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discharged and iron strikes cn iron. The battery' water is tien Nhut off, the self.feeder
pusled back, hie staîtmps humng up, tlie spliashli-tard or canvas remsoved fronm in front of
tht scrCen, andI the face of the latter washed off with the huse. The aprons and plates
are then scraped, and the aprons, if fixed, coî,:red with plaks near the imortar, to
protect fitent while working aroiund the iurtar. The keys ltat hold the screen in
place are wvitldrawn ainid the screen-frame loosened and slighty raised, permuitting the
water that is still retained! in the umurtar to gradually run out ; a too sudden raising of
the screen.frame from the chock.bock would cause the water to escape in a body and
possibly wash amalgam fron the plates. After raising the screen out of the grooves,
the chock block ant inside plates are renoved and ail of then carefully washed over
the apron, scraped and set tu lne side or renoved tu the dean-up ronm for treatment.
The sand mixed with ore on and around the dcis is taken out ly trowels ant passeld
throuîgh somte ther motrtar, or retained tu place aroundi the dies when returned to tie
mortar. The dies are broken out of their Leds with the help of chisels and crowbmars ;
wlen the centre or end lie has been successfuily wurked loose, tise renaining ones are
casily' taken ont, washed, exaimined for any adhering analgan (which is scraped off),
and placed on thie floor, in the same order tisey) occupied in the battery, ready to be
replaced. The renainder of the material in the uortar is then easily reîmoved, and
placetd in the clean-up barrel ; in smsall mills it is panned in a watcr-&so provided for
tie pturpose in the clean-up roon. In thie revolving clcan.up barrel, pieces of quartz
or old iion, with an aiditional amount of quicksilver, are added, and the barrel is half
filled with water, wihere it is left revohing for a couple of hours. As ail battery sands
contain siore or less nails and chips of iron and steel, these are renuved by a magnet
while panling out. The clean-up barrel is discharged througlh a manhole into a
bucket placeti over a rified sluice. The bulk of the quicksilver and amalgan is re.
tained in the bucket and tie overtlow passes into lie sluice.

After all the sand, etc., has been renoved from the battery, the inside is wasled
ou, and any aimalgamn founsd adhering to the sides or linings Î! carefully scraped off
witlh a case-knife and placed with tie rest of tie amalgai for further cleaning. A ied
of dry tailings-sand is then spread over the bottom pf the mortar, and the <dies repltaced
e.aet/y as they were before. The tappets are then set, plates and screens put in, the
feeder replacetd, water turned on and tlie battery once more started.

-The operation of cleaning.upi tise batteries is performted usually once or twice a
ionth, anti in '.ome misills once a weck, ai which time tappets are re-set ani any neces.
sary repsairs made; also, any shoes that are too thin or broken are knockcd from Ile
boss and new ones substituted. As one new shoe in a battery of old ones causes
irregtlar w orking, it is best to replace ail the sites ai the sanie time, and if an. of
themt are not worn down thin enough to discard, they may be set aside and uset to
replace a iroken one ai somne future tinse. The sane thing holds gooi wiith the dlies,
for if tihey arc of uneven height they interfere with thle regularity ot "splash," asi the
higier dlie will be pounding iton, while the remainder have stiil a sufficient cushion of
quartz.

Tie analgan obtainei fron a clean.up is washed in snsall batches in the gold-
pan, tu free it fr-it ait sand, fine iron,or sulphurets, and then.stirred up with an excess
of mrcury in a wedgewood mortar, bringing aIl impurities to the surface ; this dross
is skimmsed off and collected for further cleaning. The superifluous quicksiver is
squeezed through a straining cloth or closely.woven drilling, or ihrough buckskin, and
tie resulting balls of amsalgams retortei. This squeezing is best donc b>y hand. After
first thnroughly uetting the cloth or skin, it is laid loosely over a cup or bowl, and a
convenient anbount of analgamn poured in the centre, enough to make, when sqteezed,
a ball of o to 30 ozs. The ends of the cloth are then gathered tightly together, and
commencing near the ends, il is twisted until the analgan is comîpressei to a hard
bail, tie strained quicksilver dropping into a pan of water beneath. It is not gootd
practice to s<pteeze lie balls too dry, as the last quicksiilver exprsessed is heavily satur.
ated with gold.

In large mills the, retorting is donc in pans placedl in an iron cylindrical retort
built into a furnace, whbere the dlame passes under and around il. But in the nmajorty
of cases in California they use the cup.shaped iron retorl. These are made mn different
sitc, nunbered frons t 10 7 ; No. t contaminng z50 ozs., and No. 7, 2,ooo as. They
are made of cast-iron, witlh flat or half.spherical lids, ishich are secured to tie relrit
by clanps and wediges or ihuib-scrcws, thle flanges being ground together. From a
vent-hole in the caver a curved condensing pipe, securely screwed in, extends several
feet. The retort is placetd in a ring standart, or suspenetid when retorting, and should
always have a snace of about 6 in. beneath it. In preparing to retort, the inside is
well rubbed with chalk and the ball- of amalgans broken up and dropped in loosely ;
not pîressed diown into a solid cake, as is soenitimes the practice, as that retards the
operation. The flanges of the retort and lit! are then luted together with a thin paste
of flour and water or sifted wo'od ashes and water (lie former is preferable), and
securely fastencti. The extended end of the condensing pipe is placed in a tessel with
water, and as this pipe must be kept cool, fresh water is kepst passing over il during
the entire operation. The retrt should nc.cr Ite filled Io its full capacay, to avoid
danger -f an e.xplosion througs teic analgam swelling and closing the vent. At first a
light ire shouId le started attie top, and the heat gradually increasetd until drops of
quicksilver issue fros the end of the condcnsing pipc. The retort shou.ld then lie kept
ai a rcdti heat tntil nu more quicksilter is seen tu issue from the pipe, when the ten-
perature .Jhoild be raisei to a brightI "cherry heat " for a short time. The retort
should be kept covered by the file during the whole operation. If during the retorting
the condensing pipe should suck water, il should be raised mssomentarily out of the
water to permit of the latter flowing out. A better arrangemsent, and onc that obsviates
this difliculty, is to attach firmly to the end of tie pipe, a rubler or canvass bag in the
water, whici will distend itself assoon as tie ercury commences tn flow, and collapse
Ahen tise distillation ceases. When tie operation is completed, which usually occupies
about tuo hours, if the amount be not very large, the quicksilvcr is rensved and the
retoit taken from the fire and allowed to cool: tise lid is removed and the retart
turnetd over a dry gold ian. If the gold adheres to tie rctort, a few taps with
hie iammer on the bottom or the heli of a lottg.hmanled chiscl will relcase it. Well.
clcancd and retortetd amalgam should show a good yellow color. If Iblack spots hie
seen il ix proof that the cleaning was not ihoroughly done, and a pale.whitish color
shows tiat il still contains quicksiiver. Care should ie observed, when removing the
litd of the rctort, to avoid inhaling an' fumes retaincd therein. Ail retorted amaigam
should be msehîei and run into a bar, before shipping, as it saves losses incurred b'y
atîrasion wihere tie distance is great te tiet shipping point. Tie nelting is pscrfornted
in a black-Ieaid cricitle, which, when new, nsust first be dried and anneaied by placing
the invertd cruciblcand lid in tihe furnacewith a slow ire, wshi:h is graduaily incycased
ùntilshe crucilie is red hot. When rcalv to conmencemselting. tihe crucible is placed
on a fmcithick in the furinace, after introd'ucing hie retorted bullion, in not too large
picces, with borac, and coveredi with the lid, adding, if necessary', more of tie bullion
as the imietal sulsiles. A fîer al is inelited dlown, tise sing is skimmed off carefully from
the top of tise nietal, which sh, utd show a Ibright surface. i is tihen teady for pouring.
Should lthe surface no appear bright, but show a scum on itop, some lumps of borax
muisi be atld, the crucibie again coveredl and heated, when tise scum will lie stagged
and skissmiel as before, wlien il is rcady to lie otrcd into a mould. Shotd the
second addition of borax fail to prioducc a biright strface, a very little nitre msay be
addei witih the boran. itefure using the sould it sihould 1c wanetd and smoked on

tie inside by holding over the flaieof a lampli) or over a ditis with burning rosin. The
metal in the pot should bie stirred before pouring ; the stirrer, an iron rod, msust be
heated biefore introducing it. The bar, when solid, is turneci out of the msould, and
any adheritng slag is hammeretd off; it can then ble dipped into water to thoroughty
cool it, dried, and weigiedi. Two smsiail chips should then lie taken-one from ais
upîper corner, the other front the diagonally opposite lower cornier-to l'e assayed.

ASSAVING AND) SAMP'tING.

Although at present must California nills have their own assayers to test lie ore
and thle tailhngs, tie timie was not so very remote when it was not considered requtisite
to do any assaying. The expert millmsan could tell (?) bl hurn.spoon test how mouchl
his tre would mnill to tie ton i ant if a ottrn.spoon test of the taitings showed nn aimai.
gai, ie confitiently asserted that ait was being saved. It was lecitieily a case where
" ignorance was tbliss." No gold millitig cans lie carried an undierstatinisgly withott
light being thrown on the di ferent results achieved, and whIich can only bse givetn by
careful satmpling and assaying. It is not sufficient tu know that a certain toss bas been
sustained. It sbould ie accompanied by a knowledge in what particular part tIf the
operation the loss has Ieen incurred, te enale the aperator tu remedy tihe evil ; hence
tise necessity of constant saimlting and assaying. En sote cases the loss will lie found
entirely in the coarse satndis, indicating that tie screens are not tine enough ; again,
the loss nay be entirely through sliming of the (re, or the missmig percentages of gold
will be foutnid mostly in the sulphurets. The assay test alone, etY correctsamp/in,
furnishes the knowledge.

Sanpling.-Saniples should be taken regularly of tihe ore as il cornes to the milt,
as well as of the tailings as they pass off, for without the knowledge dervet fron these
two operations there is no0 means of controlling the work.

Ore, as it arrives at the milt, is saimpled by taking a stated aimount (shovelful)
fron each ore.car or waggon, and throwing the samsples together in a pile on a clean.
swept floor or into a smait bin. The pile shouti be shovelled over, after breaking the
pieces tu the size of macadan ; or if thie pile be too large, cut through it ai right anglet,
throwing the rock front the trench thus male in a pile by itself. This should lie
crushed or broken tu a nearly uniforni size, mixed by shovelling, and made into a low
truncated cone, which is divided inte four eulial parts by msaking a cross on the surface
and throwing out two diagonal quarters, which are again reduced in sire, made into a
second similar cone, and treated as before. This quartering and crushing is continuedi
until a half.pound sansple is obtained for lire assay. Great care must tbe observei
when reoving tshe different quarters to sec that all the fine dust isswept up and added
to th. pile eaci time, as otherwise very defective results wdll be obtaincd. The rest of
the ore is returneid t the main ore.bin. Samples taken in this way from the aprons
of the self'feeders are likely te give a more correct average, having been crushed, and
the coasse and fine duly mixed. Samples should be taken ai regular iniervals fror
the pulp witA the twater that has passed over all the plates, and also front the concer
trators.

Taiiings samptes shoulde taken ai stated intervals by passing a vessel across lhe
entire width of the discharge, where they leave the mill, without permitting any lo.
flow over, and gathering ai each interval an even amount. This is allowed te settle
in a bucket and the clear water then poured off carefully or drawn off with a siphon,
The residue is dried and thoroughly mixed, and several packages of 5,000 to io,oco
grains each weighed out. n same mils tailings sampies are obtained automatically,
using their current as the motive power for the sapler, which works by intermittently
derlectin a upout through the tailings where they fally drop from the siuices, obtain.
ing mise sanmpie acrots tise entire section ef tihe carrent.

To ascertain the aount of slimes in the tailings sampie, put o of the packages
i a backet, adt water, antd stir it. After settling two or three minute , pour off the
m.iy water into a separate vessel ; repeat this operation until the water comes off
clear; add a little powdtere alum in tise vessei conaining tise mudy water, ani wsen
tise msud has all settiedi, dlraw off tise top water carefuiliy andi evaporate tise remainder.
Dry tise weashedi santis of tise samsple, antd pass thsroughs different sîzedi scrcens, weigh-.
ing the .ifferent amount, as they have assed, ant assay' each se; this will thow
where tie greatest loss is sustained.

Te ascertain where the lots in sulphurets occurs, it is sufficient to pass one et te
coaoo grain samples through a 6o.mesh sire screent weigh tiat which passes

througis and that whics remains on the screen.and pan eut each lot carefully be itself,
frot ane pan bte anothser, as long as sulphrets can 'e recovered; then weigh ach
batch of suiphurets sep."rately.

The use of to,ooo grains is recommendedh, as every too grains is t lier cent., and
each grain is - of 1 per cent.; it is also a convenient size for obtaining accurate re-
sults. ly using pulp samples instead of tailings, she anount of sniphurets in the ire
may be ascertaned.

If the sulphurets asay $75 per ton, and the quantity per ton is 1:7 pier cent., fite
value of thz. sulphurets in one ton of ore is found b' multiplying $75 by 0.017, which
would be $t.27 per ton. If the loss of sulphurets in the tailings is st grains out of site
o,ooo grains sample, and the value of the sulphurets is $75 per ton, thmen iiuihiply

$75 by o.oos1, aptithe value of sulphurets ir. the tatings is fount tu be $0.0825 1S!4
cents) tier ton of taiings.

M3ILL ASsAcS.

.. naleanation (Free-Go/d) Assay. -Take two pounds (being exactly one thou.
sandth part of a ton) of are, crush in an iron misortar, and pass through a No. 6o sie% ;
remove the gold and other metallic substances left on the sieve, and place in a smali
porcelain dish containing a little dilute nitric acid, lo remove any adhering crusts of
oxide of iron, etc., which might prevent amalgamation ; these residues arc theni care-
fully washed and thrown into the sifiti ore, which is then placed] in a wecigewood.
ware mortar and mixetd with enough warm water to make a stilf paste To an ounce
Troy (480 grain%) of new, clean mercury, free from .o/d, add a piece of clean sothum
about the size ,f a pea. The mercury thus highly charged with soditim is then thrown
into the mortar containing the sample, and tie mass ground constantly> for an inur,
when amaigamation should be quite complete. The mass is then transferred tua gobl.
pan ani carefu//y washed ove: anothen pan or tub, in which the tailings arc catiglit,
and re.washed to saie anything that may have escape. The mercury is collecteI and
transferred te a smaltiis; if i le much fioured and refuse to run into globules. stir
it with a smalt piece of sodium held in the end et a glass tube, which will cause il to
run togethen. Tie meneury is then washed careful in clear water and dried with
slotting paper It is then :e.weighed, and if tise or exceeds 5 pet cens .tse anay
must be rejected and a new 0ne made. The mercury is next transferred to a stall
anncaling-cup or crucible, which has been carefully blîack•leaded inside, covered uith
a porcelain or clay cover, and volatilized with a gentle heat. Whcn ait the mercury
hat been volatilized, abnut So grains of assay letad are itrown into the ctucible and
melted, giving il a rotary motion while in a moilten state. It is then removed, cetîlledi,
and the " button" *cighed. It may lie assur.ed without sensible error that the mer-
cury lost in the operation carried the same proportion of gold as is containcdi in ime
nercury recov'ced hence the gold contents of the ore will be found biy multiplying
the we:ght of the " button " ohtained by theweight ofthe original quantityof mercumy
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