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'' ~ ft+T1 T~4aiwerT best treated in the crucible which perneita the working large
- amples.

With regard ta fluxes, litharge (the yellow oxide of lead),
ASSATINO carbonate of soda, and borax are the most important. (2harcoal

TH SSYNGO ÀL ND SILVEIL ORFS. and argol as rsducing agents, and niter as an oxidizing agent,
TREÀSSYIN 0FGOL are used in connection with thern. Sait is used as a cover or

A ton of rocks containing one thirty thousaudth its weight of wash in the crucible. Lead or its oxide, which is a powerfuî
gold, or one filteen hundredth its weight of silver, can ini many flux, pisys a very important part in the gold and silver cupel»
instances he worked J)rofitat)ly ; this is soinething like one fiftieth ilation aqsay. In the crucible assay, the oxide (litharge) is alwaYs
of a grain of gold or four grains of silver per pound of rock or ore. used. The ore or the reducing agents mixed with the fluxes
A quautîty so simaîl, even if in the inetaliic or free state when react upon it in sucli a manner that a portion of it is reduced to
diffused through the rock ia difficuit to deteet with any dpgree metallic iead, which, as the contents of the crucible becomes
of certainty by any physical examinatin or bloiNpipe test. liquefied by heat fails by reason of its greater gravity to the
Chemicai analysis by the wet way is in thisconnection too slow bottomn of the vessel, washing down aud alloying with the
sud expensive, and without the greatest cars and moat expert lil2 erated particles of precions metal, s0 that when the crucible
manipulation the quantitive results in the case of poor ores are has been cooled aud broken a button of lead is fouud at the

apt to be ncertain. The fire assay is by far the most expedi. bottom, aud this button, if the asaay bas been properly con.
tions, certain and inexpensive method of testiug sucIl ores, as ducted, coutainq ail the precious metals.

weli as of quautitatively defermining their value. lu the scorification the metaliic lead exposed to a current Of
The apparatus and materials nt quisite in assayiug are as highly heated air is partially converted into litharge, whicb,

follows :acting as a flux, liquefles the ore, the liberated gold or silver
A balance for weighing ores and fluxes, sensitive ta a grain, alloying theniselvea with the uuchanged portion of lead at the

with a weight of three ounces on each pan, with box of weighta. bottom of the scorifier.
A fluer balance, sensitive ta one tenth milligramme, with a lu the crucibie assay the foilowing proportions of flux will be

weight of one gramme on each pan, with box of weights. found ta wonk well with moat quartzase ores :
A amaîl crucible or naeltiug furnace, with hood to carry off the Ores ............................... 1 A. T.

fumes produced in raasting are. Litharge............................ 2 if
A cupel or muffle furnace. Bicarbonate of soda................... 1 c
Crucible, scorifier, and cupel tongs, muffle cleanen, poker, snd Argol .............................. 2j grammes

shovel, and atone hammar. Too mucli argol will produce too large a button of lead, anid
Brasa moulda for înaking cupels. taa amall a quantity the reverse, or nons at ail. The are itaelf
Large iran mortar aud pc.stie for breakirg and grinding ores. acta as an oxidizing or reducing agent iu many cass. The use

Fine work with very liard ores alao requires an agate martar and of oxidizers, sncb as niter, in the crucible are objectionable, aud
pestie. careful attention ta the pneparatary treatment or roasting willi

Brasa wire gauze sieves-80, 100, aud 120 meali. Smsll in most cases, dispense with the neceaaity of their use. Exper*
spatulas, camels hair brusb, and glaxed paper. ience alone enables the assayer ta judge of the axidizing or re*

Iran pana for roasting. ducing powers of the ores and the proper proportion of reducinig
Tin samplera. material. Charcoal or flour or mixtures of these may be elu-
Moulds for pouring scorified charges. ployed inatead of the argol. These reducing agents should be ini
Crucibles, scorifiera, auuealiug cupa, partiug fska, and test the fineat state of division, and free frour lumps and thoraughlY

tubes. dry.- This appiies equaliy ta ail the fluxes. Ores containiilg
Silver foil, lead foul, grannlated lead, litharge, floured char. mucli limestone require a considerable addition of borax silies

coal, argol, niter, borax glass, boracic acid, bicai bouate of soda, or borax acid (auhydraus) ;a similar addition ta the charge 15
sait, carbonate of ammonia, fine boue ash, aud white silîciaus ueceaaary if the are be argillaceous -that la, siaty or earthy.
aand <ilica), uitric acid (pure). The are and fluxes baving been weighed ont they are thorough-

The firat requisits lu any asaay is that the whole of the are or ly mixed together and put into a dry sud warm aand crucible, and
rock ta be tested be reduced ta a uuiformly fine powder or flour covened with about ane-quarter inch of dry sait loosely packed
and separatsd framn metailic scaies or particles, if there ha aiiy. dowu. The crucibie is then put into the iuelting frnace and
This is usually accompiished by breaking with the hammar, and covered with a good fine. Twenty minutes to hall' au honr is
then completiug the reduction in the mortar or beneath a niulien. usnaliy sufficient ta accomplial the thorough decompositiffil
The sampe in procesa of reduction is from time ta time thrown and fusion of the ore, and the crucibis is nemoved as soon as it$
on the sieve ta sepanate the fluer portions and avoid the incon- contents rne found ta be in a state of complets fusion. It is
venience sud bass by duat. If any of the metallic particles or aulowed ta cool thoroughly, then broken, and the button of 1550
acales remain ou the sieve these must be weighed and assayed at the bottom removed sud cleaued by hammering it on a"
separately, the results firat propontioued ta the weight of sample anvil. The appearauce of the slag wiil indicate whether or Dot
of ore taken beiug added ta the reaulta fnom the powdered ors the decompositian sud fusion were properly conipleted. The
assay. button of lead is put aside for uplain(rscarification i

The powdened are should be well mixsd together sud weigbed, necessary). cplain(ri
then sampled. A haudy sampier is made of three or tour semi- For the scarification assay the followiug charge will lin ost
cylindnicai tini tronghs cast six or siglit incs long, about three- cases suffice:
fourtbs of an inch in width, sud ane incli deep, placsd parallsl ors .................................... 3-10 A. T.
at a distance equal ta their width, sud aoldered at the suds ta a Grnulated lead.......................... 3 fi
tiu or wire frame or support. Wheu powdered ors is sifted aven Borax .................................. q. s.
this haif falis through the opeuinga, the other ha.lf beiug re- Two or three piecea the size of pes are uanaliy sufficieut. Tbe
tained lu the troughs, and the portion cauglit may in like man- ors la mixed with part of the lead in the bottom of the scarifier,-
uer be furtlier divided, sa that a large sample is reduced ta one the rest of the lead being poured over the top and the fragments
of suitable size for aasay, the amaîl sample correctly representiug of borax placed on top. The scorifier muât be large euoagh ta
the large.*

The methad of aasayiug dependa mucli upon the characten of admit the charge without filling it. Wheu piaced in the muffie'
the ors sud gangue. If the ors contains any cansiderabîs quan. propenly heated, the lead sud borax meît, tht surface of the
tity of anîphîdes, arsenic, or autimauy it ahould be roasted. ar mer by contact with the air becomiug convertsd into îiquid

This is usually performel by spreading the wsiglied sanîpie of lithange, whicliwitli the aid of tue borax fluxes the are, formiflg
ore ou au iran pan, prsviausiy coated with o> ide or iran or chalk, a ring of liquid slag, whicli fiually cavera the wliole surface of
sud graduaily lieated under a hood ta low redss until ail fumes the iead. As soou as this takes place the vessel lu removed fr0ln
cesse. Carbonate of ammoula sud pawdered glass or ssnd is the muffle sud its contents dexterousiy poured into the iranl
sametimes addsd to hasten or complets the action sud preveut mould, whene it quickly chilis, sud Lbe lead button la nemaved

fusing an agglutination, sud cleaned, by bamm erng. If the buttons are too large ta be
The scarification method la preferable in moat cases whene it admitted ta the cupe1 (which should weîgh at lsast as much as

eau be appiied, but owing ta the limited quautity of are that can the buttani) Lbsy must b. scorified dawu ; that la, placed in &
be couvenieutly operated upon lu this way ita use la restricted sconifying dish sud expaaed in the open muffle. The hot air
ta companatively ricli ores. Poor or pnesumabiy pon ores are oxîdizes sud alags off the iead, sud ou pouriug sud cooliug thia

may be sepanated fnom the reduced button by pouuding as Ue

*A11 assys ahould be made ini duplicate ta check any ennor. fore ; lu mauy cases it separates itsef.

110


