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Notes on Gold Milling.

By E. B. Preston, M.E., California State Mining Bureau.

( Continued. )

This contraction of the plates is made to this day in most of the mills, when con-
aecting with the sluice-plates.  The liquid pulp, starting with a width equal to that of
the mortar-discharge, is made to pass over sluice-plates from 1 to 2% ft. in width;
heace the comparatively small pescentage of amalgam obained from thent, The only
condition under which natrower plates are permissible, is where, previous to receiving
the pulp, a certain amount of the solid matter has been diverted.  \Where all the pulp
roes from the plates to concentrators, the latter become an important factor in regulat-
ing the amount of water turned into the battery.  The feed-water required for concen-
t:ators of the vanner types is from one to two gatlons per minute.

In dressing the apron-plates prior to starting the stamps, they are first washed
down with the hose, to remove all particles of coarse sand which might otherwise
scratch the plate during the subsequent dressing, then rubbed with a brush, using, if

necessary, some tine tailings-sand to renmove all spots or stains. During this part of thé~

aperation, the brush is moistened with different chemicals, according ta the preference
o} the millman ; some use weak cyanide of potassium ; others use strong brine, witha
small_addition of sulphuric acid ; also, sal ammoniac, or soda, or lye, besides other
combinations,  In many cases these prescriptions are carefully guarded by their pos.
sessurs as trade secrets, and are considered the basis of all the success the owner has
achieved in his business. _Anyihing that will give the plate a clean suiface, free from
ouidation stains, and retain for the quicksilver its bright condition, is useful in this
wspect.  The main point to achieve success is to always keep the amalgam on the
plate bright, and of the right consistency, and this art can only be perfectly acquired
by actual practice around the battery and plates.  After the plate has been thoroughly
cleaned, quicksilver i thinly sprinkled over the entire sur}:\cc. through a cloth, and
spread_evenly by means of a brush or piece of blanket, and finally the surface gone
over with a soft broom or brush, from side to side ; this leaves the amalgam remaining
on the plate with fine ridges parallel to the screen.

Among the plate devices used in California mills, which miay take the place of the
apron-plates, or may follow them, is a late invention known as the Gold Kiny Amal.
gamator, It consists of an icon cylinder, or drum, 6 ft. long and 12%4 in. in diameter,
divided lengthwise into two equal pasts, hinged together, and capabie of being locked,
Futting tight inside of the cylinder are two corresponding semi-cylindrical silver plates,
cach with two longitudinal ribs set radially, at one-third distance apart and about 3 in.
deep.  The upper end of the cylinder is furnished, around the circumference, with
tooth-gearing, into which fits a spur wheel with a four to one transmission, driven by
a1zin. pulley. In the centre of this end is a 3 in. feed opening, through which the
pulp is dropped into the revolving cylinder. A trunnion at the lower end rests in a
stide bearing, that permits of fixing the grade to be given the cylinder by means of set
scews.  The machine makes forty revolutions per minute, the pulp requiring about
3} minutes 10 pass through the machine before being discharged. It is run by less
thah Y{ h.p.. and is easily set up. The pulp, when dropped in the closed cylinder, ic
cazght by one of the rits and rajsed to the highest point, when it drops, to be again
taken up by the next sily, advancing at the same time a shoct distance ahead. The
discharge is through the centre at the lower end of the cylinder.  From 135 to 20 tons
can be passed through in a day 5 or, for a larger-sized machine, from 23 to 40 tons.

Where concentrators are used in the mill, the sluice-plates that foilow the aprons
are usually not over 8 fi. in length and from 16 to 20 in. wide, with less grade than
the apron.  This latter point is reversed in some mills, and the sluice-plates are com-
paratvely steep.

Between theaprons and the sluice-boxes a deop box is placed, into which the
palp from the aprons discharges ; there is one 10 each apron, or anc for two adjoining
oacc.  These hoxes are 1 fi. wide and-about 10 in. deep, with flit or partly sloping
bottoms ; these latter, generally where one box is usen for two aprons, the bottoms
sloping from cach end acros< the width of the apron, toward a central part where the
hattom is level, and from whence it passes by overflow to the sluice-plates.  These
sluce-plates are in short lengths, and are cither laid ovestapping or screwed down to
form a continuous sheet, and are prepared and treated in the same manner as the
aprons,  Of late years a useful addition is oeing made to the plates in the form of a
shaking-plate, of the same width as the aprons, and immediately below them. Itis
cither suspended or on a movable frame, and is given an end or side-shaking motion
and light grade ; for an end shake, the mation is imparted by a cam with 34 in. stroke,
and 200 strokes per minute.  The carrect strokes for these plates must be determined
at cach mill by expesiment.  Their efficiency was demonstrated in one mill, where the
pulp passed over two consecutive apron-plates, and then to the shaking plate, which
accumulated a greater amount of amalgam than the second apeon.

Amalcam Traps.—To retain any quicksilver or small particles of amalgam that
oxeape inadvertently while dressing or cleaning the plates, traps are generally placed
belaw the sluice-plates, and are made of various patterns.  The general idea is for the
Palis to drop to the bottom of a deep vessel and flow ont at oc near the npper edge ; in
sume cases, passing over a seriesof incliner shelvesof copper plates during the descent.
A simple and very efficient contrivance for an amalgam trap is 10 suspend 2 narrow
b by one end ang autach 1he oppositeend 10 a tod mnncctr:gbya pin toan eccentric,

theazh which it receive<a gentle shaking motion in the ditection of its long side. -

The 1ailings ate introduced into a stationaty box immediately above, from whence,
dilzied with fresh water, the qg':g passes over the top of a partition in an even sheet 10
the ssspended hox helow, proper motion for this lower box must be found by
expzimienting, for which purpose the end of the rodd is supplied with a series of holes,
1o horten or lengthen the siroke.  The moation should be just sufficient to kéep the
paly suspended like quicksand, without splashing or caking on the bottom.

thaat, at stated intervals, with a small wooden spoon.  Automatic quicksilver fees
e been invented that are woeked from the cam-shaft in sach a manner that, at

stated intervals a little cup on a ratchet wheel, in revolving, dips quicksilver from a.

rescevoirand drops it through a tube into the mortar. ansures absolate ity;
bt for somie reasan tircg do not find much application in California. Retorted of new
qaicksilver should be used for chugag as well as for dressing the plates. It is a good
Plan 10 keep the quicksilver used these purposes comz with & weak solution of
craale of ptassivm. '
Quantity of Quicksitver.—To form some idea of the amount of
to L introduced when handling an oce, the value of which is not knwn, a hoea-spoon
led aof a weighted quantity is made, and the quantity of gold decided. _ Gold alloyed
withan appreciable amount of silver requires a larger addition of geicksilver than does
A jrrer pold,  One oance of gold of average can be amalgamated with 1 oz
of jaicksilver, bat for 2 safety margin, an allowance must be made, so that 2 oes. will
anwer better; and with extremely finely divided gold, 23 or 3oes, I the stamps
vea duty of two tuns each, the amaunt of mercwry requisite to amalgamate the gold

Amalgamating.—Quicksilver ic charged by hand into the mortars lhtmzh the’

contained in one ton of ore should be divided into five parts and introduced at haif-
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 California gold ores receive mercury every half hour.

The skilled millman judges from the condition of his plates as to whether he is
charging correctly. He places his finger on the aproa-plate, and if the accumwtated
amalgam gives to a gentle resistance, and has a putty-like feeling, the condition is
about right 3 when hard to move, he must increase the charge ; or if thin, reduce it.
The harder the amalgam, the more it assumes a dead.white colur.  The matter of
correct charging of the imercury requires a constant watching, as on this depends the
;u_cccss of Lattery amalgamation ; hence the ore should be frequently tested with the

orn-spoon.

A‘t)n'onlgam retained on the inside battery-plates weighs heavier, for the bulk, than
the apron amalgam. There is a diversity of opinion among millmen as to how often
the amalgam accumulated on the aprons and sluices should be removed.  Thus it is
found in the California milling practices that aprons are scraped asoften as twice a day
in some mills, while in others it is allowed to accumulate from one clean-up day to the
next, which sometimes means once a month. Personal experiments by the writer,
conducted in various mills, invariably showed a yield of more amalgam from the more
frequent removal of the accumulations, but as the clean-up of the apron would require
the cessation of crushing, such frequent stoppages would materially lessen the output.
Ta avuid this, as the upper 18 in. of the apron-plate retains about 73 per cent. of all
the amalgam on it, this much of the apron-plate may be made separate from the rest,
and held-in place by wooden buttons on the side, so that it can be removed at any time
while the battery is at work, and an extra_plate, provided for the purpose, slipped in
its place.  Once or twice in the twenty-four hours it is advisable 10 hang up the
stamps, one battery at a time, and dress-over the surface of the apron-plate, sprinkling,
if .necessary, a little fresh mercury, and brushing it into the adhering amalgam, after
which the amalgam should be evenly spread out again. This takes but very few
minutes. Frequently, when dressing a plate, a very fine coating of a browaish or
grayish color can be seen adhering to the surface, which, on the application of the
beush, is easily detached and thoughtlessly washed off. If this bs examined under the
glass, it will be found to contain considerable gold, hence should be gathered 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 hosed off to remove any sand
which would scratch the plate.  The surface of the plate is softened Ly the addition of
quicksilver until the amalgam moves seadily.  Then, commencing at the bottom and
wesking upward, with a piece of rubbsr, or rubber belting, 4 in. lonz, with square
edges, the amalgam is pushed ahizad to the upper end of the apron, gathered in a heap,
and transferred to a pan or bawl by means of a scoop. The amalgam is taken to the
clean-up room for further cleansing.

Where the amalgam has been retained on the plate for any length of time, as
during an entire run, it requires a chisel or cu:-knil‘:: to rem ve it thoron zhly, care
being taken not to scratch the plate.  In scraping a plate it is not advisable to remove
(* skin ) all the amalgam : enough should be left to form a thin coating, when ready
to commeace crushing again,

All mills experience more or less loss of quicksilver, panily through careless hand-
ling in dressing the plates, but also from the ** flouring "’ of the mercury (breaking up
into minute globules} after charging in the battery.  This loss is extzemely variabie in
the different mills, depending on the nature of the ore, hizh discharge, and low tem-
perature of the battery-water. Ores carrying much tale, black oxide of manganese,
galena, or arsenical pyrites, cause a good deal of flouring of the mercury. A fusther
cause of loss is theough incomplete retngting, a certain amount of mercury being re-
tained in the bullion, which is volatilized in the subscquent melting.  One half ounce
to 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 amalgam retained in the battery is less liable to loss than that portion ad-
hering to the outside plates, the aim of the millman is to retain thé largést propostion
inside the screens.  The coarseness of the gold has a good deal to do in this direction,
as well as the srlash and height of discharge. In somc mills, as high as 8o per cent.
of the total yield of amalgam will be found in the hattery ; it is always greatest, with
the same grade of gold, whete the most copper-plate surface is found inside the battery.
The average proportion of amalgam retained in this country may be stated as two-
thirds in the battery as against one-third on the (outside) plates, depending, of course,
on the character of the gold in each district.

As the proper coadition of the mercury is 2 matter of importance to the millman,
it is well to become familiar with its different phases.  Pure mercury is bright, quick,
and does not change its appearance on expasure 10 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 60° Fahr..it emits vapor sufficient to discolor a bright piece of gold
when suspeaded over it in 2 closed vessel.  Pare mercury, if.dropped into a porcelain
dish or on a table, will form into spherical globules, wheteas the impure metal Ireaks
into pear-shaped drops, and if very impure, the particles drag a tail when moved. If
containing lead, a skin of metal will remain on the fingeraails when passing the hand
through the sucface. The introduction of grease or unctuous’substances, like clay and
talc, incline the metal to separate into extremely fine globules—flouting.  Quicksilver
is attacked by heated concentrated sulphuric acid, but is not affected Ly it when
diluted. Muriatic acid likewise does not affect it.  Nitric acid attacks it and forms
nitrate of marcury, a white campound.  Quicksitver that has been used in gold-milling
dissalves and retains a certain amount of gold, which .remains with it even after re-
torting, If quicksilver of this description be left for months undisturhed in a cold
place and then carefully poured or siphaned off, a network of “finc, needle-shaped
crystals of amalgam will be found in the bottom of the vescel, derived from this gold
held in solution. .

Sodium Amalpam.—As «dium amalgam is frequently added to the quicksilver by
millmien, the following method of ating it is given : Dissolve small, dry chips of
clean sodium, freshly cat from a stick, in pute, dry mercury, gently heated in a flask
of porcelain dish; add it picce by piece uatil the mass has attained the consistency of .
soft putty, which shauld always be kept dry and well bottled, as it déteriorates rapidly
inthe air. This preparation is added to the mercury when dressing the plates; and to
kaow when the proper amount has been added, dip a bﬁfbtcncd nail into the quick-
silver, which will adhere slightly to the edges of the nail if the amount be correct 5
whereas, if it becomes entitely coated, too much has been used, and more quicksilver

must be added ; on the other hand, if there he no signs of adhesion, mute sodinm

m mast be added. . . .

sarly all commercial mercury nseds cleaning. The handiest way is to digest

with dilste nitric acid for tweaty-fous hours, taking oae of acid ta three of water.

In retorting foul quicksilver to parify it, the retont shoald only Le half filled and the

uicksilver covered with a layer of quicklime or charcaal powder. The heating should
:Len be done very gradually, the retort not being brought to a foll red heat.

Cleaning Up.—Waen texdy 10 clean up a mostar, the feed of ore is shut off, and

the spred of the stamps redaced until as mach of the sand, etc., as possible has beem



