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T uE mode of dressing the tin and copper-ores of
Cornwall, or preparing them for being smelted, has
been described by Borlase,* and more largely and
minutely by Pryce;}+ but within the last fifty years
considerable modifications and improvements have
been introduced, and although the principle on
which the operations are conducted is nearly the
same, the mode of applying it is in many cases very
different. It will also be perceived, on comparing
the following observations with those of Dr. Boase,}
that the practice in the central mining district of
Cornwall varies considerably from that which pre-
vails in the mines of St. Just and its vicinity.

® Nat, Hist. page 177. t Mineralogia, page 215.
$ Vol. 2, page 886.
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It should here be premised, that the tin-ores are
in general carried, by the miner, through all the
operations necessary for their purification previous
to their being smelted. The smelter has, therefore,
only to carry them twice through the furnace: by
the first melting, they are brought into a metallic
state; and by the second, the metal is sufficiently
purified. The ores of copper, on the contrary, are
only brought by the miner, into the state which
makes them fit for roasting or calcining: in this
state they are sold to the smelter, by whom they are
alternately roasted and smelted several times, before
any appearance of copper is visible; and after they
are reduced to metal, it undergoes three purifying
operations, before it is fit for the market. On
this account, although a given quantity of average
copper-ore, as it comes from the lode, is much
richer and more valuable than an equal quantity of
tin-ore in the same state ; the tin-ore when prepared
for sale, is at least seven times richer than that of
copper.

~ TiN-Ores.

The first operation after the ore is raised from
the mine, is to break into pieces about as large as a
man’s fist, any stones which may exceed that size;
and to rejeet such portions of them, as do not con-
tain more ore than will repay the cost of dressing.
Although this appears a matter of little consequence,
it is of importance to separate as much gs possible
of the refuse in the first place; as the loss of ore in
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dressing is proportional to the quantity of refuse.
The tin-ore, in some stones, is scarcely perceptible to
the eye; in which case the workman, from time to
time, reduces a small quantity to an almost impalpa-
ble powder, and by repeatedly immersing it in water,
and shaking it to and fro on a shovel, the impurities
are removed: by this simple operation, which is
called vanning, the quality of the ore is roughly ascer-
tained, as well as the size to which it must be reduced,
in order to its being freed from foreign substances.

The ore is now ready for the stamping-mill.
This machine consists of three or four upright
wooden beams, called stampers, about ten feet long,
and seven to eight inches square, to the lower extre-
mities of which are attached pieces of cast iron;
varying in weight from one hundred and half, to
four hundred and quarter: these are placed in a
wooden frame, and alternately lifted up about ten
inches by the cogs or wipers of a horizontal axle,
which is moved round either by 2 water wheel or a
steam engine.* The ore is placed on an inclined
plane close to the bottom of the stampers, and as
these are lifted up, a portion of it slides down
directly underneath them, and is crushed by their
fall. The aperture through which it is admitted,
is of such dimensions as to prevent the entrance of
so much as would impede the action of the machine.

* The mills which have only three or four stampers are those which are
worked by water wheels: by the applicition of steam, the number of stampers
has been increased in many cases to twenty-four, and in some to thirty-six, and
even forty-vight.

T2
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The second stamper is lifted an instant before the
fall of the first, and the third before that of the
second. The fall of the first forces a portion of
the ore underneath the second, and that of the second
underneath the third: the fall of the last forces
such of the ore as has been sufficiently pulverized,
through a grating* placed apposite the apperture
by which the ore is admitted under the stamper:
the holes of the grating vary in size, according to
the nature of the ore, from the diameter of a reed
to that of a small needle: the whole is copiously
supplied with water, which aids the progress of the
tin through the grating, and is in proportion to the
size of theholes therein. Adjoining the stamping-
mill, and connected with the grating by a conduit,
are two pits: the ore after passing through the
grating, runs into the nearest pit, in which the
rough ore lodges, as well as the heavier part of
what is reduced to powder, and known by the name
of slime: this rough ore, when dressed, is called the
crop. The remainder, with the lighter slime, which
passing through the first pit, is retained in the
second, when dressed, is called the LEAVINGS, and
varies in quantity from one-fourth to one-seventh
of the whole. Now begins the process of purifica-
tion, so far as to prepare the ore for being smelted ;
and this comprizes a surprizing number and variety
of operations, but the great principle of the whole
is that of subsidence by superior gravity.

® The grating should be made of copper where the water contains cupreous

salts; but otherwise, of iron: whilst in some places, the grating is entirely
dispensed with.
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Tuae Cror.

1. The first operation is Buddling. The buddle
is a wooden case about eight feet long, two and half
to three feet wide, and two to two and half feet
deep, fixed in the ground, one end of it being a little
elevated: on the rim of the higher end is fixed a
board from a foot to sixteen inches wide, extending
from side to side, and somewhat more inclined than
the buddle : it is termed the jagging board. The
operator, who is usually a man or a stout boy, spreads
the ore on the jagging board, and with his shovel
cuts it into small furrows, parallel to the length
of the buddle: a small current of water which is
admitted at the head of the buddle, is made to run
equally on every part of the board.®* The action of
the water carries all the ore into the case, where the
richer and finer portions subside near the head;
whilst the rougher and lighter portions are carried
towards the lower part. The workman, who stands
in the buddle about three feet from the head, assists
the action by gently passing his foot along from side
to side.4 This process is continued until the buddle
is filled. Its contents are then divided into three
or four parts, according to.the quality of the ore:
these divisions are denominated keads, first middle

® The water varies in quantity according to the roughness of the ore ; that
which is coarsest requiring about as much as a circular aperture of an inch
and half in diameter would admit, but the finest, only about one-ninth of that
quantity.

t+ When the ore is rough this operation is generally performed with the
naked foot; but when the particles are very fine, the foot is usually shod with
a smoeth piece of wood,—the brogue.
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heads, second middle heads, and tails ;* the keads,
or richest part, being nearest the head of the buddle,
and the Zails, or worst part, being nearest the foot :
each of these is again~separately buddled, until the
ore at the head of the buddle is freed from the
poorer and rough particles4 They are then
exposed to the following operations, viz. the keads
are fossed; the first middle heads are chimmed ;}
the sccond middle heads are dillued ; and the tails, if
poor, are thrown amongst the leavings.§

2. Tossing, Toxing, or Terloobing, to which the
heads are subjected, is performed in a kieve, or large
tub, about one-third filled with water, which a work-
man stirs about rapidly, whilst another gently puts
in the ore with a shovel; this is continued till the
vessel is nearly full: the stirring is then stopped,
and the outside of the kieve is smartly struck with
a hammer until the ore has subsided : this is called
packing, and in some cases a few minutes are suffi-
cient for it, but in others it is necessarily continued
for some hours, the time being longer as the ore is
finer. By this process the most impure parts are

®  When the ore is of low quality, the tails are at once thrown amongst the
leavings ; but otherwise they are again buddied, &e. When the ore ié extremely
poor, the tails occupy nearly three-fourths of the buddle.

¢+ The first middie head of the second buddling is frequently put with the
head of the first buddling; and the second middle head of the second mixed
with the first middle head of the first; and the fail of the second with the
second middie head of the first,

$ The first middle heads ave often fossed like the Aeads, instead of being
chimmed, and the second are chimmed instead of being dillued : in fact the order
of the operations is frequently altered, to meet the quality of the ore.

§ Otherwise they are again buddled and then tyed, and the rougher parts
which remain are again stemped with a very small-holed grating: and all that
is not reduced to slime is again buddled, tossed, &c.
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brought to the top, whilst the remainder subsides in
the order of gravity: once tossing is frequently
insufficient, in which case the operation is once or
twice repeated. The whole is now divided horizon-
tally into two or more parts: the lowest division
(unless it requires roasting or calcination in order to
clear it as far as possible from the ores of iron, copper
or zinc, which is generally the case) is considered fit
for the smelting house. The upper divisions (when
the whole is separated into three) are denominated
top and botiom skimpings (skimmings): these are
again buddled and tossed: after buddling, the tails
are thrown amongst the leavings; and the middle
heads are mixed with the skimpings of the first
wmiddle heads ; after tossing the skimpings are put to
the leavings,® and the ore in the lowest part of the
kieve, is fit either for the smelting house or the
burning house.4 :

3. Chimming, to which the first middle heads are
subjected, is an operation which appears at first sight
to differ scarcely at all from Zossing. The kieve in
which it is performed is inclined at an angle of
about 45°. About two hundred weight of ore, with
an equal weight of water, are put into it, and
violently agitated by stirring until the whole of the
ore is suspended; the stirring being stopped, the
vessel is beaten on the outside, as in fossing : the
water being withdrawn, the upper layers of ore
(also called skimpings) are treated in the same way

® These are termed skimpings of skimpings, and ave dressed on the frame.
+ The house in which the roasting or calcining farnaces are erected.
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as after fossing : the lower part is fit for the smelting
house or the burning house. This mode, which
is of comparatively recent adoption, is now generally
practised in the Gwennap mines, in preference to
tossing, both for keads and middle heads, especially
when the impure parts of the ore are very heavy.
It is evident that when a kieve is inclined, the space
at the bottom is narrower, whilst the space near the
surface of the water is larger, and the depth greater
than if it were in a horizontal position, as in the
operation of fossing : it is probable that the impure
parts are thus more easily kept in suspension, and
from the greater vibratory motion imparted by the
hammering, in consequence of the kieve resting on a
small and narrow base, the whole of the richest
part probably subsides more speedily than it does in
tossing.

4. Dilluing. To this operation the second mid-
dle heads are generally subjected. It is performed
with a hair bottomed sieve of close texture, into
which an assistant puts about thirty pounds of ore :
the operator then immerses it in a kieve about two
thirds full of water, and by moving it round, as well
as up and down, and from side to side, in the water,
the small and light particles become suspended, and
by inclining the sieve, they pass out of it, and subside
at the bottom of the kieve :* the sieve is regularly

® The ore which subsides in the bottom of the dilluing vessel is called
Aying, or dilluing smalls, and is again buddled and tossed, or chimmed with the
middle heads of the skimpings: the produce thus obtained is termed round or
leap ore, and is of the most inferior description.
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replenished from the ore-heap by the assistant, and
the operation is continued : whether the ore in the
sieve is now fit for the smelting house is ascertained
by reducing some of the larger pieces to powder:
if, on immersing this in water, the mixture is of a
whitish colour, and if, on vanning, a little or no
impurities remain, it is considered ready to be
smelted ; but if it be not sufficiently pure, the next
operation, supposing it does not require to be roasted,
is tying : but as the greatest part of the tin-ore of
Cornwall needs roasting, this operation is the next
part of the process.

5. Roasting. This of course cannot be included in
the “ manipulations” to which tin-ores are subjected ;
but it must not be passed over, or an important link
will be wanting in the chain. It has been already
observed, that if the tin-ore is much mixed with
ores of copper, iron, or zinc, which cannot be got
rid of by the common process of dressing, instead
of being put at once into the smelting furnace, it
must be previously roasted, or, as the miners term
it, dburnt. The furnace, in which this is done, is
about nine feet long; its width is irregular, being
about three feet where it adjoins the fire-place, five
feet in the widest part of the middle, and a foot and
half at the mouth; the height is about sixteen
inches in the middle, and ten at the sides; the
fire-place is about twelve inches in breadth, and is
separated from the body of the furnace by a wall
just high enough to keep the fuel separate from the
ore. On looking in at the mouth, the flame of the

VOL. IV. U
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fire is seen proceeding from the fire-place through
all the length of the furnace, and going up the
chimney, which is situated close to the mouth. The
furnace being raised to a dull red heat, about seven
hundred weight of the ore is put into it, through a
hole in the top: if it were roughly stirred at once,
the rapid evaporation of the moisture, contained in
it, would probably dissipate a portion of the ore: it
is, therefore, allowed to remain unmoved for about
an hour, in order to the gentle evaporation of the
water : it is then spread over the furnace for about
four feet in length, nearest the fire; and, by means
of an iron rake, is turned every half-hour or oftener,
that the whole may be equally exposed to the action
of the fire. This continues® until it ceases to give
out whitish fumes; or, when turned, to exhibit
bright sparkles: it is then withdrawn through a
hole now uncovered in the bottom of the furnace,
and allowed to cool: it is then subjected to

6. Sifting. This is so common an operation, as
scarcely to need a description :—after being sifted,}

® Sometimes, when the ore is only partially roasted, it is taken out of the
furnace, and sifted, and buddled, and then tossed, chimmed, or dillued: then
roasted a second time: in this way some ores are more easily cleansed from
their impurities than if they had been wholly roasted at once. The ore in this
half-roasted state is called rag-burnté: when it has been duddled, the tails are
considered equal to the middle-heads of the ore which has not been roasted, and
treated accordingly: being tossed, chimmed, or dillued ; the skimpings of the
tossed ore being again Iuddied, the tails are thrown by as burnt leavings, and as
they frequently contain copper, they are sold as copper-ore, if the copper in
them amounts to two and half per cent.

¢+ When the tin-ores are mixed with those of copper, (generally sulphurets)
the water in which they are sifted, after being roasted, holds the sulphate of
copper in solution : sometimes the water is evaporated, and the salt allowed to
crystallize, or else the copper is precipitated by the immersion of iron in the
solution. According to Mr. Carne, (Vol. 2, page 336,) it has been found in
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the ore is generally Zossed, buddled, and again tossed,
and is then ready for the smelter: but some kinds of
ore require other operations after being roasted, as

7. Tying, which may be done either in the buddle,
or in a fye, purposely constructed for the operation.
The tye is a long, narrow, inclined furrow, through
which passes a stream of water, three or four times
larger than that used for buddling the ore: the ore
being placed at the head, and agitated with a broom,*
the rough and lighter particles are carried to the
lower part of the fye. The ore at the head, unless
it requires to be again dillued, is fit for the smelting
house. The remainder, if very poor, is thrown
amongst the leavings; but is otherwise exposed to
another operation, called

8. Jigging. This is performed by plunging a
copper-bottomed sieve, into which two or three
shovels full of ore have been put, into a vessel of
water : the operator, holding the sieve in his hands,
gives it at the same time a vertiecal and rotatory
motion, taking care that it be never lifted above the
surface of the water: by this means, the different
parts are arranged in the sieve in the order of
gravity : the lighter portions being brought to the
top, are removed, and counsidered as leavings, and a
fresh supply of ore is thrown in and jigged, until
the weight of the richer part at the bottom of the
Botallack, that one hundred pounds of iron induced the precipitation of one
hundred and eighty pounds of copper. The cupreous salts are usually mixed
with those of iron, and other metals, the separation of which is expensive, as
well as difficult.

©  When the tails of the duddles are éyed, the water is agitated with a shovel
instead of a broom. -

v 2
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sieve becomes too great for the operator: it is then
taken out and considered fit for smelting.

These, I believe, are all the operations to which
the crop is subjected; but the order of their
application is subject to variation, arising from the
difference in the quality of the ore.

Tre LEeAvinGgs.*

These comprise the whole of the slime, the tails
of the buddles, the skimpings of the skimpings,
and the skimpings of the jigging. The slimes and
tails are subjected to

1. Trunking. Previous to this a large surface
of the slime-ore is generally exposed to the air, in
order that the moisture may evaporate: it is still
better if it be thoroughly dried, as the alternations
of dryness and moisture facilitate the separation of
the soft and earthy substances.

The trunk consists of three divisions, viz. the
stréke, the cover, and the hutch: the stréke is a fur-
row about five feet long, and two and half feet deep :
at the higher end it is two and half feet wide; but
it becomes gradually narrower, so that at the lower
extremity it is only six inches: it is walled on each
side. The cdver, which is situated at the lower end
of the stréke is a box of about three cubic feet in
capacity. The Autch, which is separated from the
cover only by a single plank, is a wooden case about

® Sometimes the proprietor of the ore bargains with the dresser that the
leavings shall be taken by the latter, at a certain proportion of the value of the
crop : in this case he is restricted, in dressing the crop, to the use of the buddle,
kieve, and sieve.



Dressing ¢f T'in and Copper-Ores. 157

eight feet long, two and half to three feet wide, and
about a foot in depth: its bottom, as well as that of
the stréke, is a little inclined. The slime being put
into the stréke, a stream of water, as large as a cir-
cular aperture of three-eights of an inch in diameter
will admit, runs over it, and being occasionally
agitated, a portion of the slime is suspended by the
water, aud is thereby carried into the cdver: great
care must be taken that too much slime be not held
in suspension at once: the best proportion is about
one-sixth, or one-eighth of the weight of the water.
The operator® (usually a child) with a shovel agitates
the water in the cdver, and occasions its rippling
over the dividing plank into the Aufch: the quantity
passing over at once is very minute; but the ripples
rapidly succeed each other: by this means the best
parts of the slime remain at or near the head of the
hutch, while the poorer parts are carried off by the
water.4 This operation is continued until the Autck
isfull:} the contents are then removed to go through
another operation, called
2. Framing or Racking. The frame is a flat

piece of wood, about eight feet long, and five feet
wide, with a rim, five inches high, around it: this is
suspended in an inclined position on pivots, but is

®  Trunking is now in many places accomplished by machinery.

¢ These are termed loobs, and are sometimes worth a second operation ; but
this is not often the case, if the first bas been carefully conducted : this may be
judged of by the motion of the liquid in the cdver, which should have an equal
velogity at the middle and sides,

t¢ There is probably more ore lost in ¢runking than in any other operation.
1t has been said that many persons formerly gained a subsistence by gathering

the ore which, having been carried down from the Gwennap mmel, had sub-
sided in the (,mon vale, between high and low water mark.
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fastened by a kind of latch: at the upper end is a
Jjagging board (similar to that of the buddle) which
" is connected with a frame by a moveable sloping
piece of wood to prevent the ore from falling
between the board and the frame: underneath the
Jrame are two boxes, which, being placed end to end,
extend its whole length: at the lower end of the
floor a vacancy of two or three inches, leaves an
aperture for the escape of the water. The mode of
conducting this operation is as follows. The opera-
tor (usually a woman, or stout boy or girl) spreads
on the jagging board from two to three quarts of
the ¢runked slime, on which runs a stream of water,
equal to five-eighths of an inch in diameter; and,
with a small toothless rake, makes in it small furrows
in the direction in which the water runs: in this way
the ore is carried from the board to the frame : the
richest part rests at and near the head, and the
poorer parts further down: the impurities are car-
ried off by the water and escape at the bottom. The
operator runs the rake across the frame to agitate the
ore, as often as appears requisite.®* When the richer
part of the ore has sufficiently accumulated, the
jagging board being swept clean, the latch is lifted,
and the frame turned on the pivots from a horizontal
to a vertical position, and the ore is swept or washed
into the boxes beneath : the best into the upper, and
the inferior into the lower box. It is of the greatest
importance that the water should pass of equal depth
and velocity over every part of the frame, or the

* This should be as seldom as possible ;~—the reason is obvious,

-
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different parts of the mass will be mixed with each
other, and some of the ore carried off with the waste.
If the ore deposited in the upper box be contami-
nated with the ores of copper, iron, or zinc, it is
roasied, and afterwards treated the same as that
which has not been burnt : viz. it is sifled and fossed :
the lower part of the contents of the tossing kieve
is buddled and again fossed, and is then fit for the
smelting house : the upper part is again framed with
a smaller stream of water. The ore deposited in the
lower box, beneath the frame, may be again framed
with a fresh proportion of frunked ore; but it is not
unusual to foss it, and buddle the richer contents of
the lossing kieve : the ore at the head of the buddle,
if not needing a repetition of the process, is fossed ;
and is then fit for the smelting house : the remainder
is again ¢runked, &c.

Although these are in general all the manipulations
to which tin-ore is subjected from the mine to the
smelting house, it is often necessary to expose it to
a far greater repetition of them than it is possible
to describe, as well as to vary the order of their
application. It is remarkable, however, that very
little improvement has been made in the mode of
dressing tin-ores for nearly a century.

CorPER-ORES

When brought to the surface of the mine, are
divided into three parts;* the first, consisting of
® If, when brought to the surface, the ores are mixed with clay, they are

first washed in a stréke. This is done by stirring them with a shovel, in a
stream passing over an inclined plane.
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pieces above the size of a fist, denominated spalling
styff ;* the second, of such smaller pieces as will not
pass through a sieve, of which the holes are three
quarters of an inch square, (called a three quarter
inch griddle) which is termed picking rough; and
the third, of all that passes through the sieve, deno-
minated shaft small.

The larger pieces being broken to abhout one inch
and half square, are mixed with the picking rough,4
and the whole divided into

1st. Prills, or lumps of pure ore.

2nd. Dradge, or ore mixed with other substances.

3rd. Halvans, hennaways, or leavings, which con-
tain but a small quantity of ore.

*The prills are bucked: an operation which con-
sists in breaking them into pieces of about half
an inch square,} and is performed principally by
females, with large flat-polled, two-handed hammers ;
this portion of the ore is then ready for the market.

The dradge, when containing but little iron
pyrites, is bucked to a still smaller size than the
prills; and then jigged§ in a sieve of about five
holes in the square inch. By this means it is sepa-
rated into four parts.

1st. That which passes through the sieve, and is
usually fit for sale.| This is denominated Autck-work.

* The spalling stuff is more readily separable from the sha/t amall by hand,
“than with the griddle.

+ The spalling stuff, and picking rough, are now mixed.

$ In most of the large mines this is now done by machinery.
§ Copper-ore has of late been frequently jigged by machinery ; but I am
not aware of tin-ore having been yet o treated.
. ! d“t hen the first jigging is insuflicient, the operation is repeated in a smaller
oled sieve,
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2nd. The portion occupying the bottom of the
sieve, which is in & marketable state, and is called
ragging.

3rd. The middle part of the contents of the
sieve; which is again ducked and jigged.

4th. That at the top of the sieve; which is put
among the Aalvans. )

But if the dradge eontsin much iron-pyrites, jigg-
ing will not separate them ; they must, therefore, be
eobbed, and picked. This is usually done by females
and children; the pieces being broken to about five-
eighths of an inch square, and the impurities picked
out by hand.

The shaft small is jigged in a sieve of four or five
holes in a square-inch. That which passes through
(hutch-work) is usually ready for sale; but when not
8o, it is Zyed; the head of the fye being sufficiently
pure; the fails are either considered halvans, or are
Jigged in a small holed copper-bottomed sieve.*

That portion of the skaft small which rests in the
bottom of the sieve, and what passes through it, are
now saleable. The middle layer of the contents of
the sieve, called foppings, is again bucked and jigged.
The upper portion being Aaloans.

Some of the ores of copper are so soft, that ex-
posure to water would occasion loss: in which case
they are fit for the market, after being sifted, cobbed,
and picked.

#  The sieve used in the first figging is sometimes employed : a layer, about
one inch in depth, of pieces of irou-pyrites, about five eighths of an inch
square, being placed in the bottom thereof.

VOL. IV. X
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The halvans, hkennaways, or leavings, are the refuse
from the preparation of the crop; and when not
much mixed with iron-pyrites, those portions which
contain the greatest quantity of ore, are bucked and
Jjigged. But when mixed with foreign substances
of great specific gravity, they are cobbed and picked.
The portions which contain but little ore, are stamp-
ed;* and the stamped work is trunked. ‘The larger
particles of the trunked ore are tyed.

The finer portion, with the slime from the first
washing,} and the Zail of the stamps pit, are trunked
and buddled. The small portions remaining in the
tails of the tyes may be obtained by jigging, in a
fine copper-bottomed sieve. The operations being
repeated, until the whole be deemed ready for the
market.

Tin-ore sometimes occurs in the heads of the yes
and buddles ; when the quantity thereof is sufficient
to render it worth extraction, the whole is roasted
and dressed as tin-ore. The copper-ore being in
some quantity converted into soluble salt by the
roasting; and the remainder, now denominated bursn¢
leavings, is treated as before described.

I am disposed to claim for this communication,
some practical utility ; which, however, belongs to
the late Capt. Thomas Garland, of Illogan, Mr.
John Rowse, of Perran-arworthal, and Jeremiah
Mellet, (a working miner of very great experience)

®  Water should be copiously supplied ; but if permitted to exceed a certain
depth, it impedes the operation.
t See note (*) page 159.
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residing at the latter place. My own portion of it
being merely to collect the results of their expe-
rience; whilst I am indebted to the kindness of
Mr. Carne, for arranging them in their present form.

SUPPLEMENTARY REMARKS.

( February, 1882, )

Since the preceding pages were communieated to
the society, some improvement in various parts of
the operations have been introduced.

1. Toxing has been performed by a machine, first
introduced at Ball-dhu, by Mr. Bell, of Northum-
berland.* The apparatus consists simply of an arm
or wing, extending from a vertical axle, which is tem-
porally placed in the centre of the kieve; to which
a rotatory motion is imparted by the hand. I am
disposed to think this machine, which is not at pre-
sent much used, might be advantageously employed.

2. Trunking by machinery is now very common ;
so far as I have been able to learn, it was first intro-
duced in the neighbourhood of St. Ives, about seven
years since. This machine consists of a horizontal
axle, into which are fixed small spatulas; sometimes
made of iron. These spatulas are introduced into
the cdver, and motion to and fro communicated to

® Forster, Section of the Strata from Newcastle to Cross Fell, page 362.
x2 -
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the axle in whi¢h they are fixed, either by hand, or
by connecting it to some machinery.

I believe in this, and the further treatment of
slimes, we are much behind the Gergaan dressers.
Their frame is often thirty feet in length; and is so
combined as to receive a gentle horizontal motion
which is given by machinery, and is thought to be
very useful in separating the ores from the waste.
It appears to me very probable, that the introduc-
tion of something of this description,—which would
doubtless, require some modifications, to meet the
various descriptions of our ores,—would be very
advantageous ; and might possibly merge the opera-
tions of ‘runking and framing into one.

8. Bucking, is now in most of our large mines,
superseded by the the introduction of crushing
machines. These consist of a pair®* of iron rollers,
moved by machinery; between which the ore is
introduced, the distance between them being regu-
lated by the size to which the ore is to be broken.
A sieve is attached to the machine, by which the ore
is sifted immediately as it proceeds from between
the rollers. Crushing machines were introduced by
Mr. John Taylor, at some mines under his manage-
ment, near Tavistock, about twenty years since. I
believe they were, in Cornwall, first used at Lanes-
cot mine; and they have been subsequently intro-
duced at Binner Downs, United Hills, Huel Towan,
Consols, and many other mines.

¢ 1 have seen three pairs of rollers in the Crushing Machine at Lanescot.

+ At Hucl Charles in St. Agnes, a stamping mill is used for the purpose ;
but without the presence of water.
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4. Jigging by machinery, has long been common
in the north of England;* and was first accom-
plished in Cornwall by Mr. Bell. His apparatus
(the brake-sieve) consisted of a rectangular sieve,
about four or four feet and half long, by one and
half or two feet wide; it was attached to one end
of a lever, and motion communicated by a child
placed at the other. Within a very short time,
Mr. Richard Taylor has had several of these con-
structed at the Consolidated and Pembroke mines ;
these are set in motion by water-power.

Mr. Petherick has recently obtained a patent for
a most ingenious machine for the same purpose.
In this the sieves are at rest, whilst their contents
are agitated by the variable height of the water in
which they are immersed.®

* Quarterly Mining Review, Vol. 2. page 256.



