being
absorbed by the substance of the cupel, as in the
case of gold and silver assays, is run off in a fluid
state. The fire-place of a cupelling or test fur-
nace is usually about 2 feet in breadth, and 2 feet
6 inches in length. This is separated from the
body of the furnace by a fire-bridge 18 inches in
breadth, so as to allow the flame and heated air to
pass directly over the surface of the cupel, from
whence it escapes through separate flues into a
high chimney. The cupel, or test, consists of an
oval iron frame, surrourded by a ring 4 inches in
depth ; its greater diameter may be about 4 feet,
and its lesser 2 feet 6 inches. This frame, in order
to afford a better support for the bottom of the
test, is provided with four or more cross bars,
which are 4 inches in width, and half an inch in
thickness: the first of these is placed 9 inches
from the fore-part of the ring, and the others at
about equal distances between this bar and the
other extremity of the rim. This test-frame is now
beaten full of finely-powdered bone-ash, slightly
moistened with water, containing a small quantity
of pearlash, which has the property of giving con-
sistency to the bone-ash when heated. The centre
of the cupel, when the ring has been well filled with
this mixture, and solidly beaten down with iron
rammers, is scooped out with a small trowel, until
the sides are left 2 inches in thickness at top, and
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8 inches at bottom; whilst the thickness of
the sole itself is reduced to 1 inch above the surface
of the iron cross-pieces.

At the fore-part of the test, called the breast, the
width of the border is increased to 5 inches ; and a
space is here cut through the bottom, which com-
municates with the passage or gateway by which
the fluid litharge makes its escape. The test, when
thus prepared, is placed in the refinery furnace, of
which it forms the bottom, and is firmly wedged at
its proper height against an iron ring, built into
the masonry of the furnace.

‘When this furnace is first lighted it is necessary
to apply the heat with considerable caution, since
if before the test had become sufficiently dry it
were suddenly exposed to too high a temperature,
it would be liable to split and fall to pieces. As
soon ay the test has in this way been raised to a
cherry-red heat, it is nearly filled with the rich lead
to be operated on, and which has been previously
fused in a cast iron pot set in brickwork at the
side of the furnace. The melted lead, when
first laded into the test, becomes covered on the
surface with a greyish dross; but, on further in-
creasing the heat, the surface of the bath uncovers,
and a film of ordinary oxide of lead, or litharge,
begins to make its appearance.

The blowing apparatus, which furnishes the blast
through a nozzle at the other extremity of the test,

cese
Ceeee
.



128 METALLUBGY OF GOLD.

is now set in motion, and forces the litharge from
the back part of the cupel up to the breast, and
over the gateway, from which it falls through the
aperture in the test into a moveable iron pot
placed on the floor for its reception. The current
of air, which may be supplied either by a ventilator
or bellows, not only sweeps off the litharge from
the surface of the lead, but also furnishes the
amount of oxygen necessary for its formation.

In proportion as the surface of the lead becomes
depressed by its continual oxidation, and the con-
stant removal of the litharge formed, more metal is
added from the melting-pot so as to again raise it
to its proper height ; and in this way the operation
is continued until six or eight tons of the original
rich lead have thus been introduced into the
cupel.

The contents of the test are now so far reduced
in volume that the whole of the precious metals
contained in the alloy operated on may remain in
combination with only two or three hundred weight
of lead, which is now removed from the test by
making a hole through the bone-ash, of which the
bottom is composed. 'When the lead has been
thus removed, the tapping-hole is again closed by
a pellet of moistened bone-ash, and another charge
immediately introduced. As soon as a sufficient
number of these parcels of rich lead have been
obtained as are found by assay to yield from one
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to two thousand ounces of the precious metals,
they are again melted down and placed in a cupel,
where the operation of refining is completed. The
test used for this final cupellation differs from that
in which the lead is first introduced, by being made
more hollow at the bottom, so as to give a certain
degree of thickness to the resulting plate of metal.
When the operation is completed, the same
brightening is observed which takes place at the
close of experiments on smaller quantities; and if
the gold present contains a considerable amount of
silver, the surface of the mass, on cooling, sprouts
forth into the most beautiful arborescent forms.
The separation of the gold and silver obtained as
above described is usually effected by means of
nitric acid, although, on the Continent, sulphuric
acid is largely employed for this purpose.

In addition to gold, many auriferous deposits,
and particularly those of the Ural districts, afford
a certain amount of platinum. This metal is
invariably found in the native state, and presents
the appearance of small flattened grains of a
greyish-white colour. These are insoluble in all
the simple acids, but are readily dissolved in
aqua regia: on adding to the solution thus ob-
tained a small quantity of chloride of potas-
sium (muriate of potash), a copious yellow precipi-
tate is obtained. This test, together with its high
specific gravity (20-98), will be sufficient for the

K
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recognition of this metal, which, when in a manu-
factured state, sells at about 30s. per oz.

Diamonds, which sometimes accompany the ores
of gold and platinum, usually occur in the form of
transparent octahedral crystals. These crystals re-
semble two four-sided pyramids joined together by
their bases. The value of rough diamonds, unless
of extraordinary dimensions, may be estimated at
about £50 per oz.



- APPARATUS AND REAGENTS REQUIRED
BY THE GOLD ASSAYER.

APoTHECARIES’ scales, with weights from 1 to 1000
grains, Assay balance, of good make, with weights
from 1 grain to ' of a grain. Forceps. Fire-
clay crucibles, in sizes. Two hammers, weighing
respectively 1lb. and 2Ibs. Tongs, both curved
and straight, for holding crucibles, cupels, &c. Cast
iron ingot-mould. Assay furnace, with muffles.
Scorifiers. Steel stirring and cleaning rod. Anvil.
Copper scoop. Cutting pliers.  Small shears.
Scissors. Cold chisels, for catting metal. Set of
files. Small rolling mill. Iron mortar and pestle.
Set of sieves (fine wire gauze.) Cupel mould.
Bone-ash, for making cupels. Scratch brush. A
few glass flasks. Some German glass parting
flasks. Glass funnels. Stoppered bottles. A
small pallet knife. Small porcelain crucibles.
Spirit lamp. Poor lead for assaying, both granu-
lated and in sheet. Litharge. Anhydrous car-
bonate of soda. Dry borax. Crude tartar. Nitre.
Pure nitric acid. Hydrochloric acid.

The above, and all other necessaries for the
assayer, may be obtained of Messrs. GrirriN & Co.,
53, Baker Street, Portman Square.
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GOVERNMENT REGULATIONS.

PROCLAMATION

By His Excellency Sir Charles Augustus FitzRoy,
Knight Companion of the Royal Hanoverian
Guelphic Order, Captain General and Governor-
in-Chief of the Territory of New South Wales
and its Dependencies, and Vice Admiral of the
same, &c. &c. &c.

WauEreas by Law all Mines of Gold and all Gold
in its natural place of deposit within the Territory
of New South Wales, whether on the Lands of the
Queen or of any of Her Majesty’s subjects, belong
to the Crown : And whereas information has been
received by the Government that Gold exists upon
and in the soil of the County of Bathurst, and
elsewhere within the said Territory, and that many
persons have commenced, or are about to commence,
searching and digging for the same, for their own
use, without leave or other authority from Her Ma-
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jesty: Now I, Sir Charles Augustus FitzRoy, the
Governor aforesaid, on behalf of Her Majesty, do
hereby publicly notify and declare that all persons
who shall take from any Lands within the said
Territory any Gold Metal, or Ore containing Gold,
or who within any of the Waste Lands which have
not yet been alienated by the Crown shall dig for
and disturb the soil in search of such Gold Metal
or Ore, without having been duly authorized in that -
behalf by Her Majesty’s Colonial Government, will
be prosecuted, both criminally and civilly, as the
Law allows : And I further notify and declare, that
such Regulations as, upon further information,
may be found expedient, will be speedily prepared
and published, setting forth the terms on which
Licenses will be issued for this purpose, on the
payment of a reasonable fee.

Given under my Hand and Seal, at Government
House, Sydney, this Twenty-second day of
May, in the Year of our Lord one thousand
eight hundred and fifty-one, and in the four-
teenth year of Her Majesty’s Reign.

(L. s.) C. A. FrrzRov.
By His Excellency’s Command,
E. Deas Trowmson.

Gobp SAVE THE QUEEN.
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Colonial 8ecretary’s Office, Sydney,
May 283, 1851.

GoLp REGULATIONS.
Licenses to dig and search for Gold.

Wirh reference to the Proclamation issued on the
22d May instant, declaring the rights of the Crown
in respect to gold found in its natural place of de-
posit within the territory of New South Wales, his
Excellency the Governor, with the advice of the
Executive Council, has been pleased to establish
the following Provisional Regulations, under which
licenses may be obtained to dig, search for, and
remove the same :—

1. From and after the first day of June next no
person will be permitted to dig, search for, or
remove gold on or from any land, whether public
or private, without first taking out and paying for
a license in the form annexed.

2. For the present, and pending further proof
of the extent of the gold field, the license fee has
been fixed at one pound ten shillings per month,
to be paid in advance; but it is to be understood
that the rate is subject to future adjustment, as
circumstances may render expedient.

8. The licenses can be obtained on the spot from
the Commissioner who has been appointed by his
Excellency the Governor to carry these regulations
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into effect, and who is authorised to receive the fee
payable thereon.

4. No person will be eligible to obtain a license,
or the renewal of a license, unless he shall produce
a certificate of discharge from his last service, or
prove to the satisfaction of the Commissioner that
he is not a person improperly absent from hired
service.

5. Rules adjusting the extent and position of
land to be covered by each license, and for the pre-
vention of confusion, and the interference of one
licensee with another, will be the subject of early
regulations.

6. With reference to lands alienated by the
Crown in fee simple, the Commissioner will not be
authorized for the present to issue licenses under
these regulations to any person but the proprietors,
or persons authorised by them in writing to apply
for the same.

By his Excellency’s command,
E. Deas THoMsoN.
Foru referred to.
1861.
Gold License.
The bearer having paid to me

the sum of one pound ten shillings on account of
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the territorial revenue, I hereby license him to dig,
search for, and remove gold on and from any such
Crown land within the County of Bathurst as I
shall assign to him for that purpose during the
month of 185 .

This license must be produced whenever de-
manded by me or any other person acting under the
authority of the Government.

(Signed) AB,
Commissioner.

Colonial Secretary’s Office, Sydney,
August 5, 1851.

ApprTioNaL GoLDd REGULATIONS.

Wrre reference to the proclamation of his
Excellency the Governor-General, bearing date the
22d day of May last, and to the notice from this
office of the 23d of the same month, his Excellency
directs it to be notified that the licenses issued in
accordance therewith to dig, search for, and remove
gold found in its natural place of deposit, will, in
future, be limited in their operations to alluvial
gold, whether consisting of dust, grain, scale, or
lump gold, and will not extend to matrix gold
combined with quartz or any other rock remaining
in its original bed or situation. Pending the esta-
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blishment of regulations for the working of gold
of this latter description, which will be speedily
prepared and published, a royalty will be charged
on the quantity obtained of 10 per cent. if found
on Crown lands, and 5 per cent. if on private
lands. These rates will be computed on the actual
produce valued at £3. 4s. per oz. if procured by
separation only, and £2. 8s. per oz. if by amalga-
mation.

2. Previously, however, to the working of any
such matrix gold, notice must be given to, and a
written permission obtained from, the Commis-
sioner or Assistant Commissioner of the gold
district, who will require such security, and make
such arrangements for the protection of the public
interests as he may deem necessary. If the parties
concerned fail to give the required notice or secu-
rity, or to observe the conditions prescribed by
that officer, all such matrix gold, and also all allu-
vial gold of every kind, procured without due
authority, will be seized as the property of the
Crown, in whose possession soever it may be found ;
and the persons offending will render themselves
Liable to be prosecuted for the offence.

8. In conformity with the principle laid down
in the provisional regulations of May last, above
referred to, no person will be allowed to work
matrix gold on private lands, except the proprietors
thereof and such persons as they may authorise in
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that behalf, but in other respects these regulations
will be held to apply to all such private lands.

By his Excellency’s command,
E. Deas Tromson.

Colonial Secretary’s Office, Sydney,
August 12, 1851,

CoNvEYANCE AND Escort or GoLb.

His Esxcellency the Governor-General directs
it to be notified, with reference to the notice of
the 17th ultimo, that arrangements have been made
for the conveyance of gold, under the charge of
an armed escort, from Ophir and Sofala to Bathurst
or Sydney, and from Bathurst to Sydney, once in
each week.

2. The gold intended to be sent under this
arrangement from Ophir or Sofala to Bathurst or to
Sydney is to be delivered to the Commissioner of
Crown Lands or Assistant Commissioner on the
spot, to be transmitted in the chests or safes pro-
vided for the purpose to the Police Magistrate at

_Bathurst, who will deliver the bags addressed to
that place to the persons or agents appointed to
receive them, and forward the packages for Sydney
by the mail by which the escort proceeds to the
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Colonial Treasurer, at whose office they may be
obtained by the persons duly authorised for the
purpose.

8. The gold, whether received at Ophir or
Sofala or at Bathurst, is to be placed in bags,
sealed, marked, &c. in the manner pointed out in
the notice of the 17th July, 1851% ; and the re-
ceipts to be granted and the authorities to be pro-
duced to the Police Magistrate at Bathurst or to
the Colonial Treasurer, Sydney, for obtaining the
packages, are to be those required by that notice.

4. A charge will be made for gold forwarded
under this arrangement from Ophir or Sofala to
Bathurst of one half per cent., and from any of
these places to Sydney of one per cent., on its value,
estimated at £3. 4s. per oz. for washed gold, and
£2. 8s. for gold obtained by amalgamation; and
payment is to be made to the Police Magistrate at
Bathurst for gold forwarded to that place, and to
the Colonial Treasurer for that sent to Sydney.

5. The mails with escort will leave Ophir and
Sofala every Tuesday morning, and Bathurst every
Wednesday, arriving it Sydney at 11 o’clock on
Thursday forenoon.

6. It is to be understood that in the event of a
loss, notwithstanding the protection afforded by the
escort, the Government will not, as explained

* Refors to a notice not accompanying the other official
documents.
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in the notice of the 17th ultimo, be responsible
for it.

By his Excellency’s command,
E. Deas TromsoN.

Colonial Secretary’s Office, Sydney,
October 7, 1851.

ADpDITIONAL GoLD REGULATIONS.

With reference to the notices from this office of
the 28d May and 4th August last, and pending
the receipt of instructions from Her Majesty’s
Government, his Excellency the Governor-General
has been pleased, with the advice of the Executive
Council, to publish the following further provi-
sional regulations for the search of gold.

1. Persons occupying portions of the gold field
by erecting temporary buildings, tents, &c., and
carrying on business in any way, shall pay a fee of
thirty shillings monthly for the use of the land so
occupied by them, and they are required to pay the
same on demand and in advance to the officer
appointed to receive payment of license fees.

2. Persons desirous of establishing claims to
new and unoccupied ground by working in the
ordinary method for alluvial gold, may have their
claims marked out on the following scale ; namely,—
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(1.) Fifteen feet frontage to either side of a
river or main creek to each person.

(2.) Twenty feet of the bed of a tributary to a
river or main creek to each person.

(8.) Sixty feet of the bed of a ravine or water-
course to each person.

(4.) Twenty feet square of table land or river
flats to each person.

Every such claim shall be voided by the failure
on the part of the claimant to work the same
within ten days after the date of his acceptance,
and persons found working on such or any other
ground without having previously paid the license
fee to the proper officer, shall pay double the
amount for such license, and in default be pro-
ceeded against in the usual manner.

8. The license fee for private lands will in
future be one-half only of that payable for Crown
lands.

4. Persons desirous of working auriferous quartz
veins may make application in writing to the Com-
missioner or Assistant Commissioner of the gold
district, accurately describing the locality. Such
application shall be immediately recorded by such
officer in a book to be kept for that purpose, which
shall be open at all reasonable times to the inspec-
tion of applicants. In case no previous applica-
tion shall have been made as above directed, and
should there be no valid objection to the proposal,
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the Commissioner shall notify to the applicant his
acceptance of the same. The applicant shall then
enter into a bond binding himself and two or more
sufficient sureties, to the satisfaction of the Govern-
ment, jointly and severally, in the sum of two
thousand pounds, to pay a royalty of ten per cent.
on all gold obtained from any part of the land
within the limits of his claim, to an officer to be
appointed for that purpose by the Government.
He shall further be bound to permit such officer to
reside on the land in the neighbourhood of the
works at such spot as may be assigned by the
Commissioner, and also to give to such officer
access at all reasonable times to the buildings or
premises, and to all books and accounts connected
with the production of gold ; also to give all neces-
sary facilities for the collection of the royalty daily
or weekly as may be found most desirable.

5. All buildings, machinery, or other improve-
ments erected or made on the land shall be consi-
dered as additional security for the due perform-
ance of the conditions of the bond.

6. The above claim shall consist of half a mile
of and in the course of the vein, with fifty yards
reserved on each side of such vein for building and
other purposes. The right of cutting and using
tiber for building purposes or for firewood from
adjacent Crown lands, as well as access to neigh-
bouring water, shall also be conceded. The dura-

\
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tion of the claim shall be three years, which shall,
however, be extended for such further period as
upon receipt of instructions from Her Majesty’s
Government may be determined upon, having due
regard to the interests of the party concerned. At
the expiration of the term of their holding, or on
the sooner termination of their tenure by consent
of the Government, the parties shall have liberty to
remove all buildings, machinery, or other improve-
ments erected or made by them, and a reasonable
time shall be allowed for that purpose; provided
always, that the conditions of the bond shall have
been duly fulfilled.

7. A claim, such as the above, shall be for-
feited by the failure of the applicant to enter within
a reasonable period into the required bond ;—by
his neglecting to pay the prescribed royalty at the
time and in the manner required by the bond ;—
by his not employing at least twenty persons on
such claim within six months of the acceptance of
his application for the same;—by his ceasing to
employ that number of persons on the works for
the period of one month thereafter ;—by obstruct-
ing the officer in the proper performance of his duty,
or in any other way violating the terms of the bond.
Such vein shall then be open to selection by other
parties.

8. Persons desirous of working auriferous quartz
veins on their own lands shall be subject to the
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terms of the above regulations, with the exception
that the royalty payable on the gross production of
gold shall be five per cent., and that they shall not
be compelled to employ any specific number of per-
sons, nor be liable to any penalty on their ceasing
to work.

9. Persons desirous of draining ponds or water-
holes may make application, in the mode above
stated, to the Commissioner or Assistant Commis-
sioner of the gold district, and shall be subject in
all respects to the same regulations, with the ex-
ception that in the place of the payment of a
royalty, the applicants shall bind themselves to
employ not less than forty persons for such under-
taking during the period of their occupation, and
take out a license for every person so employed ;
and such claim shall be voided by the withdrawal
of such number of persons from the work, unless
in case of interruption by flood or other unforeseen
accident.

10. Where more than one application shall have
‘been made for any pond or waterhole previously to
the publication of these regulations, or shall here-
after be made on the same day, such pond or
waterhole shall be put up to tender, the advance
being on the existing rate of the license fee. And
it will be understood that such advance shall be
paid on any number of persons employed in addition
to the forty above determined.

L
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The Commissioner or Assistant Commissioner is,
empowered to make such temporary regulations as-
may be necessary to prevent inconvenience to other:
licensed persons from the carrying on operations of
the above nature.

By his Excellency’s command,
E. Deas THOMSON.

Colonial Secretary’s Office, Sydney,
Oct. 21, 1851.

GoLp RequraTIONS.

His Excellency the Governor-General, with the
advice of the Executive Council, has been pleased to
ake the following modifications in the provisional
regulations of the 7th instant, having reference to
the draining of ponds or watercourses, for the pur-
pose of searching for gold.

1. In lieu of uniformly fixing at forty the num-
ber of persons to be employed on any such under.
taking, the Government will, on the report of the
local Commissioner, determine in each case the
number of persons for whom the working of the
claim would properly afford employment.

2. The persons undertaking to drain any such
pond or watercourse will not, however, be com-
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pelled to employ that number of persons during
their occupancy, as required by the. notice of the
7th instent ; it will be sufficient that during such
oecupancy they pay for licenses for the full number
of persons so fixed.

By his Excellency’s command,
E. Deas THouson.

————

Colonial Secretary’s Office, Sydney,
Oct. 21, 1851,

Gorp.

-His Excellency the Governor-General, with the
advice of the Executive Council, has been pleased
to direct, that, from and after the lst proximo, all
alluvial gold, or matrix gold obtained by separation
only, which may be tendered to the Government in
payment of license fees, will be valued at three
pounds per ounce, instead of three pounds four
shillings, as determined by the notice of the
5th August last ; and according to this value also
(82. per ounce) will be computed the royalty
on matrix gold, and the commission on the convey-
ance by the Government of all gold, except such
as may be procured by amalgamation.

‘2. 1t has not been found necessary to make any
alteration in the value at which the Government
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consents to receive gold obtained by amalgama-
tion, namely:—Two pounds eight shillings per
ounce; and the royalty on such gold, and the
commission on its conveyance, will be regulated
accordingly.
By his Excellency’s command,
E. Dzas Trousox.

-

IxstrUCTIONS 0 the Commissioner of Crown Lands
for the Gold District.

Colonial Secretary’s Office, Sydney,
May 23, 1851.
Sz,

In consequence of the discovery of gold in the
western districts of the colony, and the collection
in that quarter of a large number of persons, his
Excellency the Governor has thought it expedient
to take steps for the protection of the rights of the
Crown, and for other purposes; and he has been
further pleased to appoint you a commissioner of
Crown lands, under the local Aets for protecting:
the Crown lands of the colony from encroachment,'
intrusion, and trespass, for the purposes and with
the instructions followmg

2. You will, in the first place, organize the fona
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of ten men, which will be placed under your orders,
for the purpose of carrying eut the duties for which
you are appointed. You will at once arrange for
their being armed, accoutred, and mounted, and
for their being furnished with other indispensable
articles as much as possible on the model of the
late mounted police.

8. You will instruct the men composing such
foree as to the terms on which they are employed,
as ect forth in the memorandum® A annexed, more
particalarly explaining to them the probable want
for the present of lodging, and of regular. rations;
and such men will sign an engagement in the
form B* appended, and be sworn in as con-
stables. »

4. You will then proceed without delay to the
Bathurst district, and establish yourself and your
force in some locality that is central and otherwise
suitable for your undertaking, providing rations for
your party and forage for your horses as you may
find practicable, and making such arrangements as
you can for temporary shelter. . ’
-8, You will at once proceed to carry out the
tiews published in the Proclamation of the 22d
inatant, and the regulations of this date. You are
instructed te compel every individual at work at

® These Appendices weré not furnished with thé other




150 GOVERNMENT REGULATIONS.

the gold field to take out and pay for = Lcense in-
the required form. You will be farnished with the-
necessary books, and it will be your duty to visit-
every person at work to receive the prescribed pay-:
ments and to furnish the licenses properly filled up.:
It is probable that the only means of payment wilk
be the gold collected; you will be furnished with
scales and weights to enable you to take payment:
in gold, according to the scale following, namely,"
at the rate of 2/. 8s. per ounce for such as is ob-
tained by amalgamation, and 3/. 4s. per ounce for
such as is obtained by washing.

6. You will be furnished, as I have stated, thh
books containing the form of license for each
month in the year. You will on the delivery of
each license enter the neme and description, after
the model here given, of the person taking out the
license ; you will observe that in the license the
name only, but not the description, is inserted. In
the butt however from which the license is sepa-
rated the deseription is added to the name. The
reason of this is, that if any person should leave
the gold field and transfer his license to another
person who will assume his name for the purpose,
the imposition will be at once detected in most
cases. You are, of course, only expected to ap-
proximate to a correct description, forit is probable
that much offence might be given by attempting
perfect exactness. You will, moreover, before
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granting licenses, require from each applicant a
discharge from his last service, unless you have
reason to believe such person was not at a time
shortly preceding in service. It is, however, im-
possible for you to ascertain these points in many
cases that may arise, but you will at least refuse
a license to any one whom you may have suffi-
cient reason to believe to be improperly absent
from hired service.

-~ 7. You will be required to give security to the
Government by two sureties severally and respec-
tively bound with yourself in the sum of £2,000,
for the faithful discharge of your duty as Com-
missioner, and for the payment to the Government
of all monies and gold you may receive for licenses ;
such monies and gold are to be sent in the first
week of each month to the Colonial Treasury at
Sydney, under a sufficient and properly armed
escort. You will advise the Colonial Treasurer by
post of all such remittances, and transmit to him
an account of your receipts during the month in
which they have been collected, together with such
vouchers in support thereof as shall be required by
the Auditor-General, and the correctness of every
such account shall be attested by the declaration
required by law.

- 8. With respect to such persons as shall refuse-
to pay the moderate fee demanded by the Govern-
ment,. you will, I doubt not, act with vigour and.
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determination, remembering that the very objeet
of your being furnished with an efficient foroe is ¢o
enable you to cause the Government regulations to
be invariably respected ; and for this purpose his
Excellency the Governor has been pleased by the
accompanying document to give you full anthority
to remove all unlicensed persons.

9. These are the instructions the Government
has deemed it proper to give you at present; it
may probably be necessary soon to extend them,
and for that purpose it will be requisite for you to
give as full and frequent information to the Gover-
nor, through this office, as may be practicable. - It
is impossible to mark out for you an exact path,
something must at this early stage be left to your
discretion, and in using, either in acting or in for-
bearing, you will lose no time in reporting your
proceedings for approval.

10. And in conclusion, though your chief busi-
ness will be to protect the interests of the Crown
in matters of revenue, it will be an essential part
of your duty to preserve the peace, to put down
outrage and violence, and to protect the community
generally. In this portion of your duties you will,
I have no doubt, eo-operate zealously with the
local police, and as a ready and convenient acces-
sory to your force, you will, with as little delay as
possible, select from the respectable portions of the
Licensed persons employed in the locality, such and
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#6 many as you may find neceasary to be sworn in
as epecial constables.
) I have, &c0

(Signed)  E. Dzas Tromsox.

John Richard Hardy, Esq.,
Commissioner of Crown Lands for the
Gold District.

FsTRUCTIONS TO ASSISTANT GOLD COMMISSIONERS.

. 1. You will, on the first and following days of
each month, commence issuing licenses in your dis-
trict, receiving payment for the same in money or
gold dust. Yon will commence at the portion of
the diggings which is most convenient, marking
out at the time of giving the licenses the boundaries
of each party on the following scale, namely,—

On every river or main creek, fifteen feet frontage
to either side of the stream to each person
licensed.

On every tributary to a river or main creek,
twenty feet to each person licensed.

- In every ravine or dry watercourse running into
a creek or river, sixty feet of. the bed to each
person licensed.

.. On table land or river flats, constituting dry
diggings, twenty feet square to each person
licensed.



154 GOVERNMENT REGULATIONS.

These allotments are to be marked consecntively,
where practicable ; and you will, with the assistance
of your clerk, who will accompany you at suitable
times, enter in a book, in the form annexed (B.)
the description of the localities allotted, with the
names of the parties. You will append to such
book a rough chart of the ground, giving names
for the convenience of reference to the more promi-
nent portions of the ground.

2. You will be furnished with books of blank
licenses, with butts like a cheque book ; and
monthly requisitions are to be made by you, on the
colonial storekeeper, for such further books as may
be necessary, care being taken that your demand
is made sufficiently early to enable that officer to
forward them to you by the time they are required.

You will fill up and deliver the licenses to the
parties at the gold fields, entering their names in
the butts, and receiving the prescribed fees ; and
you will make half-monthly payments direct to the
"Colonial Treasurer in Sydney of the amount col-
lected by you for licenses, accompanied by state-
ments in duplicate of the particulars. You will
also make a return to me of the number of licenses
issued, and the amount received, as well as of the
number remaining of the blank license forms.. At
the commencement of each month you are to fur-
nish to the Auditor-General a return of sums
re eived by you during the previous month, and of
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the number of licenses issued, transmitting to him,
at the same time, the butts and blank licenses for
the: month remaining unexpended ; and you are -
clearly to understand, that no deduction is to be'
made from the amount of your collections, but
that the whole is to be paid in gross into the
Treasury.

- For any expenses which you may be authorized
to incur, accounts should be rendered as early as
practicable to the Auditor-General, who, if he finds
them correct, will prepare a warrant authorizing-
payment of them to be made from the Treasury to
the parties or their agents.

In such cases as it may be deemed expedient to
make payment for any supplies earlier than can be
done in this way, an advance will be made to you
from the Treasury for the purpose, with the under-
standing that it will be adjusted by a certain time
to be named in your application for it, which is to
be made to the Auditor-General, specifying the
general objects for which it is required, and that
“you will be held responsible for the amount until
this has been done by the passing of the accounts
for the expenditure at the Audit Office. .

» 8. You will at the same time forward to the
Auditor-General the monthly abstracts of the
salaries of your establishment, including authorized
accounts for forage and rations.

. 4. You will, in all respects, carry out the gene-
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ral regulations, of which copies are annexed, repart-
ing any temporary deviation which circumstances
may render inevitable. You will especially report
upon the applications made to you by companies or.
individuals under the 4th, 8th, and 9th clanses of
the regulations of the 7th-October, 1851, that the
necessary steps may be at once taken to carry out
their objects.

5. You will be fumlshed with an iron safe for
the security of gold and money received by youm,
and it is desirable that in your temporary absence
the same should be given to the care of the serjeant
of your party. You will take care that the barracks or
tents are not at any time left without a sufficient
guard, and you will keep a sentry on the ground at
all hours day and night.

6. You will settle all disputes between licensed
occupiers of the gold field, visiting the spot in dis-
pute with as little delay as possible. It is most
desirable that every dispute should be instantly in-
vestigated and settled, that disputants may not have
the temptation to redress their grievances them-
selves.

7. You will keep copies of all correspondence
and accounts, reporting to the Colonial Treasurer-
the particulars of the gold received by you, and sent
by escort to Sydney or elsewhere.

8. You will keep me informed at all times with
the particulars of the gold field in your district,
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including the number of persons, the number
licensed, and the general prospects of the place.

9. As soon as practicable, you will divide your
district into separate beats, assigning to each
trooper a particular locality. By this means he
will soon become acquainted with every person.
on his beat, and more readily detect unlicensed
diggers,

B.
(Form-referred to. p. 154.)

Urpes TuroN.—~NANES AND DESCRIPTIONS.

Maitland Point.

No. 1.—Henry Smith, Thomas Snuth John.
Paton.
No. 2.—W, H. Moore, J. Hindes.

No. 8.—Henry Thomas, William Pollard, Henry
Pollard, Thomas Snow, William Moore.
No. 4.—&c., &ec., &c.

Sofala Point.

No. 9.—William Smith, Henry Smlth Thomas
Erskine.

. No, 10.—Thomas Rowe, &e.
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Erskine Point. )
No. 22.—Henry Smith, William Smith, Thomas

Jones, &c.
No. 23.—&c., &c., &ec.

Trooper’s Point.
No. 29.—Henry Smith.

Referring to my previous instructions of the
I have the
honour to forward to you a few general instructions -
for your guidance in matters of police.

Your establishment will consist of a clerk, of five
mounted and five dismounted troopers; namely, a
serjeant, at three shillings and ninepence, and the
remainder at three shillings and threepence per
diem each, with the old mounted police rations, and
with clothing.

You will hold courts of Petty Sessions at the
place, near to your head quarters, which may be
proclaimed for that purpose, on such days as shall
be most convenient, giving sufficient publicity to
the same. You will carry out the general police
business of your district, taking especial care that
sly grog-selling and gambling- and other disorders
are, as much as possible, put down. Your clerk
will also act as clerk of Petty Sessions, and the
serjeant of your party as chief constable, and their
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duties will be those ordinarily belonging to such
officers.

You will provide for the escort of prisoners to
Bathurst or elsewhere, as well as for their safe
custody and support while in detention.

You will further furnish me, monthly, with an
account of the number of days on which courts of
Petty Sessions are held, and of the number of cases,
and their result, distinguishing their several cha-
racters.

You will assign to each trooper a particular horse,
for the care and good order of which he will be
responsible, and you will have the power of dis-
missing any of your party for drunkenness or other
misconduet, reporting to me the circumstances.

*«¥* Similar regulations have been issued for
the other gold-bearing districts.

THE END.

" ‘Wilson and Ogilvy, &7, Skinner Street, Snowhill, London.
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PHILLIPSS MANUAL OF METALLURGY.

Progpectus,

Ta1s work forms Volume XXT. of the Casver Eprrros
of the Encyclopedia Metropolitana, and treats of that
important branch of Chemistry which relates. to the
Exrtracrion or Merais rroM THEIR OrEs. The
following is a brief sketch of its contents :—

Physical and Chemical Properties of the Metals, their
Alloys, Salts, and other Compounds. State in which the
Metals are found in nature.  Properties by which
Minerals are discriminated.  Crystallography. ~ Consti-
tution of the external Crust of the Earth. Principal kinds
of Rocks. Strata that contain Ores. Localities in
which the principal Ores are found. Description of the
most important Ores of each Metal. Chief Operations
of Mining. The mechanical Preparation of Ores pre-
vipus to Smelting, by Crushing, %Va.shing, Sifting, &e.
Fuel and its Economy— Wood, Peat, Lignite, Coal, and
Aunthracite. Prepared Fuels—Charcoal, Peat-Charcoal;
Coke. The Assay of Fuels. Estimation of their compa-
rative Value. F¥urnace Materials. Metallurgy Proper
—1Iron, Copper, Cobalt, Nickel, Tin, Zinc, Antimony,
Bismuth, Mercury, Lead, Silver, Gold, Platinum.
addition to the operations of Smelting, the work describes
many important Manufactures in Metal; such as the
Rolling of Sheet and Bar Iron, Iron Casting, and the
Manufacture of Steel, of Sheet-Lead, and Lead-Pipes.
The Processes which relate to the useful Metale smelted
in Great Britain, and those regarding the Crushing,
‘Washing, and Amalgamation of Gold and Silver Ores,
are given in considerable detail.

The important subject of AssayiNe is treated of
fully and practically. Assaying by Furnace Operations.
Chemical Analysis in the wet way. Cupellation and
Parting of Gold and Silver. Centigrade Processes for
Testing Solutions of Silver and Copper, by graduated
Test Liquors.

The work is illustrated by Two BHundred and Six-
teen Wood Engravings, which exhibit the most approved
Furnaces, Machinery, Implements, Apparatus, &c. .
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CRITICAL NOTICES

OF

PHILLIPS’S MANUAL OF METALLURGY.

“ TR mineral wealth of the British islands has been fairly esti-
mated to be nearly equal to that of the whole of the rest of Europe.
Many years since twenty millions was regarded as the annual value
of the mining produce of Great Britain and Ireland :—it is now
considerably more. In every branch of metallurgy there has been
an extension of the operations of smelting and refining, to meet the .
rapidly increasing demands for home consumption and for the
foreign markets: Important as this branch of national industry is
to this country—forming the source from which thousands draw
their existenoe, and being in reality one of the most considerable
elements in determining the position of the British empire among
nations,—there are but few works to which reference can be made
for information as to the statistics of production,—and still fewer
which treat with any thing like accuracy of the methods employed
in this country to render the productions which Nature has la-
vished on us available to the purposes of manufacture. The
English language is exceedingly poor in works of a technical cha-
racter. Although the English are essentially a practical people,
when we have counted some half a dozen books (some of these
being very old, and merely local in their bearing), we shall find that
the literature of metallurgical art and of mining is exhausted. A
work devoted to metallurgy, in its varied details, did not exist in
En%lland previously to the publication of the ¢ Manual’ which stands
as'the heading to the present notice. The consequences of this have
been, that the metallurgical operations of different localities have
rarely been extended; since the busy manufacturers of another
district, satisfied with their own methods, did not care to examine
the results of their neighbours or to communicate their own. Pro-
oceeding for the most part empirically—the smelters having but
the smallest possible amount of scientific knowledge to guide them,
—rit is really surprising that the characters of the British metals
have reached so high a standard as they are now found to obtain.
There was no moro instructive section of the Great Exhibition than
that which was devoted to the Mineral kingdom,—and it afforded
for the first time to the British workman the means of comparing
the metals produced from the minerals of other countries with
those obtained from the metalliferous ores of our own. We are
informed that, in many departments of metallurgy, a marked im-
provement has already been the result of that grand industrial com-
petition. From the absence of any work in the language devoted to
metallurgy, it was with difficulty that information had hitherto been
obtained of the processes practised on the Continent, although
many of them were known to be superior to our own.

“In the ‘Manual of Metall an attempt has been made to
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Critical Notices of PHILLIPS'S MANUAL oF MI‘I‘AL\.UIG!—c'buﬁmed.

luhp;ﬁly the want which we have shown to have so long existed. Mr.
Phillips has rendered his work as interesting as was possible with'a
subject so purely technical, by commencing the main portion of his
subject with a description of the geological conditions ot the mineral-
bearing districts, mx of the mineralogical characters of the metal-
liferous formations. Proceeding with a concise description of the
operations of mining, he then the processes of dresting the
ores, by whch they are rendered available for the furnace operas
tions. Not only are our own methods of extracting the metals
fully given,—but the most celebrated processes employed on the
Continent are likewise described. .

“ A considerable section of the work is devoted to the various
methods by which silver and gold are treated. These, as being of
much interest at the present moment, will necessarily receive at-
tention. :

“ In addition to the information given on Metallurgy, the work
contains very full practical information on Assaying, and on the
chemical processes by which the value of any partic ore may be
readily ascertained. . :

“This ‘Manual’ is & highly valuable addition to our scientific
literature, and will tend to increase the author’s already extended
reputation as a metallurgical chemist. The wark consists of about
600 ﬁages,-—»and is copiously illustrated with well-executed woodcuts,
which materislly aid in rendering the description of furnaces, &c.
intelligible to all readers.” —AtAeneum, May 29, 1852.

“ No publication has yet appeared in the English language takin
8o comprehensive a view of every detail connected with smelting an
mining the various metallic minerals. It appears to us to fill up
a long standing hiatus in the history of, and instruction in, mine-
ralogical chemistry; and while it is sufficiently elementary to be
understood by the young student, it is thoroughly practical, and
erudite enough to form a standard work of reference for valuable
information by the metallic chemical practitioner and assayer. The
whole is admirably illustrated by well-¢gxecuted diagrams. The
type and paper are of the first order, and nothing appears. to us- o
be wanting to render the work a sine gud non to every metallurgist,
whether practically engaged in the laboratory or at furnace. opera-
tions, or the theoretic student and thoee attached to the applied
sciences.”— Mining Journal.

“We can confidently eommend this volume to all: wheom
its subject interests.”— Critic.

“ A most complete and practical Manual of metallurgic' avience
and art.” — Literary Gazette. _—

¢ Professor Phillips’s treatise on the methods of extracting the
metals from their ores is a technical book, addressed only %o
those. who need practical instruction, of which its pages'are fuks;
but the curious reader will find useful information on several pointg
connected with chemistry and chemical menufactures. The diae
rams are numerous and excellent. An index is added.”— Leader.
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APPARATUS A‘ID MATERIALS

ASSAYING

AND FOR
CHEMICAL ANALYSIS IN THE HUMID WAY,
MANUFACTURED BY

JOHN J. GRIFFIN AND CO. LONDON,
' . AND
RICHARD GRIFFIN AND CO. GLASGOW.

CUPELLING FURNACE, of wrought-iron Plate, lined with
Fire-elay, with an opening for heating a ‘fube. Sce Phillipa
-om Gold Mining, figs. 12 and 13, £6. 6s.

MUFFLES adapted for this Furnace, fig. 11, 1s. 6d. each.
Muffles of larger size made to order.

LONG STEEL TONGS, for removing Cupels from the Muffiz.
Fig. 14, Bs.

CCPEL MOULDS. Fig. 16, for making round Cupels, 1} inch
in diameter, 12s,
Ditto for making round Cupels, 1} inch in diameter, 10s. 6d,
Ditto for making square Cupels, § inch in diameter, 12s.

MALLET of the form fig. 16, for driving the Die into the Ring
of the Cupel Mould, in makmg Cupels, 3s.

GLASS 8I:LA]ZZI'.‘IN G FLASK, for assaying 'Alloys of Gold. Fig,
" 20,

FLASK, with long neck, French pattern, for the process of
Parting, 5d.

STEEL TONGS for holding the Parting Flask, fig. 20, 2s. 6d.

HAMMER for flattening Buttons of Metal in Silver Assaying, fig.
19, small size, 2¢.6d. Large size, 3s. 6d.

HAMMER for flattening Grold, weight about 6 Ib. bright face.
HAMMER, square face, for breaking Crucibles after & Fusion, 2s.



6 APPARATUS AND MATERTALS FOR ASSAYING.

STEEL ANVILS (Stakes) used in flattening Beads of Silfd‘,
crushing small Samples of Minerals :—
1% inch square, 2s.
2 inches square, massive, 6s.

FLATTING MILL, for preparing Alloys of Gold and Silve:, for
Parting,

ASSAY SCOOP, made of Copper, 7s. 64.

INGOT MOULD fig. 18, 5s.
Ditto, conical, 5s

WROUGHT-TRON CRUCIBLE, very stout, conical, about
6 inches high, 4s.-6d. :
STRONG TRON TONGS, for lifting the Iron Cruclbh, two
feet long, bent points, 4s. 6d.
Ditto, with Straight points, 4s. 6d.

STEEL SLICE, for cutting the fused Assay out of t}w Iron
Crucible, 80 inches long, 4s. 6d.

SMALL CRUCIBLE TONGS, 8 inches long, 2s.

GOLD-WASHING BASIN, of stout Zine; form of figure 25,
26 inches in diameter, 145

SIEVES, of Hair and Brass Wire, of all diameters and degrees of
ﬁneness.

BOX SIEVE, with Three Divisions, size of gauze, 100, 60, and
20 to the inch, with cover, 7s. 6d.

MAGNIFYING LENS of Three Powers (for the Pocket), for
examining Minerals, Crystals, Gold Dust, &c., fig. 4, 6s.

OIL-BATH, Copper with hard soldered joints, for drying sub-
stances at high temperatures, £3. 3s.

TAYLOR’S HOT-AIR BATH, of sheet-iron, for drying Ores,
Precipitates, &c. The 'I‘emperatnre ean be easily reguhted

_ to any degree up to 360° Fah., 14s.

BALANCES FOR ANALYTICAL PURPOSES. In PorisHED
MaHO0GANY Grass Cases, fitted up in the most convenient
style.

1 £Bl‘8!8 Beam, 12 inches long, in a Glass Case, with velghta,
9 9s.

The beam has all the necessary adjustments. Will 1000
grains in each pan. Will turn with v}y grain when thus-loaded.
The pans are suspended by platinum wire. The case is provided
with adjusting screws to set it level. With a set of weights from
600 to v3y grain
. 2. Brass Beam, 16 inches long, in a .Glass Case, thhwenghtg,

14. 14s.



APPARATUS AND MATERIALS FOR ASSAYING. 7

-BALANCES YOR ANALYTICAL PURPOSES—continued.

The beam is divided into ten parts, and has an apparatus placed
over it byh which the nderwmean be moved on the ‘beamh wnthou;
opening the glass case. ill carry 1000 grains in each pan, an
tg: wgtth ﬂg-, grain when loaded. Withg:ﬂset of weights from
1000 grains to y3 grain, including riders of vk grain each. There
is a short pan cut out to receive the “ potash apparatus,” used in
Organic Analysis. The glass case is provided with adjusting-screws.

8. AssAY BALANCE, Brass Beam, 10 inches long, in a Glass Case,
with a set of weights from 300 grains to yglyy grain, £12.12s.
ill carry 500 grains in each pan, and turn with 57 grain

4. PORTABLE BALANCE, in a mahogany box, brass beam 12
inches long, with a support adapted to the top of the box.
The pans rest on the box, and are moved by a lever. Will
carry 1000 grains in each pan, and turnwitg‘-hgrainwhen
loaded with 500 grains in each pan. The beam is divided
into 10 parts from the fulcrum to the end, for a rider. With
a set of square weights from 500 grains to g grain. £5. bs.

5. PraTineM DisuEs for the AssaY BALANCE, § imch diameter,

* in pairs of the same weight, 10s. 6d.

SET OF DECIMAL GRAIN WEIGHTS, MINT STANDARD.
Mahogany Box, 600 grains to v}y grain, £1. 11s. 6d.

.-SET OF FRENCH DECIMAL WEIGHTS, in Mahogany Box.
From 60 grammes to 1 milligramme, £1. 15s.

‘MOHR’S BALANCE, for taking the Specific Gravity of Liquids
with accuracy and facility, in a Mahogany Box, complete, £2. 5s.

GRADUATED APPARATUS for the Assay of Silver, according

to Gay Lussac's Process.
CAST-IRON MORTARS, bell-shaped, turned imidei ' wi;h Pestles.

4 inches diameter ....... cosererrenasianes £0
& wee 0 26
9 0 6 0
1 012 0
12 018 0
- -CHEMICALS.—The prices of these Chemicals can be stated onl
approximately, as they are altered frequently, and depeng
upon-the quantity demanded :—
Bone Ashes, £2. 10s. per cwt. FireClay, for Luting, 10s. percwj.
-Pure Lead, 1s. per lb. ‘| Cream of Tartar, £6 per cwt,

Carbonate of S8oda, 16s. percwt. | Red Argol, £2. 2s. per cwt.
-Refined Nitre, £2. 2s. per owt, Sal Ammoniac, £3 per cwt.
. '£5. 12s. per owt. Carbonateof Ammonis, 1s.perlb.
Litharge, 28s. per cwt. Chlorate of Potash, 3s. per Ib.
: A%ms, ArgaLies, and all usual RB-AGENTS, in a state of
urity.




8 APPARATUS YOR ANALYTIOAL CHEMISTRY.

GRIFFIN'S TRAVELLING CABINETS of APPARATUS, fo#

-+ the QUALITATIVE ANALYSIS of ORES and other MrNERALS, pre-
pared for the use of Naval and Military Officers. "

The Instruments contained in the following Colledtions ave of

the amallest usgful sises, but of the best materials and work-

manship. The several parts are well proportioned and adjusted

to one another :—
- ‘88T 1. Price £8in a CABINET,
This contains A tus sufficient for ing the Experi-
ments neeesssr};pg: the Discrimination of all well-known
Ogrxs and MINERAILS, .

The size of the Cabinet is about 1§ cubic foot.

Tt includes Blowpipe Apparatus with the necessary Fluxes and
Be-tﬁm; & selection of the most useful instruments for
in wet way, with a collection of tests in the dry state,
stoppered bottles to contain solutions ; a set of bottles with pure

ids. The apparatus is of small size, and the quantity of mate-
rials limited, but adapted to the various operations of i
Analyses—namely, the preparation of solutions, filtration, preci-
pitation, ignition, &o.

SBr 2. Price £15. 18s. in Two OABINETS.

The principal Cabinet contains the most important A;
ratg:nmgod for convenient wse in Trays and divxzed
Boxes. The second Cabinet contains articles for
occasional use, Duplicates of A pparatus liable to be broken,
extra stock of Acids and Chemicals, &c. Size of the Two
Cabinets together, about 4 cubio feet. This Set contains
Apparatus sufficient for the Complete Qualitative Ana-
lysis of Ores and Minerals, or the separation of the Com~
ponents of a Mineral in quantities sufficient for an accurate
Qualitative Analysis. . .

It includes a brass Argand spirit lamp; a crucible, capsule, -
and other vessels of platinum ; s full assortment of Bohemian test
tubes and other glass apparatus ; Berlin porcelain crucibles and
capsules; s collection of pure tests in the dry stath, and a set
of pered bottles formfutiom;astookofpurswiﬂs;mbo—
rials for sulphuretted hydrogen and other gases used in analysis,

.. The whole adapted for a regular series of analytical operstions,
the preparation of solutions, filtration, testing, precipitation, the
washing of precipitates, ignition, distillation (of water, alookol,
and acids, in small quantities), and other processes, either direotly

in analysis, or in preparing the means of effectingana-
lyses. ?t contains also a complete set of blm'ipe apwa,
with fluxes and reagents ; duplicates of articles liable to be broken,
and an extra stock of acids, fluxes, and tests.




APPARATUS FOR ANALYTIOAL CHEMISTRY. 9

COLLBCEION of ANALYTICAL APPARATUS; containingall
necessary Apparatus required by the Student for the Quali-
tative Analysis of any substance woordingto the plans recom-
mended in “ Rose’s Qualitative Analysis,” and similar works.
Rrise £3. 8s. in a packing case.
CONTENTS. — Lixivinﬁni’jar for solutions, filtrations, &c.
. Four hard German glass flasks, from Bos. towoz.,forboiling,
digesting, preparing gases,&c. Washing bottle for washing preci-
gim. bottle for preparing gases requiring heat. Gaw
ttle with flat bottom and acid funnel for hydrogen and sul-
phuretted hydrogen. Water bottle with tubes for filling narrow
tubes, or supplying small quantities of water. Clark’s Retort
and Receiver for preparing small quantities of pure acids by
distillation. Three funnels One hun ready cut
filters for each size of funnel. Spirit lamp, with incorrodible
" wick holder and supply of cotton wick. Cylinder with ajr-
" holes for steadying the flame of the spirit lamp and aupporzzﬁ
vessels over it. Iarge iron ring with perforation for holding s;
vessels over the lamp. Hot plate for drying substances. Irom
trellis for the top of the cylinder, on which small and flat-
* bottomed vessels can be placed. Tinned iron sandbaths to pre-
vent the cracking of glass vessels. Griffin’s support for test tubes
on the sandbath. Set of Bohemian breakers for boiling, &c.
Three Clark’s test glasses. Poroelain mortar and pestle. Gradu-
ated measure showing half drachms. Four stirrers for mixing
liquids, &e. Two watch glasses for weighing, evaporations, &o.
Hard glass retort and receiver. Set of Hessian crucibles for
fusions, &. Four Berlin porcelain crucibles for fusions over a
spiritlamp,  Funrel holder for supporting a funnel during filtra-
tion. Tube holder for holding test tubes during boiling. Blowpipe
with moveable nozzle. Lamp and support for the blowpipe,
Retort stand with sliding ring and extra triangle. Five yards of
glass tubing. Berlin plate for examining coloured precipitates.
Box oontaining fifty leaves, each, of blue and red litmus, tur-
merie, Brazil wood, acetate of lead, and starch test paper. Sheet
of thin caoutchouc. Platinum capsule, platinum foil, and two
Ll.:nnm wires. Three eu?oming basing assorted. Twenty
CGerman test tubes. Test tube stand. Teet tube brush.
Four arsenic tubes for reductions, sublimations, &, Filter ring
for on¥porﬁng 8 pugr filter without a funnel during filtration.
Pair of brass tongs for trimming the lamp. Pair of steel spring
tot:lga for holding Tt&e platinum “p;t‘:le.prelimm&y German silver spatula
and test spoon. o iron spoons for i experiments.,
Pipette for dropping tests, &c. Three-square filo for cutting
.ghum tubes. Bethnfo i yomchn;ucapmle with handle. Two Berlin
. cups for ignitions, &o.
This ANALYTICAL APPARATUS, with the addition of & Colleo-
_ tion of perfectly pure Tests, contained in 24 Bottles, for Dry



10  BLOWPIPE APPABATUS. CRYSTALLOGRAPHY.

COLLECTION OF ANALYTICAL APPARATUS—céntinued.

Substances, and 24 Stoppered Bottles for Solutions. Price
£5. 5s. in a packing case. R

LaARaER SETS of ANALYTIOAL APPARATUS for LABORATQRIES,
at from £20 to £50, a ing to extent. See “Gniffin’s
Illustrated Chemical Catalogue,” for a particular description.

GRIFFIN'S APPARATUS for CHEMICAL ANALYSIS by the
BLOW-PIPE, comprehending everything necessary for that
purpose. Price £2.12s. 6d.

Correxrs.—Japanned blowpipe, brass nozzle. Blowpipe
lamp. Support for thelamp. Steel tongs for trimming thelamp.
Twelve tubes for Sublimations. Twelve hard glass test jubes.

" Bix hard glass arsenic tubes. Charcoal supports for reduction.

" Charcoal supports for fusion. Two holders gr charcoal supports.
Steel tongs with platinum points. Two pieces of platinum foil.
Three platinum wires. Copper wire for the detection of chlorine,
iodine, and bromine. Tin wire for reductions. Books of litmus,
turmeric, lead, and Brazil test papers. Square steel anvil. Steel
hammer with cutting edges. Agate pestle and mortar. Lucifer
matches. Cotton wick. Two porcelain capsules. File to cat

- glass tubes. Albata spoon and spatula. Boxes and bottles, with
a supply of the following re-agents :—borax, soda, microcosmic
salt, solution of nitrate of cobalt, cyanide of potassium, nitre,
bisulphate of potash, gypsum, fluorspar, nickel borate, lead for
cupellation, bone ashes, silica. Pair of japanned tin boxes,
sultably divided to contain all the foregoing articles. .Packing
case, including the whole apparatus.

CRYSTALLOGRAPHY —A SzmmEs of Oxx HUNURED and
© TweNTY MoDELS of CRYSTALS. Price £2. 12s. 6d.

‘GRIFFIN’S, J. J,, TREATISE ON CRYSTALLOGRAPHY.
8vo. price 9s.

‘GONIOMETER for measuring the Angles of Detached Crystals and

Models of Crystals, consisting of a graduated brass semi-circle,
and a Steel Index, price 7s. 6d.

SEFSTROEM’S BLAST FURNACE, fig. 5, page 48.

Outside Dimensions, Dimensions of Fire Room. .

Height. Width. Depth. Width. - Price.

9 inches ... 12 inches ... G¥ inches ... 5 inches ... £1 10 D
12 ... 16 e T ... 63 . 2 56
15 ... 18 ... 104 .. 7% .. 2160
18 v 24 e 12 e 9% w 8100



CRUCIBLES. 11

PLATINUM CRUCIBLES, with Capsule Covers.

Height. Width. Contents.  FReeacconting to
‘1 ‘inch ... g inch ...... $oz. ... 4e.
1 3 E RO . 2ls
b & 13 E S, 30s.
. 4 1 . 3Bs.
B % ... IS © TR 50s.
2 oonee 17 ... 2 .. 60s.

PORCELAIN CRUCIBLES, conical form, with Covers, the
glaze firm and compact, not liable to crack nor to colour by
any chemical reagent, and but little influenced by sudden

changes of temperature.
No. Price. Height. Diameter. Contents.
000 ...... 4d. ... inch ...... linch ...... 0z.
00 ... 6d. ...... 1 BT TN i

o ... 8d. ... ... 14 ...

1 ... 8d. ... 1 ... 13 .. 3

2 Llse 13 ... 2t ... 1

8 ....ls8d .. 13 ... 2t ... 2

4 ... ls. 6d. ...... 2 . . 8

PORCELAIN CRUCIBLES, with Covers, of the same material
a3 the last ; cylindrical form.

No. Price. Height. Diameter. Contents.
1 ... CoTd L 14 inch ...... 1inch ...... { oz,
2 ... 8d. ... 1% ... 1 .. 1

LONDON-MADE FIRE-CLAY CRUCIBLES, of the 'best
manufacture, capable of resisting high temperatures and the
action of fluxes, and which, when heated to soffening, retain
tfirwg compact structure, and do not become vesicular, conical

8 in. high, per doz. £0 1 4| 64} in. high, per doz. £0 6 9
4113 - 0237281)“— 086
4 — — 0268 — — 012 6
5 — . — 080|9 — — 016 0
68 — — 04010 — - 110
6 — — 0560

Covers are the same price as the Crucibles.
SKITTLE-SHAPED CRUCIBLES, London made, refractory

fire-clay.
8 in. high, per doz. £0

(=X XXX}

WIRB
1111

1
23
8
3
4
5

ococoad

9 in. high, per doz.
n - -
12— —
18— —
“ - =

0
0
012 6
6

°
<

0
0
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CRUCIBLES.

BLACK LEAD CRUCIBLES and COVERS. o .

Crucibles.
No. Per doz.
1.....20 2 6
2...0 6 0
3..... 0 6 6
4...0 8 6
65...,.010 O
6..... 012 6
Teernn 015 O
8...... 017 6
10.....1 1 0
12.....1 6 0
15...... 117 6
18...... 256 0

;i in. high, per gross
2% — -

Covers. Crucibles. Covers.
Per doz. No. Per doz. Per doa.
£0 2 0| 20 ...£212 6 £1'10° 0
0 8 0] 25....8 8 0 1160
0 4 3) 380..... 4 00 "2 2 0
0 6 9| 8...... 410 0 210 O
07 0| 4...... 5 6 0 217 6
0 8 6| 60....610 0 310 0O
010 oTso ...... 7156 0 4 35 O
011 6( 70......9 0 © 5§ 0 0
014 0] 80...... 1 0 0 65619 0
017 0 90...... 1210 O 6 10 .0
1 1 0/100...... 13 0 O 700
160 . . o
TRIANGULAR CRUCIBLES, London made, refractory fire-clay.
£0 4 6| 3 in. high, per gross-£0 12 &
0 6 0)4 " — —_— 1186
.0 7 6|56 —_ — 115 .9

FILTERING PAPER, prepared with care from the purest mate-
rials. Perfectly free from plaster of Paris, chlorine, smalts,
and other common impurities. Filters with rapidity ; contains
10 soluble matter ; and gives only g of its weight of ashes..

Demy size, 18 by 22} inches, per quire, 1s. 3d,
Cut into Circular Filters, and sold in packets of 100, as particu-

larised below.

FUNNELS for FILTRATION, of Glass, so formed that the
vertical section is an equilateral triangle, which adapts them to
the shape of a plain filter.

FILTER BOXES, made of japanned tinplate, round, with cover

to lift off, adapted to the seven sizes of Circular Filters, of
which each box holds 200.

CIRCULAR FILTERS,

FUNNEILS,

Diameter in
Inches. Price.

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

FILTER BOXES,
Taches. " Price.
Y S 0s 44
s .06
84 L 06
ad 07
T SN 08
7 SO 10

3
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FILTERS—confinued.

Circular Filters, per set of 700, 4s. 6d.
- Fupnels =7, 2. 84 B
Filter Boxes — 7, 4s.10d.
The articles in the same line in the above table match with one
mothorng .

"Fiurer Cases, adapted to contain 700 Circular Filters, cut
ready for use, namely, 100 each of seven sizes, as above,
from 2 inches to 7} inches diameter, each size of Filter being
kept in a separate receptacle, the whole closing with a common
door, secured by a snap. Japanned tinplate, 9s.

Ditto, filled with ;00 Filters, 13s. 6d.

FUNNEL HOLDER of polished black wood, the arm moveable,
and adapted for Funnels of all sizes, 1s. 6d.

KR’A:POBATING BASINS of BERLIN PORCELAIN.
‘No. Price. Diameter. Contents.; No. Price. Diameter. Contents,

00-...£006 ... 2% ... 20z| 6 ..£020..6 ..160z
0°.. 007 ..8%..24 7 .. 026 .. 7% .. 1pint
1 ... 009 ..38}..8 8 .. 036..8}..2
2 ... 010..3%..4 9 .. 060..10 ... 4
3 .. 012 .,.4 ..6 10 ... 080..12 ... 7
4 ... 014 ..44..8 |11 ... 090..14 ..10
6 .. 018..4%..10 12 .. 140 ..154..18
ALCALIMETERS, or GRADUATED POURETS, vafious scales,
such as 7
700 grains divided into .............. «e.. 100 divisions
1000 grains — eeerenenens ver 100 —
50 grammes — .....ccceeecniieninn 100 —

Or any other Scale. Price 7s. 6d. each.

The graduation of the above is effected by theaid of machinery,
and its accuracy may be relied on. .

BLASTING of ROCKS.— Galvenic Batteries, with fine pla-
“tinum wire, gix inch in diameter, insulated copper wirs, and
every requisite for the Blasting of Rocks by gelvanic ageney,
£12 to £20. - .

FLASKS for making Solutions of Metals, &c., of German.%hss.
. capable of sustaining sudden changes of temperature without
cracking. :
Contents 4 oz. ...... 4s. per dos. | Contents 16 oz. ......10s. per doz.
- — eeeeas 4s. -— -— 20 — ...... 12s. —
—_— 8= ... 68 — — 80— ... 168, —
-_— 12— ... 8, — -_ 40— ... 28 —



14 RETORT STANDS AND TEST GLASSES.

BERLIN PORCELAIN MORTARS, with Pestles.
8} inches dismeter

4 — — .

6y — —
RETORT STANDS.

Rerorr STAND, with square iron foot, rod 11 inches long

by # inches diameter, and three brass rings, 3 inches, 2}

inches, and 1} inches in diameter. 8s.
RETORT STAND, with flat oval iron foot, rod 20 inches long

by & inch diameter, and three solid iron rings, 2 in., 3 in., and
44 in. in diameter. Bs.

ARGAND SPIRIT LAMP, with circular wick, having all the .
improvements of Berzelius, Mitscherlich, and Liebig, with
euiport, consisting of rod and foot, two retort rings, crucible
jacket, and one dozen wicks. 21s.

ARGAND SPIRIT LAMP, with three feet and handle; for
evaporation, digeating, and as a general source of heat in those
countries where spirit is cheap. Three sizes (see Greneral Ca-
talogue, fig. 506), 15s., 21s., and 30s. .

SPECIFIC GRAVITY BOTTLE, in japanned tin case, with

counterpoise.
No. 1......... Contents 1000 grains
- 2. — 500 —
- 8. — 280 —

THERMOMETERS, with- Fahrenheit's or the Centigrade Scale.
The Scale written on milk glass, and sealed with the thermo-
meter stem in a glass tube, so that the thermometer can be
completely immersed in a boiling fluid without any injury to
the scale. The mercurial tube has a flat bore, which ren?ers
the position of the mercury more distinct.

from about —40 to +212° ...... £0 8 6
Raf_ge —_ —40 to +800 ...... 010 6
- —_— —-40 to +600 ...... 016 0

TEST GLASSES.
Test Guass,- Clark’s pattern, conical, on foot, contents one
ounce, height 84 inches, width at mouth 2 inches. 6d. '

TEesT GLASS, cylindrical, on foot.
Price. - - Height. ‘Width at mouth. Contents,
1s. PN 5% - ... 13 . 4 os.

le. . 6k ... 4 ... 3



COLLECTIONS OF ROCKS AND MINERALS. 15

ORGANIC ANALYSIS.—Combustion Furnaces, and all the ap-
paratus and materials for the ultimate analysis of organic bodies,
and for the estimation of carbon in cast iron, and similar ope-
rations, will be found described in our General Catalogue.

COLLECTIONS OF MINERALS AND ROCKS
AT GREATLY REDUCED PRICES.

THE HEIDELBERG SUBSCRIPTION COLLECTION of
ROCKS and FOSSILS, pregtred under the superintendence
of Professors LEONHARD and BRONN.

SevEN HUNDRED SPECIMENS.

The size of these specimens is 9 square inches ; each speci
isaccompanied by a printed descriptive ticket in English, French,
and German, and there is a printed Catalogue of the whole.

Great labour and expense have been incurred to ensure for
this Greological Collection the character of unusual completeness
and usefulness. It contains not only a collection of well-
characterised specimens of all the Rocks and Fossils of most
frequent occurrence, but also specimens of great rareness and
excellence, including complete suites from the Paris Basin, the
Vienna Basin, the Tyrol, from Sicily, North America, Brazil,
&c. The names of the specimens being given on the authority of
those eminent Greologists, Professors Leonhard and Bronn, may
be implicitly relied on, which gives a high scientific character to
this Collection.

Messrs. JorN J. GRIFFIN and Co. having been appointed by the
HEIDELBERG MINERAL INSTITUTION to their SorLe
AGENTS in ENGLAND, are enabled to offer this Magnificent
Geological Collection of Seven Hundred Specimens for the
low price of 20 guineas, delivered in London free of expense.

OCOLLECTIONS of MINERALS and ROCKS in CABINETS.

Thefollowing Collections are recommended to those who are
commencing the study of Mineralogy and Geology. They are all
contained in handsome polished Mahogany Cabinets, opening with
doors, and containing mahogany drawers. Every specimen is
placed in s separate pasteboard tray, covered with enamelled
green paper. Size of Specimens about three square inches,

Cabinet of 100 simple Minerals ........... ..£8212 6
Cabinet of 100 Rocks and Fossils. 212 6
Cabinet of 150 simple Minerals .... .. 4 40
Cabinet of 150 Rocks and Fossils.................. 4 4 0
Cabinet of 200 Minerals, Rocks, and Fossils ... 6 5 0



16 COLLECTIONS OF MINERALS AND ORES.

ELEMENTS of MINERALOGY and GEOLOGY. By Professor
Scngem;.;;.d Edited bygl. Mzprook, F.CA8., Senior Assistant
in t College of Chemistry, London. Illustrated b;
128 Woodouts, 2s. 6d. cloth. ’ 7

LARGER COLLECTIONS of MINERALS, not in Cabinets.
Two Hundred Specimens, size 4 square inches ..£4 4 O
Three Hundred Specimens, size 4 square inches ... 6 10 O
Four Hundred Specimens, size 6 square inches .., 13 13 0
Five Hundred Specimens, size 6 square inches ...20 O O

COLLECTIONS OF METALLIC ORES, comprehending Speci-
mf the most important Minerals smelted for the useful
©! .

One Hundred Specimens, size 2 square inches..£3 O O
Ditto 8  ditto .. 810 O
Ditto 4 ditto w 4 40
Ditto 6 ditto .5 6 O
One Hundred and Sixty Specimens § - ditto .8 00
Two Hundred Specimens $ ditto ..6 6 O
Ditto 4 ditto ..10 0 O
Ditto 6 ditto ..1212 O

TECHNOLOGICAL MINERALOGY: a Collection of Two
Hundred Specimens of Rocks and Minerals, arranged in Classes
according to the uses to which they are applied in the Arts.
Sise 6 square inches. £6. bs.

COLLECTION of FIFTY-FOUR MINERALS for BLOWPJPE
EXPERIMENTS, in a divided Box. 10s. 6d.

COLLECTION of EIGHTY FRAGMENTS of MINERALS,
with e List. In a Box. 6s. Collection of larger Mincrals, 8a.

All other articles required by the Metallurgist for Asssying in the-
Dry way, or for Analytical Processes in the Humid way, are
supplied by Messre. GrIFFIN and Co. See their [LLUSTRATED
CaTAL0GUE of Chemical and Philosophical Apparatus, 8va.
120) figures, price 2. London, 1852.

# % Erport Orders exeonted with gromptitude.

WILSON AND OGILVY, 57, SKINNER STRERT, SNOWHILL, LOXDOX.

l



Pruw iii?nrkz,

PUBLISHED BY

GRIFFIN AND COMPANY,
LONDON AND GLASGOW.

ENCYCLOPZADIA METROPOLITANA;
©Or, Spstem of Bnidersal Knowledge:

ON A METHODICAL PLAN, PROJECTED BY 8. T. COLERIDGE.
New and Revised Edition, printed m Crown 8vo.
Published in Monthly Vol each ining a Complete Treatise.

The Secoxp EpiTioN of the ENcycLop&DpIA METROPOLITANA Will be
handsomely printed, in a series of CaABINET VoLUMES in CROWN OcTavo,
on Long Primer Type. The whole Work will be TROROUGHLY REVISED,
many NEw TReATISES will be added, and the articles will all be provided
with comprehensive INDEXES, or with analytical TABLES OF CONTENTS.
It will be abundantly Illustrated by Maps, Woodcuts, and Engravings.
The PraN of the WORK, the NaMEs of the CONTRIBUTORS, and a Detailed
Account of the CONTENTS, are given in a PRosPECTUS, which may be had
gratis of all Booksellers,

ORITICAL OPINIONS OF THIS WORK.
““The and most | literary "prise of the time.’’— Critio,

“A ?ren mistake was made in the determination. adopted by the original proprietors of the
‘Encyclopadia Metropolitana, not to sell their treatises separatuly. While many were asking
after the valuable sepurate works which the proprietors had caused to be written, they suppli
the d d by offers of d hed p at a guinea each. * Herschel on Light,’ for instance,
‘which was translated into French, and could thus be procured for a few shillings, formed a por-
tion of five or six guinea parts, and latterly of a bulky volume. The string is broken by the new
proprietors, who have a better eye to their own interest ; and the bulky Encyclopeedia has become
a collection of u&mlydold treatises. There is no greater mistuke than the supposition that
the public will buy any whole on a large scale for the suke of some of the parts, when they
do not want the rest. A few persons may be compelled to make the outlay; but the publisher's
profit is made generally by the maxim that much silver is better than little gold. and that four
may often be got in tho form of two and two, where it cannot in a single figure.”’—Athen@um,
May 9th, 1849, in a Iteview of the Re-issus of the 4to Edition in FParts.

“We have here the Ninth Volume of the New Edition of the Encyclopsedia Metropolitana,
which is now in progress of publication. The idea of thus re-publishing that excellent work in
Cabinet each ing a treatise, deserves all encouragement. Among the
contributors to the first edition of the Encyclopsdia were men of great eminence in their several
departments. Their articles were not meagre compilations hastily gt up by r. w recruits, but
the matured results ot cleoginv&tiguthn on the part of men who had won for themselves high
standing. Those of Dr. Whately on * Logic' and * Rhetoric* have long ago been published separ-
ately, with additions. and now rank among the best treatises on theso suhjects. There is a com-
rlewnm about all the articles here reprinted, that renders them well worthy of being re-issued
n a soparate form. They are thus brought within the reach of readers who micht shrink from
the purchase of the whole Encyclopredia. In most cases they have Leen specially revised aud




2 NEW WORKS AND NEW EDITIONS

Encyclopeedia Metropolitana, continued.
enlarged mmmumum lwmmhhmthdwmlﬁmhuhmm
times supplied Ly fresh occur are translated into
English, tbouuoﬂhpmnlnulc" Amm&lm
** The present issue of the to be ane of the most usefal
works we have scen for many yum Tothe praise of utility must be joined the commendation of
ml'm-b:mm -owum;:mnmmcwgv&m.kumwm

t the cl » Encyclopsedia appeared. This landation, but net
undeserved.” w"ﬁ.m st

"llmn.l)ﬂﬂnmdco having become proprk ofthomou hodical of our books of

onluuhg;Cdinu

Fdition of it} and they have commenced to do 80 in & . taste, and cheapness, as
remarkable a8 m:xmyofm-uungomum;ﬁua :E - Weekly News.

¢ A very useful undertaking. The high character of the original work precludes the necessity
of saying mythlnghm lnftl wdn'h'l'be merit of the wwm publication lies in the hm
arrangement Of the matter. Its cheapness and portability are strong recommendations.”

—Atlas.

“* As to the of this Encyclopsedia, there never was such a prospectus, (it is re-published
with the new );it a treatise on ghlnsthophhofallthatanh
said for, mm about them, in a way of whk:‘z and with

and brevity which, unaided by clroﬁdhlmofhllldm he did not always
attain. Its chances of success were augmented by the great and varied ability of the contributors

enlisted in its service. Other Encyclopsedias ma; mmhnmwu:rrm ts, and indi-
vidual men, but none can boast such a uniform mox’ume; in its staff. ol"'h a soloction of emi-
as the

nent men in every branch. both of 8, The
names of Airy. Arnold. Babb Herschel, Newman, Peacock,
Roget, Benlor Talfourd. Whately, Whewell, u:dt score of others, exhibit such & comuuum of

eodeduﬁulandro as few
pnbllcadonnlnm&mntryoﬂnmyagemuhopowﬂvd. No worl oftholhdvmhou;
thmm been conscientiously

stricter anmhnt more carefully and con:
¥ with years. Under its new form of a Cabinet Edition,
““i will make an admirable popular library. If the re-arrange-
ment be bu ndiciomly cuﬁad ont. none of fts eompoﬂton will nrpnl it In cheapness and
utility. It wif emphatically ‘ Tz Cabinet Encyclopadia.’ "—Daily N
“Tn proposing to publish a second edition of the lucycl:{mdl Metropolitana,’ the
tors hsvog not follmred tho Acctubtgmed course of ng the worl down’ to the M

date of science, by notu xt, or
all have been re-written, of course, by the original

anthon. some hnvo been repheod by wovrthm productions, and the wholo mass of materials
has been d from th of Iphabetical and ordered
cally under suhjects. The .uualy but lneonvonﬁnt uarto form has also been abandoned for a
mblenluxubrocd ys the text in a type, with the convenience of side notes,
And an abundance of ml y pe nent mustnuom. Of course this renders
treatises accessible to rubllc and thus extends their utility far beyond the class able to
command the emlro Rncvc heart of Coleridge would have dilated could he
have seen the work in which be felt 80 much lnmt 80 worthily brought before the nation.””—
Ezxpress, August 234, 1851.
It is scarcely necessary now to praise the Encyclopadia Me tana. Its fame is estah-
lished. Asits d{-llm wxur!{nlque. 20 was its execution unﬁulhd he ablest wrhe;- of the day

‘were em) yed on every depa\rtment. .nd it has ‘wonderfal
dom Lo b, But knowledge I; continually

phced it anond the reach of any but the wealthy. We have now to report a bold, but, we have
doubt, successful, dealing with it. The presen tpmﬁﬂetoﬂh& ive determined to adapt it to the

nt state of Infurmnlon, in a new edition, md pub sh it in a c}xeap lnd portable The
famous on g

E.n of the enterprise is before us: it ethod.
which was written as an to the if, and upon tbo plan of which it was

framed. This Cyo:wadda is not merely for reforence tmt !t Isa book to be read ; it ia indeed a
systematic sul f human knowledge d, and the value of a

cabinet edition of it. which may be easily held in the hand, or carried in the pocket, will be
understood. As we shall doubtless have frequent opportunities of noticing it in the course of its
publication, and of describing its pmgrelnlo and comenta from number to nmnbef. we need do no

more at nt than it to the . Decem-
der . 180,

“ We say, all hall to tho new and meo'runt enterprise of the Messrs. They bave

a literary @ rij ghts of Bn)tllnd'l mlgh minds. ..

The ideas of order and arrangement on which the immense literary and scientific treasury was

based, was the favourite theme and projection of no less a roan than the unrivalled Coleridge.

The idea of g such a jon in small, olegmtporhhlevolnme- isa

h:‘;zyone— . . . one of the auspicious omens of our times.”— United Presbyterian Mag-

a 3
** The ination to h this work in octavo volumes, each volume being

devoted to a separate sul t. and, in every instance, either revised by the mthat or by some one
equally conversant wh.h e mb,;ect doservet the utmost success.’’ —Art Jowrnal.

** We have much p in ding this edition ol tho lnqelopadh Metro-
politana.’ Ttis an oxtenllve lihrnry of uscful lmowledge in itself, and the separate volumes are
standard works on the several subjects.”’— Witnes:

“* The valuable Asﬂe:‘:;ow being issued in the Wrm of the second edition of the Encyclopsedia

*— Baptist Mog
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VoLUuMES Now READY :—

Vol. L., price 2s., cloth lettered,

INTRODUCTORY DISSERTATION on the S8CIENCE of METHOD.
By SamueL TAYLoR CoLERIDGE. With a Synopsis.

CONTENTS: —Phﬂosophlcal Principles of Method ; Illnstratlon of those Princi?les H

Application to the G and Dev t of Studies; Plan of
Encyclopedia Metropolimm as founded on the Prlnclples of Method.

“ The original the Encyclopsedi framed by Bamuel Taylor Courldgo—cucuy thy
task which to hh lnlg eonl'r\w.;:.mlm. om orove lxour The prelim. -
"k::rygh' ethod chlnmerlnd h poenlhrmeo a! hu mln‘d m
forms a vnlusblo manual—a skeleton of general knowlodxo "'~ Atlas.

“Th.lunyhmrqunudllthamtal touu of human

‘wisdom of which our language can boast *’— uuyunn

““The treatise of Coleridge upon Method lays down land-marks, which, once observed, it is
not possible to wander into error.—Mormng Herald.

Vol. IL, price 5s., cloth lettered,

THE PHILOSOPHY OF LANGUAGE: Part I, comprehending
UNIVERSAL GRAMMAR, or the Pure Science of Lan e. By

Sir JorN StoppART, Knt.,, LL.D. Second Edition, Revised by the
Author.

CoNTENTS :—Philosophy of Language ; Preliminary View of those Faculties of the
Intellect and Will on which the Science of Language depends; Of Sentences; Words
as Parts of Speech; Nouns; Participles; Pronouns; Verbs; ‘Articles; Pre; tions;
Conjunctions; Adverbs; Interjections ; Particles; The Mechanism of §pee

‘* We are not aware that there is, in our English literature, a more complete M
that which is named at the head of this notice—learned without ostentation, simple Khout
meagreness, It is the work of a profound thinker and of a ripe scholar.’’ — Weekly Ci

‘“ We this truly and imp work to the attention of the public.”’—
Morning Herald.
** 8ir John Stoddart’s volume has, we are informed, been wek d by the first phil
tho day, as a of . Itisa ine il of the power of words, ;mi
thelr in dialects.”—Tait's Magast

* Before we conclude, we must express our ththemtpwpﬂewroﬂbe dia
Metropolitana, for this republicnlon of Lho most valuable portions of a work whlch in its original
form, was like Henry W: of the treatises
have for some time boen before the puhl.le in a separate form. We h;ve Iong wished to see
otheﬂ followlnz in same tract, and none more so than the Umversar Grauuar of Sir Jouu

a few diffe in point of detul we consider as, on the

whole zho de And ‘most phi 1 treatise of the kind in the English Lan,
our remarks bas comj to leave unnoticed some of its merits. We have said
hllag of the many interestin &ﬂluunﬁom wmeh the author's extensive u:quslnta.nce with
l!ng literature, elpocully wl our older writers, has enabled him to w&w hor hnve we
done justice to the excellent spirit which pervades the who!
Review, November, 1850.
** 8ir John Btoddart’s famous Treatise on Uni 1 **—Critic, December, 1849.
** An excellont t, disting by many acute and tasteful criticisms.’’— United -
o digel guished by y Presby.
** Scientific pred-!on and learned renmh are skilfully lated with a fine fon of
popular ili '— Soottish

*¢ 8ir John 8toddart is well known a8 one of the ablest ph!lologlm of the day, tnd has devoted
the intervals of a life of u:t.lvlty of this

and curious subject.”’— Glasgow Ci
“We cordially recommend this work to the notico of instructors.”’—English Jowrnal of Edw~

Vol. III. price 3s., cloth lettered.

LOGIC. B{ the Most Reverend Richard Whately, D.D., Archbishop
of Dublin: The Original Edition, complete, with a Comprehensive
Synopsis and a Copious Index by the Editor.
CoNTENTS.—Introduction: Definition of Logl? rﬁ] A.nu({ﬂml Sketch of the
Logical System.—Chap. I. Of the rations of the M of Terms —Chap.
II. Of Propositions.—Chap. Arguments.—Chap IV. Of Modal Syllogisms,
&c.—Chap. V. of Fallulee.-—Chnp. VI. Essay on the Province of Reasonine
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Vol. IV., price 3s. 6d., cloth lettered,

the Most Reverend Richard Whately, D.D., Arch-
biaho of Dublin, The Original Edition, complete, with a Compre-
henswe Synopsis and & Copious Index by the Editor.

CoNTENTS —Introduction : Expodtion of the subject.—Chap. I. Of the Invenﬁm,
Amngement. and Introduction of Arguments. 1. Of Propositions to be Main-
tained. 2. Of Argumenta. 3. Of the various Use md Order of the several kinds of
Prsfoutions tnd of Arguments In 5 Wu‘;im‘“’""ty £5iyia. 3 Snerny of Syp

e on.— yle. el of e. ergy of .
Elegance of Style —&up V. Elocatio:

Vol. V., price 6s., cloth lettered,

HISTORY of the CHRISTIAN CHURCH. First Division: THE
RISE AND EARLY PROGRESS OF CHRISTIANITY. By the
Right Reverend SamueL Hixps, D.D., Bishop of Norwich. A New
Edition, Revised. To which is added, 8 DISSERTATION ON MIRACLES.
By the Rev. J. H. NEwMAN, B.D.,, Oriel College, Oxford.

CoxTENTS.—1. Introduction to History of Earl Christhni ; Religion of the
Gentﬂe%hof the Jews, and of the Samaritans. The n]stry of Christ.
Part 2. postolic Age. Part 3. Adge of the Apom:l!cal Fathem—ll 00
dence between Pliny the Consul an
Christiana~—II1. Life of Apollonius 'rymaeua, with a Comyu-’lson etween the
Miracles of Scripture and those as regards their respective
Object, Nature, and Evidence.

1y

Erudite h is here with ind d The historical narrative fiows
gucefuux along. A certain agreeable tone of generous and feeling pervades the work.'’
— 8cottish Guardian.

* An admirable compend—frank and liberal.” — United Presbyterian Magarine.

Vol. V1, price 4s., cloth lettered,

POLITICAL ECONOMY. By William Nassau Senior, Esq., A.M.
Professor of Political Economy in the University of Oxford.

CoNTENTS.—Political Economy, the Science which Treats of the Nature, the Pro-
duction, and the Distribution of Wealth. Nature of Wealth. Value. Four Ele-
mentary Propositions of the Science: 1, General Desire for Wealth; 2, Causes which
limit Population; 3, Production, Instruments of Production, Capi and Labour;
4, Comparison of Manufactures with Agriculture. Distribution of Wea.lth Ex-
change Monopolies; Rent; Wages ; Profit; Emigration. With an Index.

“ Mr. Benior has lon, hlghenrunhu.uuberofthomufwu of political
economy, and hh welL nown tn&uae on that important science requires no ald from us in the
way of | All who would understand the course and tendencies of
modern civilization. it- great basis, and its w principles. with their resuits, should atudy
this volume, embraclng a clear vidimus of the subject, with its later additions and improvements.

of the lishi second or cabinet
edition of that very learned work in crown octavo, crytreml ﬁxxwghly reviggd and
this work of Mr. Senior’s forms one of the volumos. It is .Mcdy a tre.dle on the science of
rolltlcl-l economy, confined to the nature, producﬂon and distribution of wealth. . . | Abas
ng these it 1s ds and cleulywﬁtten :mdt.hepnbﬂc.weu-emn will
reeolvoiclnfunewtbrmwuh isfacti lv.h. vethowhola science in
a single volume. 1If it be in consequence m dhcurulvev"hn.n the large volumes of Mr.
Mill, or the thick, closely prln&ed edition of Smlth by Mr. M'Cuiloch, it Is more strictly scientific,
and in that sense deserves approbation.””. Eoouonﬁ t, No. 844.
“Atnathoof high or blished in {

iginall; the * *and
now rendered accessible to the public at lug- appearin; ln a up.nw form—that a small
octavo volume. — Westminater by Sppenring ofa
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Vol. VIL., price 2s, 6d., cloth lettered,

HISTORY of the JEWS, from the Time of Alexander the Great
to the Destruction of Jerusalem by Titus. A.M. 8595, B.C. 409, to
A.D. 70. By the Venerable WiLLiam HaLe Hare, M.A., Master of
the Charter House, and Archdeacon of London,

CoxTENTS —Chap. L From the time of Alexander the Greatto the time of the

Maccabees.—Chap. II. Review of the State of Relj on in Judea from the time of

Nehemiah to the time of the Maccabees.—Chap I. The Asamonean Princes.—

Chap. IV. Herod the Great.—Chap. V. History of the Jews, from the Death of
Herod the Great to the Destruction of Jenualem.

Vol. VIIL., price 6s., cloth lettered,

SACRED HISTORY and BIOGRAPHY, from the Antediluvian Period
to the time of the Prophet Malachi. a1 to A, 8607, B.c. 897.
Edited by the Rev. F. A. Cox, D.D., LL.D

CoxTEXTS.—Introductory Dissertation: On the Cl&lms and Uses of Sncmd Hls-
to) —Chap. L Antedﬂuvia.n Period. —II. Patriarchal Age.—IIL Job.—IV. M
—V. %l!gu of Israel to the Monarchy under Davld.—VII,
Davld.-—VIII The Israell Monarchy from the Reign of Solomon to the Cap-

of the Ten Tribes—IX. The Isneutlsh Monarch from Captivity of the
Ten bes to the Captivity of Judah.—X. Isaiah, and the Hlatorl Events con-
nected with his Prophecies.—XI. Nebuchadnezzar.—XIL Daniel. —XIIL Jeremiah.

—XIV. EzekieL—XV. Ezra and Nehemiah.—XV]. The Lnuer Minor Prophets.—
XVIL The Hlustrious Women of Ancient Israel.—Index.
* Pleasing and good, and worthy of general *— United Presby

Magasine.
** We recommend this, along with the able volumes of the same serles, to the attention of our
readers.”—. dedxmu‘u.

Vol. IX., price 7s. 6d., cloth, lettered.

HISTORY of GREER LITERATURE. the Hon. 8ir Thomas
Noo~N TaLrourp, D.C.L.; the Right Reverend CHARLES JAMES
BromrieLp, D.D., Bishop of London; R. WHiTcOMBE, Esq., M.A.,
Trinity College, Cambridge; E. Pococxx, Esq.; the Rev. J. B.
OrTLEY, M.A., late Fellow of Qriel College, Oxford; and the Rev.
HEeNrY THoMPsON, M.A., late Scholar of St. John’s College, Cam-
bridge, Curate of Wrington.

CoxTENTS.—Early Greek Poetry: Tragic Poets of Greece, with & View of the
Greek orus in Ancient Tragedé.—Lyrlc Poets of Greece.—Old Comedy
of Greece.—Middle and New Comedy of Greece.—Poets of the Middle Comedy,
Poets of the New Comedy.—Ionic Logographera—Greek Historians.—Greek Ora-
tors,.—Greek Pastoral Poetry.—Philological Notes: The Greek Article; Digamma;
Dithyrambus.—Greek Literary Chronology.—Index.

“w.needonlywlvhwth. names puﬂxodtothh notlceoﬂhe&dl&a:lof&hhvohm::.&

amonﬁlt most eminent Greek scholars of the day, as &
work.”—Glasgow Citisen. ’
*The present volume comprises papers on the early Greek Poets—the tragic, comic, and lyric
ofsmce and the Greek hhtg:lm and orators. iy Mmbymm Judos Talfourd un par-
a-

lyln g. They are full of
md ‘acefulness shi ﬁzﬂh ov! p.go A‘llthe Tﬁﬁom?oﬁlndheon
l:fzamm ne on u -
nection with Bomerwm treated varyfullyundﬂ:? Agod&m..bo are faithfully
characteristics of each pointed out, tzolr works briefly ribed." —
Am— omzs.mo
rigl mklnqnmlmt

gen in several of the

are now luwny blended in this graceful volume, full of information and reading, not to be for-

gotten by well-educated persons. Mr. Justice Talfourd hu ‘much improved his four eonmbuﬂom

on Early Greek Poetry, Tr: y, Lyrlu and mmx &mt productions, without
depths of v.nugooudy be pnmned either u a nnp

o .
Alwgetherwemmnohd-l ted wil thh ical sel nd
all students emulous of g to the ranks of superior cultiutlon "—L{umry Guatu
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History of Greek Literature, continued.

** The present volume is the most attractive of pmhhd.utbennme-o!m
;'rltan vllhhﬂv......:’v&nm which n!zht -dunhgmdyyg read in schools, and which will

"l‘havolume,uuw ldmlnhlo—mlnmln ts details, folicitous in its criticism, and
generally lively a lc in its style......The work is ome of distinguished liter -
cellence.’’ — o‘-'udu-. hd tarary o

A multum in parvo of blended elegance and erudition.”’— United Presdyterian Magasine.

Vol. X., price 5s., cloth lettered,

MORAL and METAPHYSICAL PHILOSOPHY. By the Rev. F. D.
Mauricg, Chaplain to Lincoln’s Inn, Professor of Ecclesiastical
History, King’s College, London. A New Edition, entirely Re-written.
Part I. ANCIENT PHILOSOPHY.

This work treats of the Philosophy before the Coming of Christ. The subjects
considered are,—Ist, The Hebrew Philosophy; t e E thniclan,
3 8d, the Hindoo; 4th, the Chinese; 5 gy&. the Greek;
the Roman 8th, The Greeco-Hebraic or Alexmdrlan Phﬂooop Y.

*‘The Rev. Mr. Maurice’s Article on Moral and Metaphysical Philosophy is now expanded
Imongoodlhsdvolumo and is rendered m: hmoneghmyphh uuan From the
earliost dates nh.unﬂnofthahumrmtbmw‘:hwlo!lo"nphhhq&u and de-

fines, as far as
g}luof the Hebrews, Egyptians, Phoenicians, Hindoos. Chinese, Peraian, Grecian,

ocourse. the Grecian oocu, the far largest share of the woriwdweh.ntbodoetrhe.ol‘
thc Bchools d from their to the end of the later sects.’’—Litorary Gas

mﬂmﬂwm;mmmmw-mmmmm

‘‘The now before us is the first of the two that are to comprise the History of Moral
Andllouph dul?hﬂonphy Mr. Maurice treats fully of the Ancient Phi
with that and then to that of the Egyptians,
Pheenicians, .dluyrhn Thence iomnwthoﬂlndool’hﬂuoghd of which he ts by
farthemoncloumdlntelllgiblelmhwohnemm Phﬂosom'n
then that of Persia, then that of Greece. mherevlevnnndcrbnrgnnddlvhkml.mm
s0phy before the time of Bocrates: its progress from Bocrates to Aristotle, and to the

of Aristotle he devotes an entire section. mmm;mmt-mmpdwmm
described more z The Roman and the the suhject,
whlchhmudwlt thamlneuoﬂnbmsﬁonmtpmvuhovﬁmvtheunbuhw-
quainted with his theme.’’— Critis.

Vol. XL, price 5s., cloth lettered,

INTRODUCTION to UNIVERSAL HISTORY. Two Dissertations:—
1. On the USES of HISTORY as a STUDY; 2. On the SEPARA-
TION of the EARLY FACTS of HISTORY from FABLE. By Sir
JoHN STODDART, Kut., LL.D. A New Edition, Re-written.

SyNoPsIs.—Meaning of the Word History—Manner of Relating—Utility, Hlstory
& Source of Pleasure—Qualifications of the Historian—Particular Historians—Ord
of Study—SEPARATION OF FACT FROM FABLE—Chronology—Geogra) I.a}why—Orlgln of
Mythology—Poliﬁml Fictions— Profane History—Egypt, Scr!pm and Classical
Account of—Egypt, Modern Accounts of—India, Scrlptuml and Classical Account of
—India, Literature and Religions of—C! hians—Tartars—Samatians—Huns
—Goths—Celts—Babylonian and im Empi Medes and Persians—Arabians
—~Syrians and Pheenicians—Greeks—Italy—Romans—Africa—Etbiopians—America

orth America—Red Indians—Central America—South America.

*“ The third is lir John 8toddart’s most instructive Introduction to the of Universal His-
tory, ‘ re-written,’ in which, after muntntlng the uses of History as a study. the well.-read author
ﬂvu us a second Dissertation on the separation of the early facts of History from Fable, so full

of curious and interesting matter, that we cannot speak too highly in its praise. The facts m
very oonchely stated, for the unders!

mmn Mwmwuhwhhhmhemmnwédhwrodmm and studious m--
—L Gasette,

“khhnpodbhwwtwb]ghlyo{tbemhﬁ&ndonﬂghtmedvkwnofm author : his

an be read by all who think of venturing
&:n poauon of b their own com cy, or make due propara-
5 b.m%mgm His whoﬁhenmof is of no interest and importance to
thoronier h.hookwbo , as well as to be placed upon the historical shelf
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Vol. XII., price 8s. 6d., cloth lettered,

A MANUAL of ROMAN ANTIQUITIES. By William Ramsay,
A.M., Trinity College, Cambridge, Professor of Humanity in the
University of Glasgow. With Map and numerous Engravings.

CoxNTENTS.—Topography of Rome—Origin of the Bomm People, and Poliﬂcal and
Social Organization—(ﬁnera.l Principles of the

Magistrates—The Senate—Public Lan d A Lawu—Roma.n Revenues—-
Roman Laws and Administration of usnee—- gion—Calendar—Military and
Naval Affairs—Weights, Measures, and Coius—Private Life of the Romans—Com-
prehensive Index.

‘* This and lete Manual all the results of modern impwvod scholarship
within a modern The divisi and sub-di are wn and qmnly
nukod out, with headings printed In such a type as to catch the eye at once

trations are given whenever thoy are wanted, authorities are n'oely cltod at the botwm of the

page, and an excellent index is found at the end of the book.

** This is one of the many valuable volumes nowhndng t.ho upordmol the new
edition of hﬁ» h:hbonto :nd hensive work, tge elopedmpolm' Professor

X3 p
eomplaomulo!nuthuhubwn byalong 1! ofwrium.to\nchln
and ities, the laws, and habits of tbo

ancient Romans, with a general view of their mﬁquldes. civil wdnwrod their mixed origin, and
the topography of the ancient city of republican Rome. The volume is profusely ﬂlututod ‘with
engravings on wood of every thing remarkable which can throw light upon the subject.’’— Glus-
gow Citizen.

"msvolumellomofwhlchnwouldbedlﬂwltw or- tbeulue It ins
clear and concise form a and ¢

a body of

the religious, clvn. and military institutions und esremonfes of anclent Rome. There is no mb-
and the of the various matters under the several chapters
‘makos this volume oxeeedlngl easy of reforence. We heartily recommend this work to public
attention ; and before we ude our very my notlco. we have to add that the volume, which
s beautifully got up, a.nd well printed, is d with drawn wood-cuts
from anclent coins, gems, bronzes, and other gemllm rol!ct of the ancient time of Rome, when

she called herself mistress of the world.”— Glasgow He
‘‘ While this volume will be invaluable to the lassical student, it is in reality a most
Agmablmmpmion as & mere libnry book. for thole of more advanced age, who will find it

““We have enm!nad the work wlth oouidonbla mnﬂon. and can give it our warmest com-
of of n fulness of

information,
it is all that cm be dedrod The butmodsrnwrlten on each deputment of the mluact are
cited ; the most i to the cl bonmgivenuthetoot he page :
and the whole work is enli d and ill d by en from .n ue ob-

jects. h. uanud ‘will serve as an excellent introducﬂon to the study of nomn Antiquities.”"—
* Far froi boln & mere elass-book, this work should be in every libr: whore ancient history

holds a placo It s a vast lmpvvemnnt Adam’s well-known wor d will be a luf.lng
of the cl taste of the esteemed author."” Mh irdian.
“‘ Wo can truly say that it meets the wants of the present day, which no other work of the kind

does; andwommukﬂlllorthwhh become a general class book in our colleges and gram-
mar schools.”’ — Witmess.

Vol. XIIL., price 12s. 6d., cloth lettered,

A MANUAL of BOTANY, being an Introduction to the Study of the
STRUCTURE PHYSIOLOGY, and CLASSIFICATION of PLANTS.
Mv JOBN Hu'rrov BALFOUB, M.D., F.L.S., F.R.S.E., Professor of
dicine and Botany in the University of Ldmburgh. With numer-

ous Illustrations.
CoxteNTs —Vegetable Anatomy, Organography, and Physiology.—Systematic

Botany, or the cation of a.nm—-System of Class cation,—Geographical
Botany,—Fossll Botany.—Use of the Microscope.—Collecting Plants —Index.

** Besides & comprehensive view of all the departments of Botany, the important application of
the wlenea to ag: culture has obtained its due share of consideration. and the work‘:p‘of Uoblf
and our own J bave fu matter for this Purpo-e. e volume Is
honllhmerlthcuu and a fine tone of relig; feeling runs gh an
Literary Gasstte,

st Wo here record it as our belief that * Balfour's Manual’ is the most complete work in the
English language. "—Nartb Dr(m mw

*“ For a mass of valuabl of industry and research
—wemhud.ly-pultoomghlyoﬁhe 'hmuﬂcfﬂonny"'—!v«uyn ews,
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Balfour’s Botany, continued.
** This is the best introduction, llleompuhon,whiehhu et appeared, to the most
dellghtml of all aciences.”"—North ¥
** The book of Dr. Mourhnv«ycomplmom,mmh mofelothmthogvnoulityofelunn-

tary books. The chapters devoted to the structure of plants are particularly well done.”— 4tias.
* Dr. Balfour’s * anuofbouny is entitled to great praise, for the clear lnd

nianner in which he has p\-esemodthostudant wit! tm.moe nor\ieublo to the
scicnce. The work is admirably arranged.”—.

‘Anolemmtarybookofthhklndhlbng boonwamed. . + . Thanks to the talent of a
zealous and accomplished botanist and excellent teacher, and the enterprise of a publishing firm

accomp|
long identified with the interests of sclence, the elements of all these departments of the study
are embodled withln the plan of the wuont work, which is as kable for
as for cheap '— Seottish G-
*“ We can rocommendthovohmon.mmlnt undplau.m mannal to such of our readers
as may wish to study the curious

It is not Ayﬂmulﬁh.pﬂh@h ofbohn ., to which the systematic
subord.lnatel tbeoﬂloe of an index. . erw’ ts to know ;llmeren wi l.holeut
possible trouble, within the most limited extent of ! and without

a sing
of humbug, will not fail to consult Professor Balfour’s model Manual of Botany. "—M :‘Ile’.'

‘* Perbaps the most masterly digest of the science which has y -.mund t the same
time, one of the most readable...... Professor Balfour’'s lhmul will be found ofpecu]iu vnlue
To an amazing amount of fact, condensed into rather more than six hundred cloeely-pri
pages, and {llustrated by more than eight hundred wood-cuts, it adds the higher phllmoph
the aclence. 1t is the work of a man to whom botany has been the passion and study of aKﬁ-
time : and who. to an intimate acquaintance wlth what had been previously known, adds much
that has been the result of original observation.”’ — Witness.

Vol. XIV., price 3s. 6d., cloth lettered,

A MANUAL of ELECTRO-METALLURGY, including the App!
TIONS OF THE ART TO MANUFACTURING PURPOSES. Bv
JaMes NapIER, F.C.S. Second Edition, revised and enlarged. W‘dx

numerous Illustrations.
History of the Art of Electro-Metallurgy.—Description of Galvanic Batteries.—
Electrof Proce .—Bronzing.—Deposition of Metals.—Electro-Plating, Electro-

Gildlng
npuﬂeneowhlehur Napler hu hud in the practice of electrotype, few men are
bettu dm«adwwrmhtrenﬂse :P He h & book in which every
tory dauﬂ is clearly described. With thh book nt han we do not think it would be for
one to fail in obtaining satisfe “erxmxl The utility of the leemtgpehudmm
the circle of science, and pl. it in that of manufacture.”—.A: néon Journal.
“ 1t is by far the most comprehensive treatise which has been yet published.”— Critic.

Vol. XV., price 9s., cloth lettered,

HISTORY of GREECE. From its Earliest Records to the Close of
the Peloponnesian War. Bx the Hon. Sir T. N. TaLrourp, D.C.L.;
the Rev. J. B. OtTLEY, M.A,, late Fellow of Oriel College, Oxford
J. T. RurT, Esq.; and E. Pococh, Esq. With numerous Tlustra.

tions.

Preliminary View of the Influence of Mythology over the earg Greeks.—Oracles,
Mysteries, Festivals, and National Games—Oriental Sources of Greek Mythol
Popular Legends of the Gods.—Legends of Heroes —Sketch of the Geograp) y of
Greece.—Early History of the Peloponnesian States—Athens and other Greek
States.—The Persian War.—Supremacy of Athens.-—Alcibiade&-—Recapitnlaﬂon.—
Social Condition of the Ancient Greeks.—Early Sculptors of G —Early Pa
of Greece.—Chronological Tables.

‘ The ‘ Barly History of Greece’ appears under the care of Mr. Pococke, and includes Talfourd's
Life of Alcibiades, and his beautiful paper- on the G and s Mr.
amusing account of the social life of the ancients: and Mr. Rutt's Lives of Lywrg\u Dneo and
Solon. The engravings, whlch m of ths first order, are one bundred and forty in number. We
can only, in expre! that the ‘ Ei etropolitana® has
fallen into the hands of men nble and willing to make not only the moct but the of its capa-
bilities; for under no o'.har circumstances could such a volume as this be offered to the pubuc
under J '— Egpress.

"’l‘hebookls r a gem, and for the family 1l or for ts to young men,
has sel been.m:h:olmﬁ offored to the publilc’ Atmw a prieow:wn amwm 3 there

*“Rich as the volume icularly the ons detailing mdhomufe)hmln
take the pages devoted m vrackn. m{ommrles. uld qund-ol' Greece to be. p.rhmm:l:
ﬂxl as well as profound ability, but that t‘heyI ‘a:m th“ }::’tm novelty And ?ﬁ;im

Church and Stats Gazette. .
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Vol. XVL., price 5s., cloth lettered,

PHOTOGRAPHY. A Treatise on the Chemical changes produced by
Solar Radiation, and the Production of Pictures from Nature by
the Daguerreo Calotype, and other Photographic Processes. By
RoBERT HuNT, , Professor of Mechanical Science in the Museam

of Practical Geology. With numerous Illustratious,

Early History of Photography.—General Remarks on Solar Agen —Selection of
Ty '5“1) Y. %xlng

Paper.—Modes of Mani t:lon.-A paratus for Vapour the Pic-
tures.—Talbot’s Pr 4 K H Pro -Daguerreotype
Theory.—’l‘hermog-mphy

*1t contains an immense amount of information on the n\zhet.whleh mn-tmofhﬂn‘h
service to those ong:l\fed in the pursuit of this most Itis
otPho'ogra hy in all its varied and ‘Anoehoqnnwn

thereocho{sllwhocmhﬂordtomnnu.m —Artlw

Vol. XVII., price 8s., cloth lettered,
VETERINARY ART. A Practical Treatise on Diseases of the
HORBSE. By W. C. SPooNER, Esq. Illustrated by Engravings.

Intmducﬁon.—Anatomy and Phyulology of the Horse.—General Prlndples by
which the Diseases of the Horse are to d an of the
Chest and Passage.—The Abdominal V!neera and Brain.—Specific Dueases.-—lml
Diseases.—Index.

Vol. XVIIL., price 8s., cloth lettered,

EARLY ORIENTAL HISTORY: comprising the Histories of Egypt,
Assyria, Persia, Lydia, Phrygia, and Phoenicia, &c. Edited by the
Rev. Professor Eadie, D.D., L.L.D., F.S.A., Professor of Biblical
Literature to the United Presbyterian Church., With Illustrations
from the most authentic sources.

Introduction.—Egypt.—Geography.—Topography. —History, Political and Social.
—Assyria.—Geography and Hi lg —Nineveh.—Babylon.—Persia.—Geo phy.—
Topog'raph; md Political History.— gia, Political and Social Y. —
Pheenicia, Political and Social History.—Chronology and Index.

“* We sincerely oongnmlau the editor, Dr. Badie, on the success with which he has accom-

pll-hed his task. He bas done much for the cause of sacred literature, and this odition of the
* Early Oriental History’ is not the least important part of his many labours.”— Witness.

“* This is one of the volumes of the new edition of the ‘ Encyclopsmdia Metropolitana,’ which is
at present in course of publication. When we opmed it, it was with the impression that it would
e an elaborate treatise on these anclient ki of the Eut; having ample materials, indeed,
for un pains-taking student, but poasessing to interest the general reader. We were, how-

speedily undeceived. lthnfuupodblo removod hom tbo dull monotonymd boAvy
wdtlng of the Dryasdust school. Itisa and of
composition.”— Scotsman.

** The results of the many recent have been dis and.indoed.monﬁnwork
Sgpetrt o b e e 'ﬁm.‘ oo ho gsogranhy o e varouscounris, demcipns 1
very learned, . very 3 it com; y of various countries, of
their and ! their soclal life, their arts and sclence.

Besides all these recommendations wthon-dor.thevolnmohemu.lyuu»mtedwnhen
lng- of the antiquities of the nnlonn whose hinm-y nied. and a careful chronology md
coplous index make it for renders it attractive for present
reading. It should be added to all school llbuﬂu and imruy institutions. The book clubs will
have it, of course.”— Orific.

“ '.l'he volume contains the ear! l.nnds of Egypt, Nineveh, 'B-.bylon Penh.. a, Phrygia,
and Phoenicia. The chief object been to present an Aecur and popular Of
nations, with of thefr other
sul ;oouoﬂhoir internal as well as their gﬂwnl hhwry ho he-t wtﬂormu hAvo been con-

and used in the p of the as Hoeren, Wilkinson, Lepsius, Champol
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Early Orieatal History, continued.

lion, Layard, Rawlinson. . . Sketches of and other
of the M u voﬂ as coples ﬁ'omﬂ"n ultr&ted'm ?fmunhon luch as

Rosellini and 8ir R. K. Porter. There are about a b ln all, tog,

with a good ﬁndox. a list of contents, and & chronoloxical table, ”—krary

«This of n .
haeolhcﬁonhonﬂmmlc bearing uj go n&m in the * Ency Iopedh gom-
tana,” The whole has rut wgothsr.ndt roughly revised by the able hands of Dr. Eadie,

made most material tions of own.notonly!neommon history, but
dnhmu;(thondqunlmnugbn.ndhngu ages of th.-o.:hehntcountrlu In all
m our

as he declares,

authorities, and availed himself of the mos! sources of information thmughout. .f(vtng
beed to whatever might tend to the multndon of the sacred records.

feature of the work, which would alone entitle it to oq)ocmeommendadon. ourhmds.

s n

all respects & thoroughly good book, it p to
aocident, {80 to speak,) of the task having fallen into the huxll of Dr. Badie""—Kitto’s Jowr-
nal of Sacred Literature.
** The volume s one of the sories, consisting of ro-lssues of the articles of the * Encyclopedia
it tl of the articles furnished mm Rus-
nllmdothul;th‘whole having been carefully revised by Dr. Eadie, and ght down to
the important discoveries of the present time. Tue work enters mﬂ!dently into detail to be in-
teresting and useful, wuhout overloading the mfmory bymules legendary matter. ﬂ:ero
are nearly two b
remains. We know ofmwlmwweucdcmmwfnmhhsmctmuee of the early history
of the eastern nations.”— Baptist Magasine.
*Dr. ‘lcdhl\uexocnbdhhmkwnhhhmdhlant. adiness, and rapid vigour. He has
fawie oy g:ph ﬁdgypt' uu mh.:a? h pal "‘??:;‘3?“&' ﬁmlme
tol of 3 n lyn c of ; then
-nd.lnpl:‘r’-o.dmuﬁ uh{nm ts of Anyrh. ersia, gia, and Pheenicia. The most
remarkable feature of the volume is its ant eompreulon of events. No Robertsonian dif-
fusion—no Rollin-like moralising—no Gibbonian strut of or of
all is clear, succinct. rapid, and full of interest and life. The chapters on Babylon and Nineveh
—dwnmnu.ol divine decay, resembling in their breadth of interest and mysterious doom
rather the ruins lanets than of citivs, and near whose A'ﬁllhﬂpl youueresung.l!kg‘
sated and llumbwlng vuuun, the appeased wrath of the E
erenduham hepﬂrphoclmopmlnhhlund mdevermd.nonltopcweomp.ro
the event wi ths prediction.”—Rev. George Giltldam in Hogg's Weekly Instructor,
N mv cAMnot edition of the ¢ Encyclopmdia lotnpol!tuu. and
work The greater

S’

r Me has also fully re the
' set before the ruder a clear and succinct view of the present
d to the anclent nations of which he treats. Not merely the
‘8, customs. muglon, policy, and social charu:urin.iu of each
en taken of the latest discoveries with regard to and
3 Aﬂl have been cuefnlly comlud. On the sul of chro-
6t not random spl . e he is camfnl to point
) tlut ancient hhtory m llei, ha do« not go out of his way
ans for the purpose. oty, good se distinctness of
d ess, are the qualities by ‘which his treatise
aore attractive, as well as more useful, by the numerous wood-
hich it is illustrated.” —Athenaum.

Vol. XIX., price 8s. 6d., cloth lettered,

HISTORY of the ROMAN REPUBLIC. From the Earliest Records
to the Death of Sylla, In Three Divisions. %y the late Rev.
TaoMas ARrNoLD, D.D., of Rugby; the Rev. J B. MouNTtarn,
D.D., Prebendary of Lincoln; ti e Rev. G. C ReNoUarD, B.D.
Fellow of Sidney-Sussex Oollege, Cambridge; the Right Rev. M
Russert, D.C.L,, LL.D., Bishop of Glasgow; and the Hon. Sir
TuaoMas NoonN Tarrourp, D.C. Edited by E. Pococke, Esq.
With an Introductory Dissertation on the Credibility of Early Roman
History, by the late Rev. THOMAS ARNoLD, D.D.

Introductory Dlssertstlon.—%endary History of Rome —The Republic, L. J.
Brutus, Coriolanus, i ‘Wars —Dionysius.—Hamilcar.
Hannibal —Punic Wara—The Gracchi.—Sylla.—Mithridates.—Ancient Spain.—
Chronology and Index.

m.wvmlmnthhoeotmhoﬂhem)m we feel warranted in stating, that a more
and popular historical library has not been made in our
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History of the Roman Republic, continued,

day. . The volume is illustrated with wood-engravings, series of pictorial
historic memor&nds useful and interesting. As a prize for the ingenious dumnl of our schools
and seminaries, or for a Cbnstmn:‘?re)em t0 young persons, & more lppoprhte volume is rarely
offered to the public a¢ so comparatively low a price.”—@lasgow Citizen

The entire Roman History, to the fall of the Western Empire, will be
comprised in Three Volumes.

Vol. XX., price 7s. 6d., cloth lettered,

BIBLICAL ANTIQUITIES. With some collateral subjects, mcludmg
the Lanﬁuaie, Geography, and Early History of Palestine, by .
Cox, D.D., LL.D., with Maps and numerous Engravings.

Nature and Demgn of the Jewish Economy.—On the Hebrew Language and
of the Israelites.—Religion —Civil Polity.—

Domesﬁc Life. —Distrlbution of Time.—Ordinary Pursuit.—Tabernacle in the Wil-

derness.—Temple of Solomon.——Jewish Synagog Sabbath —Early of

Canaan.—Political and Physical Geography of Ca.naa.n. Natural l:liswry.—Modem

Judaism.—Sects.—Chronology and Index.

‘¢ A singularly able and g volume, full of inf and con-
densed »—Glasgow Citisen.

“The present volume of the re-issue of the Encyclopsedia Metropolitana, is one of solid learnin,
and ith v and skill, wrmn with a vivacity and cleug-

W
ness which render a mbpct entertal that vtherwiu would be tructively dull. The illus-
trations are numerous and of great service. Aguodindexhaddai Lcada'
““Not only on Biblical antiquities, but also on the Hebrew lan, and institutions, and

modern Judaism, a variety and amount of information are preseuted in Dr. Oox'- work which
will not be found in any other single volume on these subjects.”— Literary Gazsette.

*“ This is one of the series of the New OAMnet Edition of the * Encyclopsedia una.
wvarious volumes of which, as they appeared, we have had occasion to commend so hg
is not the least valuable of them. The articles contributed by Dr. Cox to the * E: lopedia’ ’on
t.ha sul ac'. of Biblical Antiquities, are here collected in the form of a eontinuou- treatme. with

tion of all the new that has been d by recent 80 as to bring
down the information to the pronent time.”’— Critic.

“* This volume coustitutes one of the vshuble series now beln issued in the form of the second
edition of the results of the most recent
lnvuﬁgadom in this most important field of Bibllca) iuqulry ley two hundred well-executed
‘woodcuts add very greatly tothe utility of tbe k. whlch for its condensed comprohenllveneu
is the best, as is the most the subject in our language. Chronological
ubleo and an index enhance the worth of the volume »— Baptist sagasine.

“‘ The substance and the spirit of the best writings on the subject, ancient and modern.’’—
Bcottish Guardwan.

*“ The volurae cannot fail to be very popular.”—E; lical Magasi:

“ The beat sources of infc lon have been ted and used with much skill. . . . The
volume is exact, g, one which it must be a gruat satisfaction to the
writer to have produced, which the critic must commend as the fruit of much diligent labour
guided by good taste and judgment, and whlch every intelligent reader of the Bible will, we are

thank us for mtroducing to his notice. 1t is the most eomplm and elegant manual of
iblical andqumu with which we are acquainted.”— Esleotic Review

‘‘ We have seen many works on the same subject, but we cnnnot mention one 80 comprehen~
sive, complete, and well-digested as this”— Evangelical Christondom.

** This is b{yﬁr the most complete and tastefully got up work on the subject that has appeared.™
‘hristian Witness.

Vol. XXI., price 12s. 6d., cloth lettered,

METALLURGY: A Practical Treatise on the Chemistry of the
METALS. By JoBN ARTHUR PHiLrips, Esq., F.C.S. lllustrated
by nearly two hundred Eugravings.

Physical and Chemical Properties of the Metals, and their Alloys, Salts, and other
Compounds.—State in which the Metals are found in nature.—Properties by which
Minerals are discriminated.—Crystallography.—Constitution of the external crust
of the Earth.—Principal kinds of Rocks.—Strata that contain Ores.—Localities in
which the principal s are found.—Description of the most important Ores of
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Metallurgy, continued.

each Metal. —Chief operations of Mining.—The mechanical preparation of Ores pre-
vious to Smelting.—FUEL AND 118 EcoNoMy.—Wood, Peat, Lignite, Coal, and
Anthracite, PrRepareD Fuers—Charcoal, Peat Charcoal, Coke.—The Assay of
Fuels —Estimation of their oompamﬂve value.—Furnace Materh.ls.—Mnnu.mr
Prorer—Iron, Co per. Cobalt, Nickel, Tin, Zinc, Antlmony. Blsmuth, Merc
Lead, Silver, Gold, tinum.—The Processes which relate e useful Met
smelted in Great Britain, and those g the Crushing, W: a.lgun&-
tion, and Assaying of Gold and Silver am given in conaidenble detail.—The
lmportnnt subject of AssAYING is treated of fully and practically.

** This Maoual is a highly vs dditi tom lentifl and will tend to increase

st Szl el o e omls o b o e
v th well-execut W ren-

uﬂﬂ‘g‘fﬁnmm furnaces, &c. intelligible to all readers.”—Athemarem.

* No has appeared in the English L taking so p view
ﬁmﬁlmm% M!mlﬂnzthourhumxllkmhenll. It appears to
us to fill up a long-standing hiatus in the history of. and instruction in, m! nersloﬁklle N
Andvhﬂehhl%ﬁbndy*mqu nndorltood bythe youn%;mdant

practical, and erudite enough to form a st.

the metallic chemical pr: and assayer. Thowhokh il i}
cuted 5. mtm.ndp.pwmﬁthsﬂmm.undnotﬁlng eo\umbe
wanting to render the work a sine non to every metallurgist, wi cdlzoengagod in
the laboratory or at furnace oper: orcmmmnmmmmm the applied
sclences.”— Mining Jownal.

‘‘ We can confidently commend this volume to all whom its subject interests.”— Crisic.
« A most complete and practical Manual of Metallurgic science and art.”—ILiterary Gasette.

;x}mmbmmmmkuthrkwsmgMyMcuMmm'

Vol. XXII., price 4s., cloth lettered,

HISTORY of the CHRISTIAN CHURCH in the SECOND and THIRD
CENTURIES; including a Biographical and Critical Account of the
Ecclesiastical Writers and Heretics of that Period. By JAMES AMIRAUX
JEREMIE, D.D., Regius Professor of Divinity, Cambridge.

Volumes of the Encyclopsedia Metropolitana in Active Preparation.

A HISTORY OF ROMAN LITERATURE. By the late Dr. Arnold,
Rev. HENRY THOMPSON, M.A., Rev. J. H. NEWMAN, D.D., the Rev.
J. M. NEALE, and other Contributors,

HISTORY OF THE ROMAN EMPIRE. By the late Dr. Arnold of
Rugby, Right Rev. Bishop Russerw, Rev. J. B. OTTLEY, M.A., and
other Contributors. With numerous Illustrations.

HISTORY OF GREECE AND MACEDONIA. History of Greece from
the Age of Xenophon to the Absorption of Greece in the Roman
Empire, including the Age of Alexander the Great. By WrirLiam
RoE Lyary, D.D,, Rev. J. H. B. MounTAIN, D.D., Rev. G. C. RENoU-
ARD, B.D., and others, [lustrated by numerous Engravings.
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IMPORTANT DISCOVERIES IN THE EARLY HISTORY OF THE WORLD.

INDIA IN GREECE: or Truth in Mythology. By E. Pococke, Esq.
Illuatrated by Maps of India and Greece, post 8vo. Price 12s. cloth.

TENTS.-—The Colonization of Greece, Palestine, and Egypt, by Indian Tribes
from the Punjab, Cashmir, Thi and the Himah.yn.n Mountains; the Tartarian
and Rajpoot bes in Egypt and Palestine; the Greek Mytholo, “rendered plain
History upon Geogémg evidence; Cnshna., the Hindoo Chief, the same as the
Apollo of ]igelphi us, & Budhist Mlsslonary, the Wars of the Grand Lama in
Greece; lIn'eesion of the Solar Worship; the Nomenclature of the Ancient Geo-
graphy of Hellas, shown to be Sanscrit in Greek disguise. Maps of Greece and India

monstrate the Parent States and their Hellenic Settlements.

“ We never met with a volume in which there vn 80 much of bold assertion, cleverly sustained
by startling proof We have all been tolerably famili; n with a conviction of the national unity of
Egypt, Greece, and India; but noanshuy settled this as Mr.
Pococla. He has hit upon an intellectual um‘ornh and his * diggins® are auriferous.’’— Gentle-
man's Magasine.

*‘ The name of Pococke is aulplcloul on the part of a writer on eastern antiquities; and, sooth
to say, this is a very remarkable book. It aims at proving that Greece wascolonized from India.
‘We are not prepared to assent with perfect confidence to conclusion. but we freely admit that
Mr. Pococke has di-unctly and satisfactorily traced a vast nrlety of close affinities between
names and places, and also modes of thi in the tw For some
time past, scholars have been well .wm tbat '.hen mbuht very n.rihng affinities betwoen the

and Greek Mr. Pococke to systematize the whole sub-

;ecb—and t.hi:&tée has done, wit‘!: 'm; aganco, & and with a hereda:&:here.
10 UNWArTAD ogmaﬁnn ut gm&t g an very
considerable success.

*‘ This is & work of prodixiwa industry and research, bold and original in its views and specula-
tions, and daringly startling in its range of inquiry and prehistoric investigation, The author is
well known as an accom oriental scholar, and whether in the estimation of the learned,
he dmay be conlidered w have eoubliahed his gemnl theory or not, the work claims an earnest

“ Like the discovery of America by Oolumbus, now that it is known, people marvel that the
western continent was not sooner found. B0 it is with Mr. Pococke and b investigations into the
orlgin of the Greeks and their mythology, and the Hebrews and their eounux'; we can only
‘wonder that their common parentage was not sooner discovered.”’—JNorth

‘* The whole of the chap on Budhi: written, re| le',e with the most intense

The sutisf: y di of old and i mists, uite marvel-
lous and mirthful. We t that we cannot rem ce the g)nkliag ?o show the
corrupt forms in the Romish worship are but _old aic and c forms, when we add
that Mr. Pococke takes nearly every name of note in Grecian history—that he shows for nearly
eve locamy in Greece a locality correspondingly named in India, possessing people of corres-

g manners and 'gon—we surely have said ':)nough to demonstrate t! u e book must

whn really is—a ri d welcome addition to the library of every thinking man. We
know of no work that has a] ‘within our recollection, so likely to set men thinking as the

one before us."’— Church BState Gasette.
* Therefore we recommend Mr. Pococke’s volume to the curious student as one of interest and

erudition; if n fail to gnin converts, if it excites many a smile, on the other hand it will suggest
thought and amuse the scholar.”— Leader.

‘* No one, after the perusal of Mr. Pococke’s work, can doubt the substantial truth of his theory.
Some of his facts and illustrations may be reg?niod as open to ohjection, but the historical value
of his discoveries Is placed beyond quelﬁon he whole of our anclent hhwry will require to be
re-writte). A new meaning must henceforth be attached to the word mythology. The old idea
has no existence in fact. Not only will this duoovery effect an entire revolution in the narrative
of ancient history, but a new isi d into the very of history itself. Now
that the 'y is made, one ders that it has been unknown for 5o many ages. What piles
of erudite llterature, extending over a perlod of lmle less than 3000 years, is consigned to the old
curiosity shop by the magic wand of Mr. Pococke!"’ — Witness.

‘* We have already said that we are not satisfled with the evidence on which we are invited to
accept Mr. Pococke’s conclusion altogether, at the same time we must admit the existence of much
that makes his reasoning plaurible.”— Critic.

** We do not well know bow to characterize the work before us. The wide range of time and
subject which it emb the of and

geographical, connects it wm: nll these sciences, but does not identify it asbelonging exclusively to
eilherr of them. But though we cannot condescend “lﬁ" its proper place in the national litera-
ture, we have no ditficulty in u;’lgnlng it a high position as an elaborate and profound treatise
the thon hts and the pens of some of the most eminent scholars

upon & subject which huoccu
lnpgur own and past times,” %

“‘ We are not disposed to give im; licit mdlt to all Mr. Pococke's conjectures, nor do we think
he has been invariably successful in tracing etymological affinities ; but of this we feel assured
that his main propositions are true :—that Europe owes its present race of inhabitants, either to
India or some country in the that the names of plma md of my'-hicnl
and heroic personafel may be mostly expl pined the Greek
and Roman mythology, as well as the earlier systems of Egypt, Pheenicia, cha.ldes nnd Etruria,
and those of the Celts, Teutons, and Scandinavians, are not pure childish fables, as some have
boldl asserted, nor natural philosophy allegorized, as others have laboured to show, but histo:

oped in a mythic cloud, eventually, perhaps soon, to be dissipated.’— North and South Sl“dz




14 NEW WORKS AND NEW EDITIONS

PROFESSOR EADIE'S WORKS.

BIBLICAL CYCLOPEDIA: A Complete Dictionary of the Holy San-
tares, containing full Explanations and Descnptlons of Eastern Ant
unities, Biography, Manners and Customs, gra hy, themture,
%heoloy, c. By the Rev. Jorx EApIE, D. L.D., Professor |
of Biblical Literature to the United Presbytena.n Church. Ilus- !
trated with nearly Two Hundred Engravings and Four Maps, post 8vo, :
containing as much matter as three ordinary 8vos. Cloth, 10s. 6d

-numumc;w -M* Phail,

** We give it our most cordial and dation.”— Evaag-tical Magasine.
‘It is A Publication of extraordinary merit. . . . We have a number of Dictionaries of this
sort, adapted to Sunday Schools, tmmmm.-—mm.

« 1t is the best Dictionary of the kind we have yet seen.”— Nowconformist. v
** Pitted to meet the wants of the present day.”—Dublin Christian Ervaminer.

‘mmkh;ndlygnodom—ﬂchinmdmwmm ted, and of a nice
mugmbblhs '— Scottish Guardian. pein

Ahoguham eumiderl)r Wa'ukomofmmgm merit in its own department of
literature.”— North British Mo

m!ndhmﬁmhhwmdmhmlﬂofumenmghhhh and »o

For a student who, however he may lon, have a library, is fc to content
hhmlfvithaw rwn?nn ‘whose hto compress within the smallest
space the 1s for self-improvement, this is & tAssasrus.”
—wmh--('akn-)

. The result is a very igested, well-arranged work . The private
l“hridlan the Sabbath-school teac! :nd even the mlnhuv willfind it a mutplemnt accu-
rate, and belpful repository .”— Free Church Magarine.

* It will prove a to school hers.”— United Presbyterian Magazine.

COMPLETE CONCORDANCE to the OLD and NEW TESTAMENTS,
on the Basis of Cruden. Edited by the REv. Jorn Eapig, D.D.,
LL.D., Professor of Biblical Literature to the United Pmsbytenan
Church. With Introduction, by REv. DRr. KiNG. Post 8vo, cloth, 5s.

DICTIONARY of the HOLY BIBLE, for the Use of Young Persons.
Edited by the Rev. Joux Eapig, D.D,, L , Professor of Biblical
Literature to the United Presbytemm Church Numerous Ilustra-
tions, 18mo, bound, 3s. 6d

** A most useful compendium of Bible lore.”—Aberdeon Banner.

“ Woanamnwrnmnmtmedlwrhnwthemwrmﬂodm e promises of his plain-
speaking preface, and bas wrought a book that will be serviceable to youthful students in a
double sense ; for it will make interesting and attractive studies which are generally unaccept-
able. and, at the same time, it elucidates and s mghﬂeo du‘ whlch is too often rejected, because,
from the mode in which it is to the y and i
Parents and tutors will un.nﬂnomly(hmk the author hn.hh result of a labour of love.”— Critic.

“ Avery and useful compilation for youth, done from the Bidlical Cycle There are
a number of wood-cuts which USd to the inwreu illustrating to the sight m sical objects
mentioned in the Bcriptures.”—. by € & phy

“ A very useful book for ;unior uw:hen senior scholars. and Bible classes. We recommend it
very earnestly as the best pocket Bible dictionary we have seen.”— Bible Class Magazine.

REV. CHARLES KINGSLEY.

SERMONS ON NATIONAL SUBJECTS. By the Rev. Chas. Kingsley,
Canon of Middlebam, Yorkshire, and Rector of Eversley, Hants,
Author of Yeast, Alton Locke, &c., foolscap 8vo, 5s. cloth.

“ Marked by the originality of thought and force of utterancc which characterize all this i
author’s writings. . he principles brought out in regard to national duties and responasi-
bilities, mu\h and punhhmenu, are worthy of the atten of all thoughtful men. »— Literary

Gasstte, HMay 29.
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POPULAR INTRODUCTION TO THE NATURAL AND PHYSICAL SCIENCES.

THE BOOK OF NATURE: An Elementary Introduction to the
Sciences of Physics, Astronomy, Chemistry, Mineralogy, Geology,
Botany, Zoology, and Ph{lsiolog. By Professor SCHOEDLER, and
H. MEDLOCK, F.C.S. With an Index of 5000 References. Post 8vo,
600 pages, with nearly 600 wood-cuts, cloth, 10s. 6d.

Also, separately,
THE PHYSICAL SCIENCES, 313 Cuts, 5s.
THE NATURAL SCIENCES, 333 Cuts, 5s. 6d.
“ Written with kable cl aud scrupulously correct in its details.”— Mining Journal.
“Dr. SBchoedler’s work, as described by Liebig, is at once the most useful and beautiful book of
the class to which it belongs. It is a ddition to our scientific i The wood-
cuts and {Ih are and kably well »— Ee i
““The most com) and coplous vidimus of the sciences that has ever been offered to the public
in a form so and cheap.”—Glasgow Citisen.
e , ha d,
i L, I 8 o P B S 0 make our rndessooed
** Bis expositions are most lucid. There are few who will not follow him with pleasure as well

as rofit g o of the p and primary laws of science. It
should egtwnly be made a class book in schools.”’— Critic.
The above work in PARTs for use in Schools.

'ARY TREATISES on the NATURAL and PHYSICAL
SCIENCES. By FREDERICK SCHOEDLER, Ph. D., Professor of the
Natural Sciences at Worms, and formerly Assistant in the Chemical
Laboratory of Giessen. Edited bthENRY Mebprock, F.C.8., Senior

Assistant in the Royal College of Chemistry.
1. NATURAL PHILOSOPHY, with 112 Engravings,............2s. 0d.
2. ASTRONOMY, With 51 ENGTAVINES, <. vevsverseerenserrsaness 18, 64
3. CHEMISTRY, with 50 Enfnving& ..................... ...28 0d.
4. MINERALOGY and GEOLOGY, with 128 Engravings,

i
34

5. BOTANY, with 121 Engravings, ..e.ouceeevernecnsenns
6. ZOOLOGY and PHYSIOLOGY, with 84 Engravings, ..

POPULAR INTRODUCTION TO CHEMISTRY,

CHEMICAL RECREATIONS: A Popular Compendium of Experi-
mental Chemistry for the Use of Beginners. By JonN Josepn
‘()ionlr('in'm, F.C.S. Ninth Edition, with 500 Illustrations, 18mo, 7s. 6d.

und,

AGRICULTURAL CHEMISTRY.

LECTURES ON AGRICULTURAL CHEMISTRY. By 8ir Humphry
Davy, Bart.,, P.R.S, &c. New Edition, with all the Recent Dis-
coveries of Liebig, &c., by John Shier, LL.D., Agricultural Chemist
to the Colony of British Guiana, 8vo, 5s. cloth.

NATURAL HISTORY.

ILLUSTRATIONS OF ZOOLOGY: A Series of Ninety Engravings,
comprehending about a Thousand Figures of Quadrupeds, Birds, Fish,
Reptiles, Mollusca,, Insects, Crustacea, Polyps, &c., engraved by J. W.
Lowry and Thomas Landseer, after Sowerby, Charles Landseer, and
others. The Descriptions include Selections from Articles contributed
to the Encyclopadia Metro]?olitana, by JonN FrLint SourtH, Esq.,
F.LS., J. E. Gray, Esq., F.L.S., J. F. StePHEN, Esq., F.L.8,, F.Z.S,,
and other eminent Naturalists. Imp. 4to, 81s, 6d. cloth, gilt edges. *



