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(Continued.)
This contraction of the plates is inade ta this day in mas: of the rmills, when con-

necting with the sliice.ilates. The liquid pulp, starting with a width equal to that of
tIhe mnortar.discharge, is made ta pass over sluice.plates from t ta 2% ft. in width ;
lence the comparatively smtall percentage of amalgam obiained tram thent. The on'ly
condition under which narrower plates are permissible, is where, previous ta receiving
tle pulp, a certain amount of the solid matter has been diverted. Where aIl the pulp

ram the plates ta concentrators, the latter become an important factor in regulat-
img fthe amount of water turned inoto the battery. The feed.water required for concen-
trators of the vanner types is from ont to two gallons pet minute.

In dressing the apron-plates prior ta starting the stamps, they are first washed
lown with the hose, ta rettre ailt particles of coarse sand which might otherwise

scratch the plate during the subsequent dressing, then rubbed with a brust, using, if
necesary, sume tine tailings.sand ta reiove all spots or stains. During this part o tthê
op.ration, the brush is moiistened with different chemicals, according ta the preference
of te millman; sone use weak cyanide of potassium ; others use strong brine, witha
small addition of sulphuric acid ; albo, sal amnmoniac, or soda, or lye, besides other
coiabinations. In many cases these prescriptions are carefully guardedt by their pas.
seset>rs tr.ed secrets, and arc considlered the basis of ail the success the owner has
achieved in his lasines. Anything that wili give the plate a clean sur face, free from
oudation stains, and retain for the quicksilver its bright condition, is tseful in this
respect. The main point ta achieve success is ta always keep the amalgan on the
plate brigit, and of the right consistency, and this art can only ie perfectiy acquired
by actuail practice around the battery and plates. Alter the plate ias been thoroughly
cleaned, qluicksilver ii thinty sprinklid over the entire sur ace, through a cloth, and
spread evenly by means or a brush or piece of blanket, and finally the surface gone
over with a sort trom or brush. fron side ta side; this leaves the amalgant remaining
on thle plate with fine ridges parallel ta the screen.

Amng the pl.te devices used in California mills, which may take the place of the
apron.lates. or may follow theni, is a late invention known as the God Aing 4mai.
çae.r/or. It consists ofan iron cylinder, or drum, 6 fi. long and 12X in. in diameter,
dçivided lengthwise into two equal parts, hinged together, and capable of being locked.
Fitting tight inside of the cylinder are two corresponding semi.cylindrical silver plates,
ci with t wa longitudinal tits set radially, at one-third distance apart and about 3 in.
deep. The uiper end of the cylinder is furnished, around the circumference, with
to:>th.;learing. anta which fits a spur wheel with a four ta one transmission, driven by
a t: in. pulley. In the centre of this end is a 3 in. feed opening, through which the
lip is dropped into the revolving cylinder. A trunnion at the lower end tests in a
slaI<e bearing, that permits of fixing the grade ta ie given the cylinder by means of set
screws. The machine inakes forty revolutions pier minute, the pulp requiring about
3" minutes ta pass through the machine belote being discharged. It as run by less
thait V hr.p., and is easily set up. Tire pîulp, whien dropped in tire closedi cylinder, is
cagat by' onc ai tire ribs and raiseS ta tire hrighest point, whien it draps, ta bre again
taken up by the ncxtii, advancing at tre same tine a short distance ahead. The
discharge is through the centre at tie lower end ai tie cylinuder. From t5 ta 2010on

Slie pased through d in a day; or, for a larger.sied machine, from 25 ta 40 tons.
Wheire concentrators are usedl in tire mill, tire sluice.plates thrat follow tire aprons

are usually not over S f. n length and tram 16 ta ao in. wide, with less grade than
the apîron. Tis latter point is reversed in saome ils, andI tire sluice.plates are com.
iuratively steep.

lleiween tire oprons and tire sluice.boxes a drap box is placedi, into whiichr tire
papi from the apons discharges; there is ane to each apron, or one for two adjoining
ane<. Th.ese boxes are r ft. wide and about ta n. deep, with flat or partly sloping
bottoms ; threse latter, generally whre tint box is usea for twa apîrons, tire bottoms
stping trom each end acras trhewidrir of tIe apran, toward a central part wrere tie
mto:îm is evei, and tram whrence it passes by overfow to tie sluice.plates. Threse

sluice.pîlates are in short iengths,. andi are either laid overlapping or screwedl down ta
formt a contmuotus sireet, and are prrepared and treated in rte same manner as tire
ateron. Of late years a useful addition is neing made ta the plates i the for of a
shting.plate, ai the same width as the aprans, and immediately below them. It is
eaiter suspended or on a movaie trame, and is given an end or side.shaking morion
and light grade ; for an enn sake, the morion is imparted hya cau with M in. strake,
an.1 aoo strokes pet mîintîe. Tire correct strokces for threse plates mous he dieterminedi
ai eac~h milliby experimtent. Tireir efficiency was demonstratedi in ane miii, whiere tire
imip passed over to consecutive apronplares, and tren ta the shaking plaie, whiic

accumuttrlated a greater amount ai amalga thian the second aprn.
.4.af a,,, Traps.-To reta i an>' quicksilver or small particles of amalgam ihat

esiape inadvettently while resainag or cleaning the plaes, traps are generalt placedi
bl, the sluce.plates, and are matde ai variouts patterns. Tht general idea as fr the
1lim¡ ta ronp ta the bottam ai a deep vsasel and aw out ator t near the upper eTge; in
so:ne cases, passing over a seesof incline srcihves aicopper platesduring thedeseent.
A niple and very eicien cantrivance for an amagat tr is to suspend a tarow

aocb une en and, attachr tht ppositeenu toaa raol cannect byra pin toan ecceunric,tthr.a;•i. whici receeiue< a genrie sbaking m aoton in the direction of its long aide.
The taitmg arc introdacedt into a stationary' box immediately above, ta whence,
citiern with reshr ater, theo ppasses over the top n a partition i an even shet to
thne specndted box blwn. ire proper motion for ihis lowter intîx mux t ie foind by'
ni- :0menting, for wiuic h ptrpose the etind of o the i aupplies with a stries of holes,
t sihrtin or lenen the strke. The motion shold ire just suilcient ta kep ithe
pulp ot<pendetd like qiuicksand, without spiasing or caking on the bottoma.4"lma/gazan.-Quicksiver is charged by hand into the mortars tr tht
thr,ît, aStatedt intervais, with a smali wooden spoon. AuTomatic quicksilver foth
base been inventecd tirai are wvorked traon the caum.shaft in sncb a manner thrai, atstalintervas a ite cp tion a ratchet wheel, in revolvin, dipa thiekalver ro a
r r as(% sond ros itbthrough atube iota thetr. Tis însures dabsolte du nty;

tf sme esn ffitiey do not lnd mach applicaion ia Califoniba. Retort or new
Uicksiler sihould he used forg'ng as wel as for dressin the plates. It is a goodplan t leep the quickslver used or the porpoa ri ith a weak solution of

cyntînle ai potassium.
Qa nity of Quikri/arr.-To form sim e idea or the amount of m«ecuy necessary

to iniroducedf when handing a ose, thie value o which isot knin, a horn.spoon
teit of a weighte d quantity is made, anTdthe quantiry ni gold decided. Gold alloyed
P an appesiable amount of slver requires a lager addionof qicksilver than does
a Prer godi. One ounce of gold o! averge neness can be amalgamasted with K os.

f îicksilver, buit for a sety margin, an allowance nuat be made, so that a oas. wil
anttr bett; antid witi exremely yi(ro divided gold, a or 3 oas. I the stampi
have a dut a t ns ia ttutei a on t oie t aiu Ile requusatam l i the gali
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contained it. one ton of ore shouldi be divided ito five parts and introdruced at half-
hour intervals. If the.ore be of low grade, the necessary portion may be added every
hour ; as the value increases, the stated intervals for charging should be reduced. The
larger proportion of Califarnia gold ores receive mercury every hal hour.

The skilled millman judges tram the condition of his plates as ta whether he is
charging correctly. le places his finger on the apron-plate, and if the accumulated
amtalgan gives ta a gentle resistance, and has n putty.like feeling, the condition is
about right ; when hard ta move. he nust increase the charge ; or if thin, reduce it.
The harder the amalgamt, the more it assumes a dead.white côlor. The natter of
correct charging of the mercury requires a constant watching, as an this depends the
success of battery amalgamation; hence the ore should be frequently tested with the
horn.spoon.

Aïùalgam retained on the inside battery.plates weighs heavier, for the bulk, than
the apron amnalgam. There is a diversity ot opinion amoang milimen as ta how often
the amnalgam accumulated on the aprons and suices should be removed. Thus it is
foundl in the California milling practices that aprons are scraped as often as twice a day
in some milis, while in athers it is allowed to accumulate fronm ane clean.up day ta the
next, which sometimes means once a month. Personal experliments by the writer,
canducted in various milis, invariably showed a yield af ore amalgam front the more
freqjuent remtovai ofthe accumulations, but as the clean.up of the apron would require
the cessation of crushing, such frequent stoppages would miaterially lessen the output.
To avuid this, as thie upper 8 in. of the apron-plate retains about 75 per cent. of aà
the ainalga n nit, this much of the apron.plate may be made separate fron the rest,
and heid-in place by wooden buttons on the side, so that it can be renoved at any time
while the battery is at work, and an extra plate, provided ftr the purpose, slipped in
its place. Once or twice in the twenty.fo.tr hours it is advisable ta bang up the
stamps, one battery ai a time, and dress.over the surtface of the apron-plate, sprinkling,
if .necessary, a little fresh mercury, atnd brushing it into the adherin- amalgan, aiter
which the amalgam should be evenly spread out again. Titis takes but very few
minutes. Frequently, when dressing a plate, a very fine coating of a brwmnsh or
grayish calor can ie seen adhering ta the surface, which, on the application of the
brush, is easily detached and thoughtlessly washed off. If this b e xamined under the
glass, it will be found ta contain considerable gold, hence should be g1thered carefully
in the gold.pan.

To remove the amalgam from the plates, the stamps are hung up, the battery.
water shut off, and the front of the screen and plates hoscl off to renove any sand
which would scratch the plate. The surface of the plate is softened by the addition of
quicksilver until the amalgîm moves readity. Then, commenicing at the bottom and
._ eking upward, with a piece of rubber, or rubber belting, 4 in. long, with square

gliïs, the amalgam is pushedl aicad ta the upper end of the apron, gathered in a heap,
and transferred ta a pan or bowl by neans of a scoop. The amalgam is taken ta the
clean.up room for furthcr cleansing.

Where the amalgani has been retained oan the plate for any length of time, as
during an entire run, it requires a chisel or cas..knife ta rem ive it thborou.;hly, care
being taken not ta scratch the plate. In scraping a plate it is not advis:,!e to remove
(" skin ") ait the amalgam.: enough should be left to farm a thin coating, when ready
ta commence crushing again.

Ali mills experience more or less loss of quicksilver, partly thiough careless hand-
ling in dressing the plates, but also from the - flouring " of the mercury (breaking up
inta minute globules; after charging in the battery. Tnis ioss is extremely v.ri.ibe in
the different mills, depending on the nature of the ore. high discharge, and low tem-
perature of the battery.water. Ores carrying much talc. black oxide of manganese,
galena, or arsenical pyrites, cause a good deal of flouring of the meccury. A further
cause of loss is thrôugh incomplete retorting, a certain amaunt of nercury bcing re-
tained in the butlion, which is volatilized in the subsequent melting. One half ounce
ta the ton of ore may be taken as near the average loss for California mills, although
in a few cases these figures are doubled.

As the amalgati retained in the battery is less liable ta loss than that portion ad-
hering ta the outside plates, the aim of the millman is ta retain thé largést proportion
inside the scrcens. The coarsenessor the gold has a good deal tu do in this direction,
as well as the splash and height of discharge. In some mills, as high as So per cent.
of the total yield of amalgam wilil ie found in the battery; it is always greatest, with
the samie grade of gold, where the most copper.platesurface is tound inside the battery.
The average proportion of amnalgam retaned in this country may be stated as two-
thirds in the battery as against one.third on the (outside) plates, depending, of course,
où the character of the g.old in each district.

As the proper condition of the mercury is a matter of importance to the millman,
it is well to become familiar with its different phases. l'are nercury is lbright, quick,
andt does not change its appearance on exposure ta the air at ordinary temperature,
but evaporates slightly. As the temperature decreases it becomes stiffer, and at low
temperature assumes a more leaden appearance: in raising the temperature it becomes
more liquid. At 6d' Fabr..it emits vapor sufficient ta discolor a bright piece of gold
when suspended over it in a ciosed vessel. lare mercury, if.droppe<l into a porcelain
dish or on a table, will form into spierical globules, whereas the impure metal lweaks
into ear.shaped draps, and if ver a impure, the particles drag'a tait when moved. If
contamning lead, a skin of metal will remain on tie fingernails *iben passing the hand
througb the surface. The introduction of grease or unctuous'subsances, like clay and
talc, incline the metal ta separate into extremely fine globules--aouring. Quaiclsilver
ii attacked by hcated concentrated stdphuric acid, but is not affected by it whest
diluied. Muriatic acid likewise dots not affect it. Nitric acid attacki il and forns
nitrate of mtecury, a white compound. Quicksilver that has been uséd in gold.milling
dissolves and retains a certain amount of gold, which remains with ir even after re-
torting. If quicksilver of this description ie left for months undituirbed in a cold
place and then carefully poured or saphined oi, a network of fine; needle.shaped
crystals of amtlgutm will be fo.und in the bottoin of the vessel, derived from this gold
helid in solution.

Saimm AM.*ata.-As «xdium amalgam is frequently added ta the quicksilver by
millcien, the following method of preparing it~is given,: Dissolve small, dry chips of
clean sodium. fresoly cut from a stock, in pure, dry mercury, gently heated in a fOask
or porcelain dish; add it piece by piece until the imass bas attaned the consistency of
soft putty, which should always be kept dry a'nd weil bttled, as it léteriorates rapidly
in the air. This preparation is added ta the mercury when lressing the plates; and to
know when the proper amount has been added, di a bihtenecd nail into the quick-
siver, which will adhere slightly ta the edges of the naai if the amount ie correct ;
whereas, if it becomes entirely coated, too mach bas been stied, and more quicksilver
mus ie added ; on the other hand, if there ie no sigus of adbesio, mire sodium
amalgam must ie added.

N rly ail commercial mercury needs cieaning. The handiest way is to digest
with dilate nitric acid for twenty.four hourg, taking one part of acid ta tihree of water.
l einrting fout quicksilver ta purify il, th retor shoAlt ony lie half filed and tie
quicksilver covered dith a layer of qucklime or charcoal pawder. Tht heating sbould
ten be doue mer gradually, the mort not beitg brought to a full tred heat.

C"¢ning Up-Wfen rea.ly tc, clan up a mortar, the feed of ore is shut of; and
the speed of the stamps reduced until as much of the sand, etc., as possible bas bema


