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GOL[) AND SILVER. 

By lsAAc A. HOlmwwn, Ph. D. 

Gold Rnd silver mines as treated in this chapter em
brnce (1) gold washings, commonly known as placer:;; 
(2) deep mines, which yield gold and silver bearing ore; 
nncl (3) ore dressing and reduction works, commonly 
known as mills, ttnd operated either in connection with 
minei; or independently. Smelters wQre cla:;sifiecl at the 
Twelfth Census as manufacturing esttiblishmcnts, iwd 
were therefore excluded from the cemms of: mines and 
quarries. 

· The preci'ons metals being :frequ!:mtly misociatecl in 
the ore with base metals, a proper classification of mines 
by the character of metals produced is attended with 
certi1in difficulties and must perforce appear artificial.· 
Thus, from a mineralogiC~al or metallurgimil point of 
view, an ore assaying 50 pounds o:f copper to tho short 
ton and only 1 ounce of gold is a copper oro, whereas 
from a commercial standpoint it is a gold ore, since 
the value of the 1 ounce of gold is about three times 
the v11lue of the copper contained in the ore. 'rho 
criterion must be determined by the object of the 
classification. The object of an industrial census being 
primarily the study of economic conditions, the classi
fication of indm;tries must he based upon an economic 
test. 

The product of a mine is accordingly defined here 11s 
a gold and silver ore whenever the preciol.1s metals con
stitute the principal elements of its commercial value. 
The statistics relative to the mining of copper ores car
rying s1mill values in gold and silver are presented, 
together with those for other c"opper ores. Argentif
erous iron ores, valued chiefly as fluxing material, though 

mrrying snutll quantities of Hilver, are ehtssecl with iron 
ores. 

This rnle, liko any other, is not,,withont exeeptionH. 
The value or iirgentiforous load ores follow:-; the Jluc
tmitions in tho nrnrkot pricm1 of silvnr ttncl lmd. Tho 
price of silvm• in l!l()g Wt\8 the lowo:,;t in llHtll,Y }'Cttrs. 
As a result, some mines, whosn prmlnct ttt the prices 
ruling in 1001 wa:,; regirnled mi silV!\l' ore, roalizod in 
1902 lel::ls for the Hilver th1tn for tho lencl contents of 
their ore. Mitny more minos, whieh tit the previous 
censuses wore cllttJ~md its· silwr minmi, would now h1ive 
to be considered lead mine:;, H judged by the relative 
valu1~s of the silver and lead contonts of their ores. 
Such u, classification would obviously be purely acc.i
deut11l and would destroy tho value 01: 1.111 comparisons 
with the results of imwious censuses. It was, therefore, 
deemed necesstiry to include all argentiferous lead mines 
1imong gold and silver mines. 

Thore was, furthermore, n vory numerous chtss of 
mines whose operations ·in 1902 were confined: to devel
opment work. Any classification or such mines hy the 
character of the ore in sight in advance of actual pro
duction is of necessity arbitrary. Though the work 
may at present be pursued with the prospect of finding 
gold and Rilvor in paying quantities, many of these 
mines, in the light of pitst experience, will de,velop into 
copper, iron, or zinc mines. Yet the commercial na
ture of the investment impresses all such ventures with 
the character of gold and silver mines. 

Census statistics of the gold and silver industry from 
1860 to 1902 are summarized in the following table: 
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TADLE 1.-COMPARATIVE SUMMARY: 1860 TO Hl02. 
·;::;~-==:::.=:_::::;_:._--:::·- ,__" •rn•-•·-••·---·- --····-~-----·-~- ----

rno2 i 18\'0 

- - -------· .. ·- i ·-----·-······--------------------· 

1889 18801 i lHOO Producing mines. Develop- I 
I mcntworlt AllmirieH. To till. Plttel'J'. I >e1~1>. 

without 
Total. Pincer. Deep. production. 

---·· ··-·· ---·----
Number ol mines ..••....... 2,992 975 2,017 S,252 6,244 •l, 738 693 (') (") (") \;'1 .• , (') 112, a77 l,OM 3~:l Number of operators ..•.•.• 2, 992 n7f> 2,017 3, 252 6,24,l (') ... 
Salaried ofllcia.ls,clerlrn,etc.: 

275 5,764 873 732 n (~) Number ..••..... ·------
Salaries ••. ·-- ........... 

3,480 
$5,076, 778 $324,418 

3, 205 
$4, 752, 355 

2,284 
$2,335,470 $7,412, 243 $1, 3'17' 873 (') i:i l"> <"\ <" (0) 

Wage-earners: 
450,iltH 18, 'nri rn, 908 10,'1-Jl O,·Hi7 +1,:i 36,H2 2, 321 33, 821 11, 703 47, 905 A vemge number ....... 

$•10, '112, 022 $12, 261, B53 $8, 7tl0,fi2li $.1,:l7H,079 $5,.J17. \) 10 s2:~. not, tt· Wages ............. -- --- $36, 077, 492 $1,818, 758 $8•1, 258, 734 $11, 580, 684 $47, 658, 170 
('\ ~:i (') ~~) (") Contract work .....•• __ .·--- $626,090 $19, 953 $006,137 $1, 542, 771 $2, 168,861 

$6,374, 885 
$1,421, 301 

(' $6, ,152, 701 (") "l (i) Miscellaneous expenses .... $5,857,529 $279,485 $5,078, 014 $1, 017,356 
Cost of supplies and ma-

terlals ·-----·------------- $16, 099, 768 $790, 986 $15, 908, 782 $5, 075, 077 $21, 77<1, 845 $1B, 817, 7:19 $•1, 081, 208 S•I, 06-1, mm $1, sr.s, ilH·l $2, 2Ufl, OUO 316,fllll, 7 
Vaine of product ut mine: 

Tot11l - .................. $82, 482, 052 '$5, 327' 726 $77,15'1,326 ............. $82, <J82, 052 (") •$7•1, 127, 177 
~-1----

S2G, 402, Of>2 $\l,775, 1'1'1 $16, li77' f>08 $-17, lll3, 1 'iO 
----- ________ .. ,_ ·--- ----· . --·-·-- ------- ---·-·---.---- ---~·-- - ·-- - -~-··.--·-~ 

I srn. G77, f>ll8 $lt1, li77, f>08 (2l Deep _______ -- ------ - $77, 154, 326 $77, lM, 32G $77,lM,326 ('l 1°$62, 030, 7•15 ·30; 11r,; i1i·i · '$5; 827; 726. ·······-···· (' $12, 096, •Ja2 $9, 77fi,H'1 (2 Placer-·------··--- - $5, 827, 726 ············ .............. $5,327, 720 ............. 

t All statistics, except for product, for deep mines only. 
2 Not reporteu. 
•Establishments. · 1 r 
• Inclurles 2 937 salaried employees whose salaries a.re inalnded in a.mount paid wnge-c11rners 11.n<l 11.rc not 8Gfa.ra.blo t 10rn rom. 
•Includes a'n estimated production of $1138181for11 number of small mines for whinh no reports wcro roee veil 11ire<'tly from opora.tnrs, 
•The value of the copper and lead by-product for uta.h Coloraclo and Mont111111 $4,689178, iH ailtled 10 the v11h10 of tho prcwlonH niel11IH. 1'ho f'rmluct hwltuh•_il 

31 797 474 ounces Of silver Which were reported at coining Vll.l\le, Fclr the purpOHO 
0

0[ COlllfllll'ison tho Vlthlll lmH UCOll rrnJneed to 1°1>Illllll!n1ia\ \'II 110, llt tlll' r!lh! o( 
$1'.IS4'per ounce fine, whl'ch was the average for the year 1879 >lllcl 1880. Tho total value rc11orted nt tho 'l'cnth C1msnH wns ~7\l,1711,7\lH, 

Few reliable comparisons can be based upon the fig
ures summarized in Table 1, as the method of collecting 
and presenting the data varied from census to census. 
The statistics for 1889 include those for mines at 
which only development work was done. This is prob
ably true of the previous Census reports. The totals 
for 1902 were therefore summarized to show also the 
statistics of mines reporting development work only. 

Development wm·k.-In Table 1 is shown the extent 
of development work done in mines from which no pro
duction was reported. This kind of work was generally 
prosecuted to some extent in producing mines as well, 
but was alwa_ys reported as a part of the ordinary min
ing expenses. In many cases the account was kept 
separately; where it was_ not, no separate report could 
be made, for the operators were unable to estimate the 
cost with any degree of accuracy, The total 'amount 
expended by regular producers, as far as reported, was 
$4,683,929. There were, moreover, lt number of mines 
the expenditures :for which largely exceeded the re
ceipts. ,In some instances this may have been due to a 
poor grade of ore; in others to unfavorable conditions 
which made mining unprofitable. In most cases, how
ever, an li}Xamination of the mine reports disclosed no 
difference in the grade of ore or the charges for treat
ment and freight as compared with other producing 
mines of the same district; the excess of expenditures 
over returns was therefore presumably due to outlays 
for development. All such reports were classified sep
arately. This classification lfas not extended, however, 
to mines combined with mills, for in such cases heavy 
expenditures might have been incurred for mill equip
ment and construction work other than development. 
A. summary of such mines, distinguished as "develop
ing and producing," is presented in the following table, 

in parttllel columns with cliit!t rolating to roguhtr pro· 
duccr8, designated tis "procluctivn:" 

TAnr,E 2 .-Cvmparati1•e .~ummai•y ttf Jil'uduclir1.• awl uf tleuclopi11y uml 
1woclucing mines without mill comuwlion ht the U11ilc<l 1','/11lrN .- l!IO.!. 

=====··-~"'-===oc.=-"'-'=-"''~--" ..... :·~''' .. :·:; --:·:; ...... ··-·· ·-----~ 
nmw. 

l'rorlue
t!vc. 

J)evdoping 
11ncl pro
ducing. 

llun~luJ• 
l'rrnhw· iug 11111 I 

tl\'c, 11r111hw-
l11g. 

---------·-··· --··---···- ---------····11----1 

Number of mines ... --- •..... -- 700 07f> 818 ]i17 
S1il11riccl officials, elcrkH, etc.: 

OfiS fiiJlj 190 ~~. Number. ____ .. _ ............ 
S11h1rics ••..• ____ .... ___ -·-- S08fl, llll $fi22,277 $'220,22·1 $9ii,~'\l-I 

'V\rago·enrners: 
3,Hf>l 1, 718 ll(~i Avemgenmnbcr .. __ .• __ --- 0, 03-1 

Wogefl ..................... $7 ll oor1, o:n $3, 77•1, 122 $1, 3ri1, 367 $471,fill 
Contmetwork ................ lUH, '13~ $188, ll8f> $10,•12~ $11,f~ll 
Work on Rhareof product ...... $1,0H, 140 $100, 280 $76, 7<19 

···s4r,:ir~ MiHcella.ncons expmrncs _ ••.•.• SI, '1ri:i, 7lll $-108,(ll\9 :123·1,lm? 
Cost of supplies and materl11ls. $2, 700,ll23 $1, 715,l!Hl $:lf~8. 2frJ $203, ll'~ 
Oresolrl11nd treated, short to!lH, 1, 826, 767 228, 014 ................ ............ 
Vnlne of bullion contents: 

Gold ....................... $18, 4•H, BSO $2, 753, 2•11 ............... ........... 
Silver ...... _--·-- ____ ...... $9, 014, 601 Sl$!2fi, 030 ············ . ............ Other metals •••••••••.•.•.• s2,oJ20, ms 108, ii76 ............. ·········· Total gross value ---- _ •. --· $29, 879, 114 $-1, 3•17, 747 . . .. . .. . . .. . . ........... 

Avemgcpcrtou ....... $23 $19 ............. . ............ 
Treatment cl11trgcs 1md freight. $9,371, 678 $1, 070, 111 . . . .. . . . . . .. .. ~ ........... 

Avemge ~er ton ........... $7 $7 . $3; 9fi8; 728. "ii!:io;ili7 Value of pro net at mine ...... $20, 507, •13G S2,0G8,6HO 
·-·--------~·---"· ~ 

Nwmbm• of mines rtnd ope-rntm'8.-These terms, whose 
meaning is perfectly plain in ordinary langn11ge, require 
a further definition when applied in a stn,tiRtical sense 
to gold and silver mining. 

There are few mines which represent one original 
location; most of the mining properties represent 
"groups" of mines, which were at some time pm•t 
operated as independent 'undertakings, bnt have since 
been united, by purchase, lease, or otherwise, under 
one management. The identity of some of these mines 
may still be preserved; in most cases, however, their 
accounts are not segregated, or are only imperfectly 
segregated, on the books of the present owners. Thus 



GOLD AND SILVER. 511 

some operators will make a separate report for each 
mine~ while others will make one report for the group, 
though the difference between the properties nuiy be in 
the system of bookkeeping rather than in mining con
ditions. 

\V"here a mine was operated by a lessee ti report was 
required from him. But in some mining districts it is 
custonmry to apportion the mine, in small allotments or 
"blocks," mnong a number of miners working on IL 

royalty and designated as ''lessees." Tho shifting 
clmracter of this class of "lessees" precluded u com
plete canvass of their operations; in n,11 :,;nch cases the 
owner of the mining property was required to make 
one report covering all his lessees. 

In phwer mining there ftre numerous prospectors 
and gold seekers moving froin place to placn who min 
uot be reached by a census of mines. These miners arc 
not included in the number Of operators, hnt their pro
duction waR ascertained from other rnlhtble sources and 
is included. 

A number of mines clmnged httndl:l in the com·r;e of 
the yeal', itnd septimte rcportl:l were received from mwh 
0£ the pttrties by whom the mine was succcl:lsively 
operated. While the lom1tio11 and oqnipment of tho 
mine remained the smne~ yet the clmmeter of owner· 
ship, capititliimtiori, method 0£ trcatmcn t of the ore, 
etc., in some cases had undergone a clrnnge; 11 combi-. 
nntion of heterogeneous reports, mnde by different 
oporatorl'l, into one, for the minel:l, wal:l impructicuble. 
l\fills opemted in connection with minel:l were by some 
operators reported septtmtely and by others were in
cluded in the mine report. 

In order to meet 1111 these varying conditions it was 
deemed advisable to accept every individual report as 
ti unit of enumeration, except that reduction works 
when connected with mines were in all cases counted 
as a part of the mine' equipment. The number 0£ mines 
tmd the number of operators as given in the tables are, 
therefore, identical. The total number of active mines, 
as here defined, was 2,992. 

There were, furthermore, 3,252 mines which were 
operated in 1902 but reported no production, the work 
being confined to the development of the mines. This 
does not include mining prospects upon whieh "assess
ment work" was done, i. e., the quantity of labor re
quired by hiw as it condition for holding title to the 
mining claim. The scope of the census of mines and 
quarries did not comprise a canvass 0£ mining pros
pects, but a number of mining properties locally re
ported as active or in the development stage proved 
upon inquiry to be mere prospects. The number of 
claims which were thus reported and the number of 
their owners are shown in the following table, by states 
and territories, arranged according to the number of 
claims i·eported: 

TABLlil 3.-1'fining 71rospects 1ipon which assessment work was done, by 
.1tates and tm•ito1'ies: 1902. 

Numlicr Number 
STATE OJ\ TElll\ITORY, of of 

ownerR, claims. 

United States .... _ ..................... _ •.. - . • • .. .. • .. . fi, 135 5, 511 

Wi~~~~:~foii::::::::::::::::::::::::::::::::::::::::::::::::: 
Colorado ................................................... . 

t~~~;;.:i:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Now Mexico .................................... - ........... . 
Arizona ..................................................... . 
Utah ...................................................... .. 
Son th D11kota ............................................... . 

i±K1~r.::;:f :: ::: : : : ::::: ::: : ::: :: :: : :: : : : : : : : : : : : : : : :: ::: : : : : : : 
Arlmnsns ................................................... . 
Al11h11m11 .................................................. .. 
Nortl1 Cnrollnn ............................................ .. 

1, 219 
94'l 
618 
422 
.JGO 
·119 
40;1 
HH4 
1U4 

a1 
20 
17 
" i 
1 

1,322 
995 
633 
502 
476 
439 
103 
389 
213 
98 
20 
17 

2 
1 
1 

AH shown by 'l\ible 8, the attention of the prospectors 
wa:-; turned mainly to California, Wmihing-ton, m1cl Colo
rado, over one-lmlf of the clnims being locittecl in those 
H states. The lowest mnk mnong tho Wes tern states 
wns held hy Monhum, which rnportnd only 17 pros
pectorH. Prol:lpocting in tlin Sou thorn stateH was excep
tional. Tho total numlH'l' of cln.inrn reported rxeeeclecl 
hut little the munher of ownerH. 'l'lwm Wt\l'tl in all 43 
ownerH rrporting morn tlmn onn clttim rnwh, n.nd the 
total nmuhor of dn.imK lwl<l hy them wns ,Un; tho 
bigheHt nmnher of claim:-i hold 1iy onn owner wns 32, nnd 
wal:l reported from Oregon. Tho following l:tthlo shows 
tho distribution of ow1rnrn hy the number of claims 
held: 

'£Am,1c '1.-J!intribution qf mining 1n·ospccto1'8 by numbe1• qf clwim.~ 
held: wo:e. 

------·-----
Ntmmm ()ii Cl.AU{$ um,Jl BY l~ACH Pl\OSl'llCl'Oll • • 

Number Number 
of of 

owners, clntms. 

Tolnl • • • • • • .. • • .. • • .. . .. .. .. .. • .. .. .. • .. • • • .. • • .. • • .. . • 01 181\ 5, lill 

1 .•...••••..•. -.............................................. 5,092 5,092 2............................................................ 2 4 
ll ...................................................... :.... 4 12 
<! .................................................... ,....... 8 12 
!\............................................................ 3 lli 
6............................................................ 2 12 ?............................................................ 6 42 
8............................................................ 7 56 
9............................................................ 4 86 

10................................................ ........... 2 20 
11............................................................ 1 11 
13............................................................ 1 18 
H............................................................ 1 14 
16............................................................ 2 32 
20 .............. :............................................. 1 20 28............................................................ 1 28 
so............................................................ 2 eo 
82............................................................ 1 32 
-------··-------

The total number of mines reported as idle was 3,H57. 
This number embraces only mines which had been pre
viously reputed as active, and the owners of which were 
therefore either communicated with by mail or visited 
by special agents. There were doubtless many more 
mines which had at some time been operated, but were 
idle in 1902. 

Cliamoter of ownm'Bliip.-The wajority of gold and 
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silver mining enterprises in 1902 did not have an incor
porated form of organization. A distinction is to be 
noted in this respect between deep mines and those in the 
development stage on the one hand and placers on the 
other hancl; while about one-half of the former were 
operated by incorporated companies, the owners of only 
about one-sixth of the latter were incorporated. An
other noteworthy fact is thn.t the majority of incorpo
rated companies were engaged exclusively in clevelop
mentwork, whereas the.majority of firrmi 1ind individuals 
operated producing mines. It would seem, therefore, 
that the corporate form of ownership is more f1wo1·able 
to the development of modern mines. The following 
table presents the classification of ttll mines by charac
ter of ownership: 

'rA11r,g 5 .-.:lll mines, classified by chciraclel' of ownu~hi71: 1902. 

Tot1tl, 
Incorpo-1 · 

rnte<I 
com
p1tny. 

Firm. Inell- Other 
virlual. form. 

-------------1-· ~--· -- -~."'"'"_._ 

AllmincH ...•...•............... =..,.-6~:"1_~1--2,7~1-c•o1,~~"'=~~~- "- fi'. 
Prorl uclng mines: 

'fot1f5cier-:::::::::::::::::::::::: Ur~ 1·~~~ g~E ~8~ ~~ 
Plucer •• --·---·---·--·----··· 07fi 11i0 3·18 ·157 J.:I Developmentwork ......... _________ S,21i2 1,60fl 8•19 083 25 

'.I'he mines classe<l as "other form" included coopera
tive associations, mines held in joint ownership and by 
estates, etc. 

The corporate form of ownership was especially 
prevalent among producing mines in Arizona, Colorado,. 
and Utah; the owners of more than one-half of all mines 
in the first two and of four-fifths of those in the last
named state being incorporated companies. Among 
mines reporting development work only, t.he corpomte 
form predominated in Arizona, Nevacln,, Oregon, South 
Dakota, Utah, Washington, and Wyoming. 

The share contributed by each type of organization 
to the production is shown in Table El. 

TABLIC G.-Pi·oditeing mfries, classified by chamctel' of ownership and 
11alue of p1'oduct; 1llOfJ. 

VALUJol OF Pltflllt1t:T A'r MINE,'!-

CIIAltAC'fgn 011' OWNEH8J! : . 
Numl1er I I-·--------·-···-··---····--··-~···-·---oi oper-

n.tor:-1. 'l'otul. 

-------·~ -· ----~ 
All mineH ; .... ---- ··---- -·--· 

Incorporatml compnny - --- ---- - . -. 1, 07U 
Firm--·-·-··----·--·--·-------·---· 923 
Ind!vidn111.. __ . __ - --- . -- -. ---· - . --- \lfl8 
other form .. -- --·. -- - . - - -. - --- - - - . • a2 Not clusslilccl _ -·- .... _. _ .. --- __ . - -.. ________ . 

GS, 327, 7i1'1 
8,.398, 221 
a, 890, ao.i 
. ~:n, 988 

1, U~t\, 835 

Deep mines ........... ----------··- 2,017 77, 15'1,:120 

Incorpomted eompany - -- _. -. - ri2•1 Firm ......•• ,.,________________ mo 
In<livirlual ...... -·---- --------- •J!l9 
Other form. __ ---- .. - -- --- -- - . . . 18 
Not elltHsitlccl - .. --- --- --- . - . --- . - --- - . -- -

!15, 831, \)94 
7, 077, 1130 
a, 10H, nsu 

140, 713 
.JUfi, 054 

Plncer minoH ...................... . 97f> 5, 327, 726 

2, .:195, 7UO 
820, 791 
7Hl, 7llU 

91, 22fi 
1, 138, 181 

Incorpomtcll eompm1y •.... - . - 15D 
Firm·-·----·----------··----·-- H-17 
Indlvidunl .. _ ... -- ·--- - .. ___ . - _ ·lii9 
Other lorm .. _ - .. __ - --- - -.• - -. -- H 
Not clussiiic<l ------ -- - --. _ ----- _ -- -- . _. --

I)~ . ~ Aremg~ 
er <ent. per mini.'. 

1011. o 1 s2;, o:n 

82. H 03,3~.m 
10.2 9,0\itl 

·1. 7 4,0Gl 
0.3 7,:l48 
2.0 

100. 0 1 :JR,006 

Rfi.H 71, 2{i 
9.8 l:l, lf15 
•J.O fi1230 
0" 
0.7 

7,817 

100.0 1 ·1,2CJ7 
··----
•111.9 lil, 102 
lfi.-1 2,aur, 
1·1. 7 J,70a 
1. 7 G,516 

21. a 

t Tho " not clttsslflerl" 1n·ouuct wns exelmle<l In ollt1tl1tlng this 1werugc. 

The preceding table Hhows that the corporate form 
o:f ownership, though n.dopted by only a little over ont~
third of all active operators, figured in more than 
four-fifths of the total output o:f the mines and showed 
the Jnrgest output per mine. Both firms and individ
uals belonged to the smn.11 type of producers. Otlu:n
forms of organbttion represented but three-tenths of 1 
per cent of the total output. The corporn.te form of 
ownership played tt rnore important pttrt in deep than 
in placer mining, the ownership of ttbout one-half of 
all deep mines, contributing over live-sixths of the 
product, being tlmt of incorporatetl compn.nies, whereas 
the number of incorporated owners of pln.cer minm; 
was less than one-sixth o:f all placer mines, and their 
product was but about one-half of the tot!tl for all mines. 

The following table is a sumnuiry :for mines owned 
by incorporated and by unincorporated opemtors: 

TABLE 7.-SUMMARY FOR ALL MINES, BY CHAHACTER OF OWNERSHIP: rno2. 
" 

" 

AI.I, MINI·~~. 

Totitl, 1nc01·sc•-
mtc. 

Unincorpo-
rated, 

----· 
Numbo1• of opero.tm·s- _. _________ . _________ .. ___ . 2, 992 1, 079 l, 018 
S11l1tried employees: 

General ofilcers-
Number .. ----·--·-···- •. --·------------· 437 487 ··········-·· Salttries .. ___ - • ________________ . _____ .. __ 

$810, 655 - $810, 555 ············· Other sitlttrled e!llployees-
Number _____ - - - -- .• --- - . --···. - - .... -·-- 8, 043 2, 527 516 
Saluries. - -.. - ----- --·-- - . -_ ---- - - --···- -- $·1, 266, 218 $3, 63·1, 203 $631, 955 

Wages··------··-·---·-··--·----·-··--··----·-·- $86, 077, 492 $80, 068, 790 $6$023, 702 
Contract work .. ____ - ----- _. -- __ ·- _. -· _ - .. ·-- ... $ti26,090 $-021, 921 lM,1691 Work on slmre of product - . ·- __ ·- ____ -- --·- _ --- $1, 621, 878 $1, lO<I, 955 $400, 923 
Miscelluneous expenses. - -• _ .• _ .• _ ........ _____ . $1i,357, 529 $4, 419, 537 $937, 902 
Cost of supplies 1tnd m11teri11ls __ . _ .. - _. - . -_ ... _. $16, 699, 768 $14, 677' 977 $2, 021, 791 
Ore sold and treutcd, short tonH . __ . - __ - -... ____ 9,542,86'1 8,464, 023 1, 078,8'11 
Value of bullion cont~nts: 

Gold ..••.•...... -·------------"·-··-- .. ··-· $62, 324, 093 $54, 023, 002 $8, 301, 091 
Silver ......•.• ---·----·-------"·---·------- $21, 818, 028 $18, 563, 3fl3 I $2, 7b4, 675 
Leo.d-------·-----··---------···-----··-----· $12, 259, 105 $10, 199, 325 $2, 059, 780 
Other metiils -- . - - ------- - _ - .. -.. - . - ... -·- -- $1,658,009 $1, 300, 619 ~207, 360 
Total gross vulue • _ ·-··--- __ ------ __ -·-·-- __ $97' 459, 285 $84, 085, 329 $13, 372, 900 

Average valne per ton ____ ... _ - - ····----
"$80: 848: 2i7" 

...................... ~ ..... 
Value of product at mine 1 •.•• __ ---- - • --- ·--. ___ $68, 327' 7M I $12, 520, 41i3 

Average per mine_-·-···-·.-···--._-·---·-- $27, 021 $63, s25 I $0, 545 

~ -·--· 

!)]:EP MINES, 

--··-·-·---·-----··-----
Total. Incorso-

ratu . 
Unincorpo-

rntml. 

-----· 
2,017 924 1,093 

•108 408 ............. 
$772, 968 8772, 968 .............. 

2, 797 2,$26 m 
~3, 979,387 $.1, 380, 286 $591!, 101 

$3<1, 254, 614 828, 927, 166 $6, 827, 8•19 
$606, 187 $511, 486 $9'1,701 

$1,545, 129 $1, 164, 315 $380, 814 
$.5,078, 044 $4, 223, 025 $855, 019 

815, 908, 402 $14, 081, 89<! $1,826, 508 
0,542,86<1 8,464, 023 1, 078, 841 

$58, 122, 187 1!61, 520, 030 $6, 602,lii7 
$21, 315, 793 818, 561, 793 $2, 754,000 
312, 259, 105 $10, 199, 325 $v59,780 
$1,657, 155 $1,S00, 185 2b6, 970 

893, 254, 2.0 $81, 581, 388 $11, 072, 907 
$10 $10 $\1 

$70, 558, 672 S05, 8Sl, 994 $10,820, 678 
$38, 006 $71,2•17 $9, 006 

·-··::::::::::::::::.-.:.::::=:::::=:::=-_::::::.....~:::_-.::.:::.-:::::::;:_~ 

l'LAC!m Mlll'llS, 

Total. 

97fi 

29 
$87,587 

246 
$280,831 

$1,822, 078 
$19, \l53 
$76, 749 

$279, 485 
$791, 360 ............ 

~H, 201, 900 
$2,235 

-----··$854" 
$-1, 204, 995 

"&!;i89;54~' 
$4, 297 

I In<lor~o-ratet. 

------
1'15 

29 
$37, 587 

201 
$2•17,977 

$1, l26,G2fi 
$10,485 

$6'10 
$190,512 
$590, 083 . ............. 

'$2, 502, 972 
111,560 

·--··-·:$.i64.' 
$2, 504, 99tl 

"$2; 4i1i,; 760" 
$1ll, 102 

Uninl'OI"po-
rated. 

~----. 
1\20 

. ................ ............... 
•Iii 

$38, 8rH 
$8Gl1,8{J:l 

110,.rns 
$76, JO!} 
$82,!}iH 
8195,·i~ ............... 

$1, 698iJ,S 
)7f 

·----··-$.~-· 

$1, 690, ()9 
90 
9 

.. ii; r,93: 7~r 
$2,0li 

·-----·~ .. ·--- ~~----
'In ttclilition to this, $1,tiSS,835 repreHants the product of mines for which the number of operators mtd chamcter of ownership wns nllt rcporlerl, $W5,0fi.l bo!ng 

the vulue produc"d l.ly c](lep mines and $1,1381181 that by pl1tc<)l'S. · _ 
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As appears from Table 7, Uwrc were approxinmtcly 
3 salaried officials, el Prim, Ptc., to nn tt\'nrngc 111i1w of' 
incorpomted mvncrship, whPrrns only 1 minn in .J: of 
those owned by nnincoqim·at<>d opcmt.01·s Imel P\'<'11 l 
salaried Pmployee; evidently at the mines of unirn•or
porated owners the work usually done liy sttlttriml em
p1oyces was performed b,\' the opomtors thcmsolvec~. 
It is worthy of note that notwithstanding tlw larg·e 
nnmber of' llliI\eS nuder corporate ownership, the gold 
and silver mining· industry remained tmckr local control. 
The location of the general offit•P of tho mine may he 
taken as fL test. The following statnmont shows the 
number of mines with general oiliC'c,'l in tlrn principal 
business or mining centers and those whmm olli(•ps were 
located in other citieti or tow1rn, 01· at tho mine: 

J,OCATIO~ Ill~ tiRNl~IlAJ, OJ<'PWI•:, 

-----------------
Total., ................................ .. 

San Frnncl8~o ·-· ................ __ . _ ........ . 
Sn.It Lttlrn City .............................. .. 

M~~~~·~~Jfic4 : :::::::::: :::::: ~:::::::::::: :: : : : : 

JloHton ................. ·--- ............ __ . ·-. · 1 
All others •........ ··-- ............... _._ ..... . 

All 
Jllilll'S. 

m~ 
~-Ill 
278 
J:l!l 
7il 

0,206 

llevelu1>
nw11t work 

l'ro<hrning-. witlrnnt 
1n·o1lne

tlo11. 

Jaa 
77 

rnn 
/i:l 
:1.1 

2,fiflO 

i~I 
1 • ., ,_ 
1-12 

8:1 
illl 

2, 7:17 

The munlie1• of eom1mnicH with geneml o-flicrs in 
largo business or mining centers was consi<lemhly short 
of the total numbet· of incorpomtccl compR1lies. 1\fore-

30223-04-33 

emir, those with oflicPs in Rnn Fmncis<'o, Salt Lake 
City, or DPnY<'l' wnro lilrnwi:-;n mostly locml concerns 
whm-:u rniuos were situated within the ~ame sfatt.•. This 
was eq1mll~, trnn of producing aml of developing mines, 
which fnct apprnLrs from the following statement: 

CJc111'i'<il 1~/Jic1!N 1 whr't/(('J' '/()ithin !II' ·without ilw ,qtnte where the mine i,q 
.~il1lltll'rl: 1110;?. 

=-=---c===--=::.-=--c=_============ 

Totnl •.•••••••••..•...••••••••••..•.••••..•.•••••.•...•••. 

P1•()(hrning- .............. _____ .•••.•.•• ,. ____ ................ . 
lleYelnping- ............................ __ •.•• , ............. .. 

I.OC!A TillN OJ<' MINE. 

Within Without 
lheHtate. the stnto. 

109 
102 
~02 

01:! 

08 
57 
Jll 

1~0 

828 65 
:285 01 

Tho l'c 1w pr<Hlueiug mi11Ps with <'ll:>tPrn olli<•es iu Nmv 
York and Bmiton Imel lint it Yl\l'Y Hlllttll pnrt in tho gold 
and sih·pr mini'11g industry iu 1!10::3. 'l'hoir nggrogntn 
pro(lnet amountP<l to )i\,l,,1~::3,::30()-5 pt>r cnnt of tho total 
for tho lf ui!:P<l f;tat(\:+--and tlw iwnmgo product p<'r 
eornpnny was only $-W,ooo. 

n111ltuf. Nlm'k f{t' /111'1!1'./111/'flfr<l eOU1JHl11lu8.-Tlrn l>npi
taliimt.ion of nil inc·orpomtnd golcl and HilYtll' mining 
cornpauieH i'or Hl0::3 is :-;hown in Tahlo:,: 8 and H; thn :for
lll<'l' r<•lat:ing to pro1ludng mineH, the ln.ttnr to :-mob aH 

rnportd tlllvelopnrnnt work only for tlrn yeu.r 1U02. 
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TABJ,Jl 8.-CAI'ITALIZATION 011' INCOIU)ORATJW CO.i\iPANrns OPERATING FIWDUCINU ::\I.INES: 1!!02. 

- ·----------------------
UniLcll Sltttcs. A111h1rnut. .Arizo11n. Arkan~ns, C1tllforni11, Color1ulo, <TL1<1rgin . Itlttho. ~lontmut. 

-~--·----- ----·- ·--~-·· ··-----~ ----·--·--
Nm~ber ot incorpomtetl <;omJ>ltnies ••..•. 
Cap1t11l stoek tt11d bondH issued •......... 

Capital stock: 
'l'otnl nut.hodzcd-

Number of slrnrcs ........... . 
l'ttr VRlue ••...•.•....•....... 

Totnl 18sue<l-
Numbcr n! ~lmrcH ........... . 
Pn.r v11llrn ••••.••.•••••.•••••. 

1,079 
$1, 024, 970, 6'13 

778, 8ll2, 281 
$1, 213,.120, 117 

CJ] 1, lHfi, ll9·1 
$1,017,011,798 

" .m 
$1,511!, 000 $B8, H7·1, 1 ~U 

G02,000 HH, !lfil, 000 
$il,002,000 $ii0, H·IO, 000 

301,000 27, 501, 12\I 
$1, fll:!, Ollll $~7,litll, 12\I 

1 2.U 88\l 17 
$1,fi77,000 $1GO, 121, 081 $ll07, Ci21, 7:lil $1\1,082,lltlll 

20,000 9·1, (l2:1,f>7R a~2. :Ma, 2mJ 1i, Hn7, ~)DO 
$2,000, 000 $202, 7li0, 300 $HO, OH:l, ·ll 7 $22,iillO,llllll 

lii, 770 71, Uol,(i!Ci 'l•>I) t)U7 l)•>'>. l!\ '..!·Hi, r,:.?o 
$1, 577, 000 $1MJ, •170, {1:n $Hii~: BH7: 8ii3 $18, \lfl2, 0110 

DiYl<kncls pnid ••....•.•.•••. $10,451, 7"'1 --·-········ $·10111 r>i1U ............ $1, 000, :109 $:1,080,44'1 ·············· 
Commnn-

AutllDrlzed
Numhm· of shurcH. 
Pttt' vnlue ......... . 

IsstteLl-

7GG, 7,14, 07·1 
$1,19'1,317,427 

mm, 187, ono 
$1, 002, Ofii), mm 

602, 000 :io,n:n,uoo 
$3,002, Ollll $·l8, a20, ooo 

;30.J, ODO 2il1rilll,120 
$1, fll~. ()I)() $:m,mn, um 

20, 000 
$2, oou, 000 

O·l, :!H8, f>7R 
$202, 070, uoo 

mm,·1fl.1,.mr1 
$·Ul:l, IH2, 717 

17,Rll7,iiOO 
$22, fillO, 000 

lfi, 770 71,07·1,ll!G :1'.!·I, 2nr1, ·lHH lfl, '.!rn. f>'.!O 
$1, fJ77, 000 $1W, :JHO, ll:n $:J81i, r1.1, o:m $18, lliiJ, ()()() 

Number of almrcs. 
.Par vnlm.~ •........ 
Divillcnds p1tid ... $10, J2<1, 711 ............ $·10lJ1:iO ············ $1, mm,atin $a,.12r1,tm1 ···-·········· 

Prcferred-

1, n1,2m .............. 2,020,0llll ............ f>\10,llllO 
Authorlzcd

Number of shnres. 
Pttr v11lne •.••..... $10, 102,(i~() .............. $~,020,000 ············ $1iUO,OOO 

1, HHH, Hf>R 
$1,:m2, 100 

Issued-
Nnmber of slutres. ............ ............ 2110,1100 
I'nr v1tl11c ........ . 

l\Rfi7, 738 
$1'1,llflli,1117 ............ 2,0011,0llll 

$2, llOll, llllO ............ $2110,000 
1, 7a2, mm 

$tl, 71B, 200 
$~M,:nm DividcnrlH p11ld ..• $:!80,01\:1 ............... ............. .......................... 

Bonds: 
Authorizecl-

NumbL>r ...••..••...........•• 
P11rv1tlne •........•.......... 

-Hf>,[17H 
$\l,830, 200 

............. 

.............. 
i, mm . ............ 

$1,'13fi,OOO ············ 
~' 7afi 

$78ii,llllll 
ll:l,UOO 

$fl, UHfl1 000 
Issued-

Nnmber. .••.......•.......••• 291i, 1'17 ............ 1,.toH . ........... 1,.HJ.1 rl,1H2 
:fH 1 7BB 1 UUO 

t211, mo 
$181i,Olfi 

Ptu: vnluc .................... . $7, Ofi8,Ri\ll ............ $1,21<1, 000 . ........... $n.m,o;;o 
Interest. p1ti<l •.•.•.•••.••••••• $·11lil,B\l2 ............ $7il, 710 . ........... $·tJ,H(i~ 

ARsessmcnts Icvie11. ..................... . $21, 200, llU ............ $1110, 9MI . ........... $3, UHO,·lfFI 

NCYll<lll, 

------------------
Number of inenrpomtcd eompmiics ••••• •11 
C11pit11I Rt.nek IUH1 bondH i~sncd .••..•.•.. 3'191 llG4, 290 

Gapitnl Rtoelr: 
· Totu.1 uuthorlzeil-

Numher of sh1trcR............ 20, OOll, 300 
I'tir value ••••••••.••••••••••• $55,492,'100 

'l'otnl isrne<l-
Nnmlll'l' of Rlrnres... •• • . • • . . . lfi, 285, 801 
Pnr vn1ue ........ _ ................ $HJ, m1111 2~}(1 
DiviclunrlR p11i1l • • • • • • • • • • • • • . $77, (iU2 

Comn1on~ 
Authnrizcd-

Nmnher of slutrcH. 19, MO, 300 
l'llr v1tl nc ......... $55, 042, ,100 

Issucil.,,-
Nm1;1ber of HhurcH. 14, 935, 801 
P1tdr1tJnc •.•...••• $49,8"'1,2\lll 
Di victends puld • • • $29, 602 

Prelerrcd
Anthorizerl-

Number of sh11res. 450, 000 
P11rv11lue......... $•150,000 

Issncd-

New 
Jlfoxl"'" 

-··-~---~---

:l\I 
$2•1, ·172, 7:11 

ao, 0211, ~oo 
$H,,lll0,00U 

11, :137, mn 
$'2,J, <IS7, 7:!l 

$li9,llfl0 

36,005, 200 
$·14, 200, 000 

17,317,531 
$2,l, 2:17, 731 

$llU, tmO 

20, 000 
$200, 000 

North 
Cn,1•t1Iinn, 

---- ----
ll 

$·1,900,0llll 

\)regou, 

----··--~--

·18 
$2il, UH, R2l 

a, 210, UllU i ill, 7\10; ·I Ill 
$\l, 2fi0, 000 1 $<lK, \lflfi, HOO 

2, mu, ooo 18,211\1,7111 
$·1, 900,000 $~li1 J lN1 8~1 ............. Ill, (i(iU 

a, 2in, ooo :n, 1110, +JO 
$U, 250, OOU ~ta HJ Uilfl I KOO 

2, lM,000 18, 2!l\J1 7Gl 
$·l, uoo, 000 $25, 118, 821 
··········-· $G1,lill9 

Hon th !411nth 
C1t!'Olllltt. ll1tlWl1L. 

-----
" $7f>0,000 

firi0,000 
$of1ll,OllO 

of1ll,OOO 
$fif>ll,OOO 

,HI0,000 
S·IOO, 000 

•Hill, 000 
$·100, OOll 

li10, 000 
$1f>O,OOO 

-~-.-----

23 
$M,fill,mHi 

28, lll7,(l(l(I 
$G·l, lf>0,000 

20, H:~n, ~:mo 
$f>i, fill, HUil 

$202,H{ll 

27, 717,000 
$tia, ~no, ooo 

Hl 1 \1rH 1 Hfl2 
$f>:l, n2u, :lKU 

$21Jf'l,~ill 

!100, 000 
$000,llOO 

Texns, 

--------· 

lf>ll,OOll 
$1f>O, uoo 

rno,ooo 
$1f>O,OOO 

17f>, llllli 
$17fi, llllll 

rno,ooo 
~11:10, llllll 

$(i,f!HO 
$ri, lit.Ill 

Ultth, 

ll7 
$Hfi, ~r1l 1 Hilt) 

21, 1n21 oon 
$HU, 2llfl, llllO 

lll, lll1H, CiH\l 
$~·m, ~fll, liMJ 
$a, fHH, 17fi 

21, lll2,00ll 
$H0,2l1Ti,Oll0 

1\J, tltl81 li~U 
$Hf,, 2M, tirlU 
$a,rnn, 11n 

ji) 
$1ifl, OS2, ~ii7 

:rn, ~Iii:!, a10 
$80,·llll, 200 

28,tllll,:IK7 I .. , .. ' ' \ ~ ... $1ia,H-1~ 1 .l;11 
$HHll, 2il i 

:rn, 111, lJ.lll 
$71\, UlJ.J, 2llll 

~R,:HO, al'.! 
~Fil:~, ,f!JH1 Hfi7 

$~KO, :!71 

7\111,·lllO 
$:1, 0otl, 000 

271l,07T1 
$1,H·IH,f>llll 

1r1t1, ·Hl:l 
tJ:\.l,2li() 

lT>CI, ·10() 
$:1:1:1, \lllll 
$l·J,WIJ 
$f'1-l, a~.1 

-------~----

tr\ 
$20, ·IH7, 1llll 

2a, 7rn11 uuo 
$2B, lli>O, OllO 

20, !IH:l, 110 
$2ll, •lH7, 100 

--............ 

2:\,4fill,001 
$21,·lf>ll, 010 

20,r,a1, 0111 
$1X, \llili,11111 

·············· 
!NH, H!W 

$2,•Hlll,utlO 

fl8. 
$70, :12K, ·1-10 

211, HM~ flRO 
$78, lirill, llllll 

21,lUf•,8tl9 
$Hl.l,lili0,·HO 

$:1·1K,Oll3 

"'I •>u·l "1HU 
$77:~;;(1:<.ilm 
~l. iitiO, 38f> 

i;a.~. uov, nw 
s-2-1~, u~~a 

i>H,000 
s1,:mo,uou 

r.:\ f'll·t 
s1, 0:11, ,mo 

1, 1!10 
$/'\Xl,110\1 

1\18 
~lili~,000 
Slll,200 
Sl,·17~ 

:I 
Si>,OHl, llllO 

7, !i:!f•~ ouo 
$7 I ti'.!it 1 000 

!1 1 (}11i,OOO 
sr1, mn, ooo 

~ ......... --... 

7, ft!f1, 000 
$7,li'.!fi, 000 

fi,Oltl,000 
S!i, 016, 000 

.............. 

Num ber of shares. SOO, 000 20, 000 ..........••............. 
1 

lf>O, 000 882, 007 . . • . . .. . . . . . . • . • . • . . . . . . iri~. JOll .........••• 

BonX~tTu~;~g~;-. -~·~r~~~~~ ~~1~~'. '.'. .•. ::~:_:. · ... !~~~'.~~~· . '.'.'.'.'.'. '.'.'.'.'. '. '. '.'.'.'.'.'.'.'.'.'.'. -~:~~: ~:~· .... :~~'. :i~:~. '. '. '.: '. '. '. '. J '.'. '.'. '. '. '. '. '. '. '. '. '. : : ::::::::~
1

~~: '.: '. '. '. '.::: '.'.'. 

1'1ir vn1uc . . • • • • . • • • • • • . • • • • . . . . •• • . • •• • • • 335, 000 . • • • • . • . . . . . • • . • • • • • • • • • • $~00, 000 
Issne<l-

Number.. ••• • • • •• •••••.•••• •. •••••• •••••• 95 •. .•.•...•.. . •. ••• •. •. . • . 200 
Par vulue • . . . • • • • • • • • • • • • • • • . . • • • • . . .. • • • 336, 000 . . . • . . . . . . . . . . . . • . . . . • . • . $200, 000 
Interest puid.. ••.•. ••.••••. •• . ..•......•• • ••••••• ... .. . . .• .• . . .• . . . ..... .. ... . . $1li, llllO 

As~es~mm1ts lcvirnl ...................... $15,861,0JO $98,000 ............ ~187,022 $21,llOO 

••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• i •••••••••••• 

: : : : i~~i:~~;: : ::::::: :: : : : :: ~~f,.;: i.:\?,: : : :::ii~6::1~i1 r: :: : : : : :: : 
----···· --···-··-----· 
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'fAm.E n.-OAPTTALrnATION OF lNCOUPOHATIGD COMPANIES HEPOR'rINn DEVELOPMEN1' WORK WITHOUT 

Nu1nl1er uf incnr\'orntecl eompanit1s......... 1, 1mr1 
Gnpitul stook n111 bonds iHHIW<I .......... $1, 11:1, :1110, :m~ 

Ct1pit1tl stock: 
'.l'otul nnthorizorl-

Numhor ofsl111reH ............ 1, 72H, \13H, l<il 
Pnrvnlne ...................... $1,«JO$,:.liH,121i 

'l1otnl issnrnl-
Number of sha!'es • • . . . • . . . .• • 1, 1110, !102, 5H2 
P11r vnltw .................... $1, 171, IBH,.ltil 
Div!llondH 1111id. . . ... . . • • • . • .. $7fi, l.f4 

Comn1(m-
Anthorlzcrl-

NumlwrofHhttreH. I, 7rn,4:-m, Oil 
Pnr value •..•.... $l 1 HUl,flf)2, 12!i 

Iss1wcl-
Nu1nlwrof shnrm~. 1, 001~ Hlll 1 2.iii 
1'11r Y1Liue ........ $1, lli2, 2\10, 21:l 
])lvidernls p1tirl... $11U, 000 

Bnnds: 

Proferretl-
Anthorizrnl

Nmnber of sluireH. 
Pn,r vnl ne ....... . 

IHSl1"tl-
Nnn1bc'r of shares. 
PnrvnltH.1 ....... . 
D!videndH JttLirl. .. 

Authorized-
Nnmhor .................... .. 
Pnrvnluo ..................... . 

I""neil-
Nun1her ...................... . 
Pn.rv1ilne ................... . 
Intl'l'l'Ht paltl ................ . 

.A!"Sl'H~nH.~n tH 1evirnl. ........... ... _ ....... . 

Nurnher <.>f hwm·pm·n.ted rnrnipttnil~s .. _ ..... .. 
Cupitnl Rlocltan<l hondH iHstwd ......... .. 

C11plt11l sto.,Jc: 
'J'otitl 1tnthorlr.ed-

Nnm1rnr of s1rnrcs ···-----···· 
P1Lr va1ne •.. ................... 

'l'otltl iHHncrl-

lfJ,f>ll:l,ll!IO 
$1ti, 7Ull,·lllltl 

H,ti811,:12ti 
$8, K48, ~·18 

$1i,J.l.1 

fl, Kltl 
$il,:Hll,lHO 

1 
$·ltltl,OllO 

r.110,11011 
$;,oo, ooo 

l'IWDUCTION: lfl02. . 

Al1t· 
lnunn. 

l 
$2,llllll 

·JU 
$2,000 

Arizonn.. 

207 
$1\lfl,·1·11, 287 

2tlll,l:l8,u\IO 
$:1f>-l,:!fi0, 0011 

·tll i 127, OHll, 7lH 
$2, oou 

1
$1\1:!, iia4, 1107 

. . :~ · 1 · ~~~: ~~~: ~:l:l. 
$2, 1100 $:Jfi2, Otitl, 000 

<:uliforni1L. 

1·16 
$HU, ~7;11 ~ma 

tH, 817, OU!i 
$1:.!:.!, 7li:1, l~{i 

30, HH7, f>~l 
$H\I, 27·1, 211:1 

$1;(), 000 

tH 1 702,MlO 
$121,lil:l, 120 

Color1ulo. <korghL. 

1fB:J 2 
$277, f>G7, lli2 $1t10,0t10 

4.12, 718, :mo ri, 200,0110 
$·ltlfi,fi2tJ,H2ll ~ll,llll0,000 

!lll·l. \16'1, tl82 
$277, 41l7, 1G2 

l(J0,000 
$100,000 ............. . .......... 

·l:lll, 7\17, BOii 
$il!l8, \1'17, 82'.I 

fi, JH0,0110 
$ii, UU0,0011 

I 

l<ltllw. M1tl'yhrntl.1 ~lontium. Novnda, 

1-----1-·---··-- ·-··---
158 1 

$71, 015, 8fi7 $1, lltJO, 000 
Gl 

$1!9, •171, OBl 

1-IH, urn, ooo •ltl, ooo ur., irn, ooo 36, 77fi, 400 
$120, 8ii8, 000 :$1, tltlll, 000 

1

$1il2, 887, 1100 $M, \150, 080 

Hfi,:l:lfl,UH I ·10,000 ·1~,li0~,.117· 27,GJS,829 
$70, Ul2, 8·111 l$1, 000, 0110 $7f1, \1\18, fllll ~8\1, 471, 031 

~f>, 1\10 ........... ............. $UM 

147, on11. rioo I ·10, ooo 11ri, rn1, ooo a1i, 2r.u, 4ou 
$110, t lH, lltlll 

1

$1, 000, lltltl $132, 8H7, 000 $f18, 3Hl, (i80 

·IO 12il, i!\12, il\17 :Hl, 1172, Ml not, •170, •!Hll 100, 11110 8·1, 2s:1, H·I ·111, 000 ·12, GG2, 417 27, 270, 236 
$2, 000 $1U2,8ltl, fi70 $HU, 12•1, 20:! $27il, 271, l'oli $Hl0, till() $1111, ll7fi, fi.Itl '$!, tlrnl, 000 $71i, \lll8, f1JG $88, \1\15, 72G 

............. $titl,OllO ........................................................................ . 

1,HfiO, 1100 
$2,:ltlll,Olltl 

115, 000 
$1, 150, 000 

6,H21 1 0\IO 
$ti, fi73, 000 

211,000 
$ltl0,00ll 

l,R:121 fllltl 
$1, 7111, 00() 

oHl, ooo 
$1, 57r., 0110 

• • •• .. .. m1.1, :m7 rn, ooo a, ·l\1.1, l!Hi ......... .. 

: : : : : : : : .... ~~~·~ .. ~:_l'.. \ .... ~~~~ .. :~~- .. ~·~ .. :~~ .. :1~'.i .. :::: :: : : : : : 
l,ori2,:.011 

111:17,:;110 
~fl. l\I() 

i:l 
$-1-1,ti\ll,Hli:l 

!iH, fi.J!l, 7r1tl 
$li!l, lBfi, llllll 

B,11011 ............. 1,0110 \ ......... .. 
$:!, llOll, 0110 .. .. • . • .. . .. • $1110, 1100 .......... . 

J,H7fi ............. 1,0lli) \ ......... .. 
$1, lltlli, BH!I .. .. • • • • • .. .. $ltlll, tltltl .......... . 

$.W, IB2 .. . . • .. .. .. .. $H, tltlO ......... .. 
$•1tl,OOO $1,771,2:lll ....................... . 

Orog'tllt. Kon tit 
J)1Litt1!1l. 

7W 
$1Hll,lllll 

:nr1 .................................... .. 
$1!12,fill \"""""' ......................... . 
$1~fi: \11~~ : : : : :: :~::: ... "$1~7; f,l1t1' '$~7,"iil1F1; Hi2 

Virgin In. 'W11Hhl11gl1111. Wymnlng, 

ltl 
$·1,llRl,fiOO 

1110 
$121i,\lllll,\llfi 

Hl) 
$·l7, 11\i, \li1f1 

1HH 
$i:l 1 ifd 1 ·HlH 

·I 
$2 1 t100,:mo 

Hill 
$!11, 11211, llfill 

tlri
$H21 /HO, Uri~. 

·l,llll, 120 J.lll,21ll,illfi 1:1:1, lllll,litlll 
$17,112,llOtl $1Ull, ,11\ll,llllll $J:l7, 770,0110 

H-1, \lil,11011 
$!12, H:lll, 01111 

:I, 0110, 000 17U, H:ltl, 000 
$fi, •llltl, 000 $1:111, 1!17, 1\00 

00, 0!12,000 
S:ri?,.lHll,000' 

Nnmhcr of shareR ............ ·ltlll,000 :l\l,07•1,·l\111 1, 1Hll,ti20 70, \17ti, Ol!l 
$121i,\l\lll, \)lfl 

$ll, 000 

:IH,tlll~,·lll7 
$17, '1117, \Jrif1 

l,l!iil,MO 
$2,tlllll,fif10 

l:l!l,2:1H,1141 
$lll,IJ2tl,lirill l'nr1•nl11e..................... $100,000 $J.1,li:IH,Hil:l $·1,U8,l,fi00 

llividenrlH 111ild ..................................................... .. 
Common-

Authurized
Nnmbcrof~h1t1'1'H 
Pnr value ....... .. 

/i00,000 
$i>OO, 000 

nH, Hm, ~mo 
$ti8,fi(l\I, Otlll 

<1,011, 1~0 1,111,2:11,orn 1:12,rioo,1100 
$17,112,IJ()(I $1\J:l,.Jr.ll,0110 $1:17, 170,000 

IHm1rn1-
Nnmbcr nfshurcs. •IOO, 000 i!O, 20/i, 7110 1, JH\l, !120 
Parvnluc......... $·100,000 $.J.J,lHJ,lltl:l $•1,0Hl,WO 
.Dividends pnW .......................................... . 

Prefcrrcrl
Authorlzerl-

:17, fill2, •IU7 
$11l,m11,11riri 

H·I, \l71,0ll0 
$02, 8l!ll, 0011 

00,Bfi!l,nlll 
$7ll, 7M,<IOH 

ii, Ullll, 000 17", !180, 000 
$ri, •WO, ooo $13•1, aH2, r.oo 
1,1110,MO 

$2,0llO,MO 
rn1, mo, Ml 
$110,021,ilW 

NumberofshnreR. ............ B7H,fiO() .............. .............. fi!l0,000 .............. ............. 3,8/i0,000 
P11rv1tlne......... ............ $1i211,0llO .............. .............. $000,(100 .............. ............. $1,985,000 

fi9, liti2, 000 
$fi7,280,000 

84,42G, 078 
$32,.JlO, 055 

<100,000 
$200,000 

NumhPr of Rllltl'l'R. .. • • .. .. . • .. :lOH, 7110 .. • • • • • • .. • .. • • • .. • .. .. • • • .. li:IO, 0110 .. .. • .. .. .. .. • .. • .. • • .. .. • 2, O•J8, 000 200, 000 !Hsnerl- I 
i'nrv11l1w ......... 1............ $lfl7,2tltl .............. .............. $fi:l0,0llO .............. 1............ $1,30R,OOO $100,000 

Bond•: Divltlernl' pnl11 ... 
1 

.................................................................... 

1 

......... ., .... 

1

1............ . ......................... . 
Authorizctl- ' 

'""~~;:; .. ~ :: > ! : : :~·~I : .. : :: ·: : : : · :: : ... ~11 :·::.::: :: :.I:: :: : • : :-:;:::: :: 
As.~eesmcntslevicd ....................... I............ .............. ~32,000 $M,7f~J $1i,OOO, $1,li78,\lll0 ............. $1'J/i,3f>O ............. . 



MINES AND QUAIUUES. 

A c:omparbon of tlrn resn]ts ::.l10w11 in Tables 8 1mcl \l 
shows tbnt the amount of outstanding 1:1tock ttncl ]Jonds 
of the compnnie:-; wbieh reportt•d only devolopment 
work in 1002 was greater than that of the co111p1mit~s 
reporting production, dz, $1,17i1,ilOO,H52 fol' tlw for
mer as compared with $1,02.J,fl70,G±3 :for the latter. 
The :-;hare of placers in the tofatl outstanding eapitalizit
tion of prodndng mines amounted to $G8,005,7U4, or 
6.!\ por cont, while tlmt of ch~ep mines was $lWU,f>G4,84D. 

Tho division of stol'k into common and preforrecl is 
not cn:>tomary with gold and silver 111iniug c·ompmiios. 
In l\102 there were 77 compauioslrnving proforrm1 stock, 
tho par value of tlrnt issued being $23,804,±4fi. ThiK 
wns only l por ePnt of t.he total outstanding cttpit1tliz1i
tion of prodncing mines. 

Assessme11t compn.nie1:1, onec ii prominent feature in 

UJ,ARR OP STOCK. 

··~mnher.( 
oJ it11•.11r· I 
}JOl'iltl'<l 1--···· 

l'Olll}H\- ! 'l'OttLl. 
uh'"' ! 

gold ancl silnr mining, are less cmrnpfouous to-clay. 
There were, in Ullli!, 250 asst)ssment emupunies, of which 
9D opemtcd proclndng and 151 nouproducing· mines. 
Tho a1110nnt, of nsscssnwnts luded since organbmtion 
hy the fo1·nwr was $21,200,11 n, and hy the latter 
$ill,H57,5G8, a total of $52,857,fiS2, l'tlpn'sonting· an 
addition of 2 iwr cent to the total outstttnding· capih\l 
Htock and fnmlt-d indebtodness. The greater pttrt ol' this 
nmount, $42,fHill,822, wit;; rt>ported from Nevada, whPre 
assessments nre still among· tho favorit<•, rnemrn of rahdng 
fonds :for iuve::itmmit in gol<l and silver mining. 

The issno of bonds w118 little favon'cl, the toml 
amount issrwd on prodn:_\ing and developing mines be
ing only $10,120,74-1. Tlrn following sfatmnent show~ 
tho distrilmtion of incorporated companies hy th(\ dn.ss 
crf stock 1tnthorized and issued: 

1!4Hl'En. 

Gonunon. PruftirrP11. 
1 

$1, HH,:ll7,·127 $1\1, 102,1\110 $11017,011,7\l:l $l,OO~,Of')[i,G\Jn $U,O;';li,1U7 
·-----·--··--·--- - _____ .. ___ ---- --~··· 

Both (•OlllnHm mul prefurred •••••••••. __ ..•.•••• -
(!on1n1on only ..................................... . 

Rq>ortiug tlevelopmm1t w<>rk without prO(lllellon: 
'l'otnl ..................................... .. 

31 
1, O·IH 

Ci~, 2'..W, CiOO 
1, rn1, rno, r117 

1, \108, ilfll, l!lG 

Both "nmmon n11<l 11reforre<l ..................... •rn 
Comnum on}y.................................... I,lHU 

r.o, rno,ooo 
1, 8·18, lll2, J2li 

The following· bihle shows the par viihw ol' the 1inthor
i7'Nl capital i-touk aud h<mdR of all g-<Jld and sih'er 
mining e0111panics t~ng;agt•cl in dol~p or pllleer mining·, 
producing· and nonprodndng, by Rtfttrn,i ttn<l t<1nitol'ies, 
for 1!l0:1 and 1880: · 

TABLN 10.-• .Jut/w1·i:::ed capilali::ation <({ i1WOl']W1'1(lerl co111;11mil'8, 111·0- · 
dnni11r1 nnrl ?Wi1prod1.wi11u minr•R, 7111 .1tate,q mul larilm·ir'H: 1.'JO:J and 
1880. 

S'r.ATl·~ ()yt 'l'Elt.IllTOHY, Nnmlwr 
nfineor· 
porn WI 
(O(llllpll-

lliOH. 

.~;~:r\~~i,~1;0~)~. 
tltorlzccl-p111• 

v11lue. 

~~:;~~.~ C11pilnl stoek 
pomtc<l 11ncl honrls au
t'nmptt- thnrlze<l-pnr 
· nlos. vnlmi, 

-~---11--- -·~--~· 

United St1itcs ....... . 2, 774 $3, 1:H, 950, '183 

Al1tbnm1i........ ...... ..... 3 8,00'1, 000 
ArizoUIL ...... -.. -...... -.. . 2ii0 •100, 1Bi\, 000 
ArlmnH1tH .... __ .. • .. . .. .. .. 1 2, 000, 000 
Call!ornl!i.................. 387 826, 308, 42G 
Colomrlo........ .. . .. .. . . .. 822 851, 611, 287 
Georgi" ................... _ 10 28, 67fi, 000 
ld11ho .. _ ................ - .. 2:!3 201, 776, 440 
Mllhrn .............................................. .. 
Mnt'yhmd ................. - 1 1, 000, OOll 
1lonti1nn................... 122 212,427,'000 
Nov1ul•1 ........... _........ lOii 110, •J·rn, 080 
NcwHnmrmhiru ..................................... . 
NmvJol'He,Y .• --............. l flOO,UOO 
New 111 .. xwo .... _ ........ _. 112 . 113, o~n. ooo 
North C11rolirn1 ••• _ •.•• _.... rn 20, an2, ooo 
Oregon ................ ·---· HR 28~"10;i,800 
South Citrolirrn............. 2 750, 000 
South D1tlrnln . _ •....••. _... Jl)}l 201, !120, 000 
Tcx1rn....... ..... ..... . . .. . 1 100, ooo 
Utnh....................... 2G:i 182, OH, 000 
Ylrglnlti ................... 4 f>,•lOIJ,000 
Wnshingtnn ......... _...... 121 liiO, 267, f>OO 
Wyoming ... ;.............. 08 65, 105, 000 
l'lncer mines not !\l11Hsiflc1l 

bysto.tes ............................ : ............... . 

•158 $2, onr,, 817, 550 

-...... s8· ..... iuo;·iuo:ooo 
· · · · · · · tia· · .... :i7ti; utii; 250 

rna s2r,, 002, aoo 
s l,f>l0,000 

13 M, l·lf>, DDO 
11 Ii, ·100, oou 

· ....... ii ....... iii;ui\o;ooi1 
7R 7fi9, M5, 000 
1 500, 000 

........ 2 ........ 2;000:000 
a ri,rion, ooo 
2 5,000,000 

· .. · · · · 2i · .. · .. i is; i>oo; oi1i1 
.. · .. -"i·.!' · · · .. i r,6; ~oo: r100 

3 759,000 
1 400,000 

30 I :m. 110. ooo 

•ta, 126,!JIO rn, rn2,Mo I r1~ 1 fl.HJ, fiH~ 
1, 11\1, lUO, fit 7 ·············· i ~1Ht,:lfl~11Gl 

1, 8Ul15521 l2.ll 16, 7U\l,ll00 1, 171, l:IK,•.1111 8, H·lH, 2·18. 
, __ -------~ -~--- -- I -------ii---·~·······-~---···-~···-,.........··-·-···---""-

·13,:lfill,llllll rn, 7!1\l, oon :l7,n:n, nR 
J, 8118, lH:.?i l.~O ·············· 1i 1aa1 00:11 7:1a 

2H1 CiHli,AHO H~ 8-IS, ~HR 
l, laa, ~m:il 7;1:1 ......... ·~ .•••• ~ 

Them worn in all rnn cmnpunies hy which diyidm1ds 
worn pair1 in 11102; of' tlwso 121 operated deep mines 
1mc1 lfi placor min('S. '\'he following· Httttl'.ntNlL shows 
tlrn mpitnlization nnc1 <livich•nds of' 1tll dividend paying 
comp1inies anr1 ttlso the <'apitalization of the eompanios 
whi<'h paid 110 dividend.~ in lP02. 

Tlw Khttement shows that tho ttvemgo par YLtlne 
per Rlmre of Htoek 1·aried, rnngfog from n minimum 
of $1.,~7 for nondividcrnl imying eommon :;tock to It 

mnxirntun of $8.Gl for diddond paying proforrerl. 
There w1is no nrnterin1 di{forenee lwtwnen t.ho lworagn 
pnr Vftlne of stock autl10rfaed arnl iHHnod for dil'idond 
paying and nondiviclend paying <·ompanios, 11lthongh 
tho arerage for the :former wttH .somewl111t higher than 
for the latter. Of the rnn companies which paid di\"i
dends in l!l02, .J pnid them on proforred stoek only, 
Their authorizcrl citpital Rtock was $3,025,000, of which 
$2,400,000 WtlS eommon 1111<1. $l,ti25,000 was preferred. 
The outstiindiug common stock amount.eel to $2,ll>O,. 
000 and the outstarnling preforrod to $1,457,@2. Tho 
amount pitid in cliyidends on preforrecl stoek wn.s 
$03)285. One company, with nn anthorizod capital 
stock of $9,864,600, of which $!J,ll18,800 wits common 
and $3,045,800 was proforrecl, tLll being issuod, paid in 
dividends $23G, '7fi2 on commm1 n11cl $23G, 748 on pre
ferred stock. 

The average mte of clividencls on common stock wn.s 
fi.fi pc~r cent and on preferred !l.1 por cent. Ono hun
dred and thirty-onP other eompanies had only one 
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class of Htock upon whid1 tlividonds wen' imid. Thmo slmrn of stock autho~·izcd wns $2::UJ8 and pm· ;;barn 
\\'l'.l'C 21 cornpanies anthorbmd to isstw bond,.; of a total iHsnml, $20.88. Tho total nmunnt of intPn'st paid was 
par ntlne of $D,8HU,2UO; the lnHHls wern isHt1Pcl of 11 par $±0\l,il\l~, arernging H pc1· <'<'llL N01w of those 21 com-
vnltw of $7,tl58,8130. Tlrn an'l'llg'<' value of lioncls pnr pani<'A pnid dividends 011 it:-:1 sto<'k. 

Crrpitaliwtio11·1f di1•idc11d )111/fi!I[! 1111d 11011di1•idm1l ;H1yi11r1u11/Jlj)(i1u'1w1oitl1 dh·idul/ils 1f111l infrr1wt paitl: L90fd. 
-----·~---~---------·--··-· 

J)i\·iclernl puyit1g ~·om1utlliPs: 
'L'nltLI c1tp!t1Llizntion ........................................... . 

(~<lll\l1HH11-'tOl~k .....•... , ........• , ............................... . 
l)rufcrred Htoek ................................................. . 

Nnrnlivicknd paying oompn11i1.•s: 
Totnl c1\pitttllz1itlon .................................... ; .•.•••• 

Con1u1nn Ntock .......•........... ..........•............... 
11refL1rrell stoek ........................................... . 
llt1llll~ .................................................... .. 

AFTIIllHIZl~ll, 

Nn1nht•r of 
~hnrP~ or 

[1u1U!H. 

11V,li~U,8U7 

111', Otif1, :MU 
1, 004 1 •lbH 

65'J,(]78,Ull2 

tHH, 6i0 I li2fl 
f),Mi'2,7UIJ 

·Hfl,fliH 

Tolnl pnr 
vnltu.•, 

$~·la1 ltti, 750 

2:17, 71ti, Ui10 
f1,.J70,KUO 

\l~ll. 071,;ii\7 - ...... --~-·--····-· 
ur1t1, 11001 ·17i 

Ja,li:ll,8\lll 
ll, H:l\I, 2!10 

AvPra,E,w 
rwrshnr1 1 

or lion!l. 

$~.ll:l 

~. ()1 
a. r10 

I.fill 

L.J7 
•.!.,.ff\ 

~~. o~ 

Nnmliut·of 
~hnreH or 
IHHHl~. 

\14, 7\7,llfill 

\I:\, ~:.!U, Htitl 
l,.1U7, OU!J 

f1l!l,G~:l,8lll 

fill, llii7, OUti 
·l,:~\iU,tHK 

2lltl, 1·17 

~--··- ----~-.. - .. .,. --- ·-----
T11t11! ['ttl' 

rnlm•. 

$1u1.o'..!01anr1 

JHrl, tilll1 u:rn 
r1, .rnal .m2 

H;~a, \li10, :.!iS 

Htfl 1 .1:ix1 ooa 
\), f1f)'.~. ?lif1 
7, uns, nou 

1 Al't>l'l\gt'I . 
JH'I' "hare llivHll.mtlN 1~r 
or 1;otul. inten·~t p1Ll1l. 

$~.lll srn,.m.1, H4 
1. tHI 111, 1~.J. 711 
a. m a:m, oaa 

1.(ll •lllU, :lU2 
··-·-·------·-

l. f1U .................. 
2. lU ···· · ··.iui1;:iu2 :.?0. H:-i 

---·---

The following h; n stnt<>nwul of diYidPntlK paid hy in
eol'poratecl comp1rnit>s in 1 !10~ and l KK.+, 1•tnup1u·ecl with 
tho production of tlH' pr1'cion;; l!H~l'als for tho snurn ymtrK: 

Yr~AIL 
AnwnnLof 
1llvl11"u1\,, 

tJrm•~ Ynhw 
of lht• )II'<'· 

t•lt111H llll'IHIH 
(«~Olllllllll'~ 

1•lnl). 

oprnont wo1·k, <luring ti!(\ ,Y<!ttl' <!X<'<!rnled tlwir receipts. 
Tlw di\'id1'rnls <ll'<'l1trt1d hy tht'HI' comp1rni1Js i1.ggrng11.ted 
$11Ui,l-J.H, m1(. of n totitl prrnln!'t ntluod at $1,UfiD,017. 
It i:-; ohvio11:-; t\mt. t.lrn:-:1P. diYi<ll'ntls lmd no n'-httinn t,o the 
t'lll'llillg'H of t.lHI y('.ll!'. Likmris<', tlw fniln1·1 1 to rlt~clnrn 
a tlivitlniHl <\ops noL MeesHttrily :-;how iwtnnl \o:-;s. g1trn
iug1:i nmy ha\'n l>Pl'll in\'l'Ktl\ll in (l<'VPloprnm1t wol'k, in 

<ll'Kl"l t]I)'~ i'\•l I t t' \ l . . . t "7i:Kfo:oliii now equqmwn · o · p Ill\ .s, lll tt<'11u11·1ug new prnpnr ·y, 

1 Ext~l11sive of Alni,;kn. 
2 Jh.'J'ort of the l.Jin•ctor of tho Miut on tlw l'ro<1111·tiou of the l'rt•td<ll!H ~ft!lnlH 

in the l nitctl StttteH, l~K-1, p11gu H. 

('.k, It is foil' t.o ltHH\lllH', ho\\'<!Y<H', t:lmt g<'nor1tlly 
tlw paynwnt u f <lh·itl<·nd:-1 i1-1 a sign nf s11t·epssfol opPl'lt· 
!'.ion. To facilita(:(I. eon1parino11s, nll itworpomtt1cl com-

.A snrnmnry of dividend and uouclfricluud ].mying 1•orn- imnioK 1u•o im·1t11gPLl unrhw ,tlmm heudH: (l) Divitlnnd 
pnni<'s is pre1:Jentecl in Table ll. It must l>e boruP in mind p1tying--tha!" is, eo1upanioli that paid dividends during 
t;hat the payment of diddends in a given yoitr b not in- l\lO~; (~) uontliviclentl pttying comp1.tniuH owning pro-
dicntivc of net profit:; earned during tho s1inw .)'PfU', for tlnctivo mi11os; (B) doveloping und producing companies, 
dividends may be paid from tho 1wcumnlated Htll'plns of meaning uompiuiios with which woduetion was :i.uerely 
former yearH. AnHmg the urn eompauies which paid · incidontal to clovelopment work, expenclitur<'s being- in 
dividendH were 15 whoso exponditnres, most.ly for clevol- <'Xt!eSK ol' receipts. 
'.rABl,I~ 11.-SUNI\YlAHY FOH DIVIDJ.;ND PA YINU AND NONDIVllll~ND PA YING COMPANrns, BY CLASSES OF l\UNES: 1902 • 

.... .... ........... "" 

mi. 

I 
· Noutlivl1lou1! pitying, Nt m1llvidond pn)•lng. 

Total. 'J'nttLJ. J)I vl11eud 
JllL)'illg, Duvel<1p

Pr0<ltwtlvc. illg tUHl 
111·m\ue

ing. 

Dividend 
11uylng. 

ldnc.t!ve. Pr< 

---
N11ml.Jcr of operators 
&tlluieR: 

1, 07U 130 GH 02·1 117 [131\ 

$-J7.I, •120 

, 674, lliH 
, ll21l, OliU 
$177, 587 

$777, Ollll 

,8B0 1 070 

J U(I!}, 82i 

, 108, 25L 

'7'10, 100 
,5:Jll, 100 
i/3li, 101 
573, O'JO 

, 9Bli, 941 

$7 

l 220, 570 

~56, 487 

General offiet•rs.. $810, fifl5 $2·11, 7-17 ~187, 3•1fi $81, ·Hl:l I $7n, 0118 
Other stilt\r!ecl 

employees ..... $B,03·1,21i:l $1,:J-JO,:nn $1,HOll,llH $40ll,82ll $:1,:l!'.H,2811 $1,301,llOn $1 
W11ges ............... $ao, 1ma. 1011 $11, Ifill, 701 $Hi, rn1, 227 $2, 7-lfi, Holl ;$2H, 1127, liifl $1lll8flll, <JM $!fl 
Cnntmetwork....... $ii2l,U2l \ $1U5,40H $177,72·1 $J.18,72U [ $fll1,·1:Hl ~189,225 
\\'ork tm shtno of 

product •....•.••..• $1, lfi.1, 05f1 I $2i7, um $i77, nu $100, 22ri I $1, lt!J, :nn $277, 991 
"'.111""cll1menus c x- I 

pt!n.1.1es....... .. . . . . 5M, ·119, 537 $2, OH, 022 tl, otB, 430 $:llil, ri7u $1, ~:.!a, mm 
11 

$~, 0081 492 $1 
Co."t of Hnppl!es 1im1 • I 

l111Ltel'illl8 .......... $H, Gi7, U77 $fi,.!70, 101 $7, uria, 2\)\) $1, 2fll, rm $1'1, OHl, 8\14 $fi, ll05,252 $7 
Ore 8ohl IUHl treritcil, I I rt I 

f.:hort tln1s . . . . . . . . . 8, 11641 o~a :1, 2221 uxo 01 lOR, 2ri1 1a2, 7!12 H, ·1111, o~a a, 22~1 980 
ViLlUe of bullion I · 

contents: · I \ 
Gold ............. $M,02:l,002 $2G,O:ll,!l2:l $2!l,J07,Hfi0 $1,HHil,720 $01,520,030 $25,o:ll,058 $2•J 
S!lver ............ 1$!H,51i3,ofl:l $11,317, 7<H $li,fl3ll,OU7 $71-1,fl\l~ $18,ulil, 7UH $11,Hl7,210 $0 
Lcacl ............ 

1

$10, Hl9, :125 I $li, 958, 2% $3, l31i, 101 $1lM, ll2\l $10, lUll, :l2fi $Gk 058, 205 ~3 
Other mettils .. .. $1, aoo, nm $H2·1,.16H $574, O\JH $Hl2, OH:J I $1, 300, 185 ~ll24, <IOH 
Total gro~s vnluc ;$lH, 080, 32\l 

1

.$.J5, •l:J2, mo $30, 348, 8fl5 $2, ao5, ll~4 ,$HJ, 5Hl, B3:J $14,.131, 931 $3•1 

A>;~~u~.~.1::~ .............. ···· .................... ····-........ 1 $10 I - $1~ Vo..hrn of j)I'lllluct 1tl 
miuc .............. $08, 327, 7;,.J 

1

$Hii, illl7, ua2 ls:n, 578, ·rn5 $1, 4'11, a~7 $Gii, 8:l!, ll\l4 $H.J, 311,filli $30 
Avern.ge p~r I 

lUino . . . . . . SGSJ S2TJ $250, G17 $fll, ..tat ~H, 381 S711 '..!•17 I $2\);l. '2ti1 

$22t1, 312 

Developing 
1u11l pro-
clncing. 

. .--~ .... ~·-·· .. ~· 

272 

$73, 280 

Sllll,527 
$2,.Hl,lM2 

$Hl,l12.\ 

$100,225 

$:12'1, 957 

$1, 10fi, 815 

132, 792 

$1 2•11, 972 sm, 4ss 
$104, 92\l 
$102,077 

$2, 1(\3, 4fil 

$16 

$1, 299, 909 

$.l, 77\l 

........ " . .... 

PJ,AClm MINES, 

-~·.,··~-- ·---
Nomllvidenc! paying. 

---~ 

Totnl. Dlviclond Devel oft" pitying. 
Productive. Ing nm 

prm\11c· 
ing. 

·------ ---
11>5 19 79 57 

$ll7, 587 $10, ,13[1 $12, 92fi $8,227 

$2·17, 977 $:J9,22•1 $12fJ, ,15.J $83, 21l9 
$1, 120, 621i $:lUO, 250 $522, lfi8 $80•1, 217 

$Hl,·J85 $0, 2•13 $137 $1,105 

$0•l0 ........... ~ft·JO ....... 
$1\)(i,512 $ao,oao $12:J, 80() $:10,fi:.12 

$5\lG, 083 $HH,8•19 $~Ha, ·1i2 ~147, 702 

........ ··········· -........... .......... 

$2, 502, 972 $9H9, OOfl $1, 301, 5;;9 $141, 748 
$1,MiO 355,1 $HU7 $109 

· ...... $.ia1· ··········· ....... $ii18' ........ $6 
! ii,'i11ii1,'2iii' $2, 50·1, 9Uil $l,3fi2, 91-1 $141,81]3 

............ 
1 ••••••••••• ············ ·········· 

$2, 405, 7r.o ; $VOil, .U 7 $1 1am1 9'.!fl $J.!J,.Jl 

$1G,1W $:12,.1.1:1 $1i1 H\\l i $2,-[I_\ 

I 
--~------ ------.-·--"·"·-- ·---------.. --.. _ .. ______ ,. ___ --'-• ----~-..... - -·-·- ~ ---·--·- -



518 MINES AND QUARRIES. 

The preceding table shows that the dividend payillg 
companie::i contribute(l over 01\e-half of the output. 
Taking deep mines itlone and eliminating cornpnnios 
with which production was merely incidental to develop
ment work, it will ho observed that the gmcle of ore 
mined by dividend paying companies was worth $14 per 
ton, whermts the ore mined by 11ondivickmd paying 
compnnie::; was worth only $7. 

Emplo,11ee8 mul 'lf'lt{le8. -Tho average number of wage
earners employed in gold and silnir mines was 47,!!05 
men, of whom 33,821 were employed in deep mine:>, 
2,321 in placer mines1 and11, 7G3 in mines reporting only 
development work. Their total wt1ges amounted to 

$4:7,G58,17fl. fo a11y rw:d,Y:-dR of these iigures it must 
be borne in mind that the :thove num her of wage-earners 
is an iwemgc, computed on tl1P b~si::; of iHlO ·working 
clays, 1111cl is not identiml with the ndmd munlHH' of 
persons who earned tho mnonnt of w:tgcs reported. 
The 1w01·nge pQr witge-earnor accordingly represents 
t,110 cost of one man':-: lalior to the employn1·, which 
is not iclcntie11l with the avemg·e nnurntl eurui11gs. For 
the pmpose ol' estimating the ettrning capncity of wage
e:1men;, unmtge chtily rntes Hhould he eonsultml. 

The following fable shows tho distribution of wage
ertrners 1wcording to drtily rntes of pay for the seveml 
classos of employees: 

T,\IJI,m 12.-DISTRIBUTION OF WAGE-EABNEHS ACCORDIN<i TO DAILY HATEN OF PAY, BY OUClll'ATION8: l\lll2. 

.A.!,J, CJ,AS~RB. ENGIN!ClmH, l<'IHKMgN, 

MACIIlNlHTR, 
BI~ACJ\:!sl\IITllS, 
CAJt1•gNTl~llH 1 
AND OTIIJi:Jt 
MECllANJCH. 

··--.. ::;;;.;.:::::::::.=:::..:.:::::::::: 

MINlmH, 

RA'l'E PETt DAY 
(DOI.J,AUS), 

Av or- P"I' Aver-
1
,,.

1
, Aver-

1
, .. 

1
, --··--··I·~-.~r ~:.~ l'er - ~~er-

1
1 ~Aver- ~-1> .. -r·-· ~\~~;.~" I' ---·--~·~1 · ·!·-:--

' c ' ~ c \gc nge er uge ' I\"(' <'r \ Y<'l'll"C er 
1;~~~- centof ttge l1cntol ago centol' vemge <'<'ntof 1 ' <'<'ntof eentof mim· cwntnf nrliii- •~1mtof (uniibei·1ccntof 
her. tut111. 1(;~1~1- totnl. 1~:!t totr11. mim lwr. toti1l. 1\~~~- tiitnl. 1(:~11~'.- !otrtl. her. to!ttl. her. !O!ul. • tutnl, 

---;;t~:~ ... -~~ ::~:-. ·:;7, 005 100. o I 2, 1; 100. o ·-ri~~ -~~: o .. a, •to5 100. o 28, ooK ~~;~- ·-;,-80·1 100. o . fi7'1 1~0~~ -;1:i 100. o u, 219 100. o 

&~ri~1ri~~:~~::::::::: ~ ::~~" «~~ \~~~::~; ;~;~~; ~~::0 :::6:~-: ::~:c~~~~~: <):~: :: .. :~~r ~<~!~- ~-~~~- :~zi~ i::::::: ::::::: l, ~u M u 
1.00101.21............. M4 i.1 80 1.4 19 s..t rn o.n 2.12 o.9 78 . 2.0 ............... / 3 o.o lii:l 1.7 
1.25 to 1.4\l............. 351 o. 7 Iii o. 7 1 o. 2 :m 1. 1 183 o. o 28 o. 7 . . • .. .. . . . . . • . • fi rn. 2 H3 o. ll 
1.5oto l.N............. li06 i.1 9 0.4 Ii o.u rn o.ri 2.rn o.n fir! 1 .. 1 ·J o. 7 :i u.o rn7 l.K 
1.75touu ............. 718 1.5 3 0.2 5 o.9 rn O.·l 2;;0 o.n 103 2.7 .............................. BH H.7 
2.ooto2.2·1.. ••••••.••.. 1,530 a.2 8 0 .. 1 rn :u ~o 2,:i 1:in 1.0 180 ·l.7 2 0.:1 I f> 1ri.2 Hll:I 8.7 
2.2n to 2 . .io............. u2s 1. o 2 o. 1 9 !. o 2a o. 7 a:i7 1. 2 210 ii. 4 2 o. a , . . . . . . . . . . .. . . . :im :i. 7 
2.l\Oto2.74 .••••••...... 6,641 13.9 01 2,•1 77 l:l.\I ltil ·t.7 B,G:!:I 12.9 910 23.7 Oil llJ>I'• .............. 1,7:17 lt!.7 

s.oo t.o :.l.2•!............. lfi, 90·1 S:l.4 ·160 21. 0 1m1 BO. G 6H2 20. 0 10, 101 sn. 0 ·1, !HR ao. 7 191 :J:l. :l .. . . .. . . . .. • .. • :i, ~O:J 3·1. fl 
2.7f1 to 2.09 ............ .' S, 603 7. 5 28 11. H 28 Ii. 1 Bl 2. •I 2, 820 Hl.1 1·12 3. 7 20 •J. fl . . .. .. • . • • . .... •1ti\I f>. I 

s.2F1 to 8.4\J............. 1, 922 4, o 9.1 4. 4 5 o. u Jall ·t. o 981 a. r, 2;,9 n. 7 20 fi. 1 .. • .. . • . . .. .. .. 4rn -t. f> 
a.no to a. 7'1............. 10, 043 21. o 478 22.;; 11\H 28. 6 1

7
1i..1

1 
2:!·. ~1

1 n, 021 2·1. 7 f>f>.l Ha 210 an. n . . . . . . . . • . • . . . u:n rn. o 
S.7fito3.09 ............. 468 1.0 ·15 2.1 B 0.0 , 29\1 1.1 Ii 0.1 U 1.01 ............... lH O.·l 
4.00 to 'l.2·l............. :J, li·l4 7. ·1 7ti2 I 35. 8 46 H, 3 \l\lH 2\1. a l, :mH cl. 8 11 0. il B2 Ii, ti .. • • .. .. • • .. • .. :J:l7 3. fl 

• 4.25 and over.......... (i22 1. 3 137 6. 4 f> O. !l 28l! 8. 3 O!l O. 2 .• • .. • .. .. ..... 3 • (l, fi /"...... • • • • • • • J:ll 1. 4 

··---.,. ... --.. -·. ··-·----·----·-··- ··--···-·-·-·~-~,.-

t Ll~!-i:-i tlutn mw-tenth of 1 ]IN' (IPBt. 

As shown hy the nbove tnhle, pmctimlly all of the 
wngc-carners in gold and silver mines received $2 per 
day or over. ·when the figures for the severn.1 classes 
are combined it i8 found thnt 03.3 per cent of the total 
number received between $2 and $4.24:. The stath;tics 
show a very large concentmtion o:f the wage-earners in 
three mte groups, ns follows: 13. 9 per cent of the tofal 
number in group $2.50 to $2.'74, 33.4 per cent in 
group $3 to $3. 24:, and 21 per cent in group $3. 50 to 
$3. 74. Most of the employees included in thm;e groups 
probably received the eyen rates $2.50, $3 or $B.50 
per day. 

More than half of the wage-earners were returned 
as miners. '!'heir wages ranged between narrow limitR, 
87.2 per cent of the total number hnving' been paid 
:from $2.50 to $3.74: per day. In the rate group $:3 to 
$3.24 arc included 3() pei' cent of all the miners reported. 
There were also 3,864 men returned as miners' helpers, 
about one-seventh the number o:f miners. The rates of 
pay for the~ie helpers were somewhat lower than those 
paid to the miners. 

The rtttcs paid to engineers, maehinbts, ttnd other 

mechanics were higher than those of tho other wagn
earners; ll2.8 per cent of the cngiirners and 8(\.11 per 
cent of the ll11tehinists itnd other nwclmnics received 
$B per chy or over. At$± or more the respective pro
portions were 42.2 and 87.H per cent 'rbn rate!-\ for 
firemen were somcwlrnt lower, ft mnch greater propor
tion of them having been paid less thim $3 per day. 
The ritnge of wages :for 7n.1 pm' cent of the firemen 
was from $2.50 to $3. 74 per day. There wero 57,b tim
lrnrmen and track layers reported, all but 8 of whom re
ceived $2.50 per cl!ty or more. The cln,ily mtes for the 
great pitrt o:f thei,m employees were probably$3 or $8.50, 
as 33.:3 per cent of them are inclnclecl in the group $3 
to $B.24, ftnd 36.G per cent in the gronp $3.50 to $:-l.74. 

The boys under 1G years employed in gold ancl silver 
mine::; numbered only 33, itnd constituted less than one
tenth of 1 per cent of the tofal number of w:tge-c1uner~. 
Five of these boys received less than 50 cents 11 dny, 
and the rest of them were paid between 50 ccntti nnd 
$2.24. 

The group of "all other wuge-earners " includes 
D,27H men who were not reported under the more spe-

l 

I 



GOLD AND SILVER. 5Hi 

dfic heads. The mtcs of pay for thrnm employees were 
somewhat lower than thost~ fol' the mtg'l'-nttl'llPI's already 
considered. nhont one-11fth (::H.8 per eeut) haying; lllwn 
pai1l less than $:3.r>O ]WI' day. Tlw majority ol' them, 
howenir, rncei n~l1 nt least $~. 50 and n largo ]H'opm-tion 
received eonsiclerably more than that. TlH• group 
showing the g'l'CttlPSt lllllllher OT employem; i,; that from 
$3 to $3.2±; in that orw gronp are inl'lndt'rl rl-J.:) ]WI' 

eent oi' all the wngp-earner:-; i11 this claHs. 

Tabin 13 shows the distribution of wage-earners 
according to daily mtes of pay for those 1-1tates which 
em11loye,cl on the average morn than om~ thonsnnd wag-o
!\lll'tWl's. ln aclclitiou to the number iiwluded in cneh 
mte group, the percenfatg-Bs which thPsP 11n11i lwr::; form 
of thP state total are g·iven and also tlrn enmtl111tive per
centngrni which :-;how for mwh mtB the proportion of the 
total 11mnher receiving that ratB or more. 

TABL1' 13.-DISTRIBUTIUN OF \VAUE-EAH,NERP :\t'UORDINU 'l'O DAILY HATES OF PAY, BY STATES AND 
TEIWIT!l!UES: 1002. 

[Euell cumulativt1 percentnge show~ the 1n·o1111rtinn of tlw tot11l u11111lH'r l'l't'l'h·ing- n wngL~ as great UH, or greu.tcr tlrnn, the lowest wage of the giveu wage group.] 

UATE l'Ell DAY 
(DllLLAHH), 

Tol11l ......... 

LeR~ tlrnn o.rio ...... 
0.50 to 0.7·1 ......... 
O.if> to 0.99 ..... ; .... 
1.00 to 1.~-1 ......... 
1.2fl to 1..t\I ......... 
1.rio to 1.7·1 ......... 
1.7ii to 1.9\1 ......... 
2.00 to 2.2'1 ......... 
2.20 to 2..19 ..•...•.. 
~.!"~Oto 2.7·! ......... 
:t7fi to ~.uu ......... 
:I.OU lo 3.2·1 ......... 
a.:Jfl tn;L·m ....•.... 
tl.f>O tn tl.7'1 ......... 
:t7fi to H.90 .......... 
-1.0ll to 4.2·1 ......... 
•t.2.ll arnl nYer ...... 

JL\'l'g Pmt JJAY 
(Tl(lJ,l.AllH). 

'l'ol11l .......... . 

FXlTF.D HTATI<:H. 

'''erngn Pl~r ( ~lmtllla-
1" ~\""' t!tmt of live pt!l'· 
nnrnh~r. lutnl. t!Pntngu. 

·17,905 100.0 
~--

rn (I) 100. ll 
72 o. 2 m1.u 

H\17 0.8 \1\1.H 
fi·M 1. 1 \JU.ti 
ilf>l o. 7 97. \I 
fill Ii 1.1 \)i.2 
718 1.fi Uti.1 

1, 580 a.2 u.J. n 
928 I. 9 Ul.-1 

0, IHl 1:1. \l HU.f> 
3,003 7.fl 7fi. ti 

lii,U\M aa .. 1 (18. l 
1, U~2 ·l.O :J.J. 7 

lll,0·18 '21.0 ao. 7 
·lll8 1. u ll. 7 

3,fiH 7,.1 8. 7 
(j~~ 1.3 l. 3 

\ verugo Per Cum nl1i
~111mber eent of tlvt• por

. totul. cont11gl!. 

2, 7f19 100. u 

-"" 

CAI,fl.'OltNIA. COi.Oii ADO. IllA!IO, Alt!ZllNA. \I 

*~~;_ ;~~-11 ~:SI¥, *,:.~:1;;:: ·:~::::' ~J.~i~ ;ri;;~ ~:~~,; :r~ ~,::r,;, ·;.:::.1.11 £;ra 
ll,OMf> lllll.O ........... \l.-l31i ]()(),O :··:·:···· __ 1:1,~~~ :oo.~J.:.:.:..:..:..: -~2a1 _1~1.0\...:..:.:.:...: 

.......... ........ .......... JI ~(:,i JOc'.9)9~.:~,,. ~:-~~-li.~~''(1,'))"l""i~~.~!.ll: ~ ...... l:'i' ::.-~~(.J).-1:~1· 1?.,~.l·.·,~99 
""""'("'('1j"'"'"ii1i1.'i1' 1 u ( uu " 

7 ti. 2 \)\!,\I 1li . 0, 2 99. 9 8 0.1 !l!l. !I 2~ ll. 5 \I!), 9 
~7 o. 7 uu. ~ au : o. a 99. R o (') I uu. 11 rn u. a ou. -1 

l:Jri ll. 7 \lU. 1 1ll:1 ' 1.1 UU.f1 1f> O. l \m, \l 8 11.2 ! 00.1 
HH ·!· ~ \lfl.-1 2:!11 : 2 .. 1 \)H.-1 rno 1. 2 \1\1. 8 lU ll. 2 I 98. 9 
2,n h .. > 91. -1 ·11111 ' ·I. a 9<i. o 327 2. •l 98. o :in o. 11 I 93. 7 

Hfi 1.0 Hl.\I ·In f>.11 \ll.7 77 O.G \lli.2 J.l o.a' 9i.H 
188 Ii, l H:!. \I :l, ll77 :!2. II . Hli. 7 I, Bllll 10. l llf>. 0 IH l. fl ' 97. 5 
nr, a.1 7H. H l, ~uo rn. 7 f)·L I mm fl. u Hfi. o HO ~. o Htl. o 
87-1 2a. 1 1ri. 7 2, H:m :m. 1 ·Ill . .i o, 02u •. 18. a 7H. 1; 1, 18·1 2H. o \H. o 
17a ·1. 7 ri2. o 1\1:1 2.1 JU. 3 onn ·!. ri ao. a li2fl 1-1. H uo. o 

1
• 
2i~ 3~: ~ n: u -I~~ 3: ~ fi: ~ 1

• ~n 1 ~: J i1: ~ 1
• 
81~ .[tu r.u 

·llH 11.•l 1:1 .. 1 : 209 2.2 2.6 l,.lHH ll.0 12.-1 277 li.O 7.7 
7fi 2. ll 2. 0 :lll ll. ·1 O. •l !Hfi IA l .. l ·lH 1. 1 1.1 

ra:YAl\A. HOU'l'H HAKOTA, UTAH. 
~u.L OTIIJ.:ll NTA'J'ES AND 

TimmTonrns. 

A Por Cmnuln· A.. T. Pm· cumulfi~ A. I ·nge Per Cnmuln· \ver iu·p Pm· Cnmuln-
l ll;·l~ll'llJll7.'l~ emit of th'<•!""" \~[i'1g1~ t•tml ol live per· m;~;lll'r cent of tive per- 1 1 0 

' L'l'Ilt of live per
totul. eonlugo. 1111 ltl • tolnl. eentngo. · • totul. eentngc. nmnllLir, totn.l. t>unttige. 

- \---·'""' ---
1,fi.IU 100.0 .......... :i,.J:l(l 100.0 .......... ·1,28fi JOll.O ......... . .J, 918 100. 0 .......... 

i:~r~~!i{~~::::::: ::~::~~ ;;:~::":: ::~~~:":":: ........ ~ .. ~~~;::T =··;~!: ~ I,:-::~:::'~~ ::':~:~~ ~~~-~~~ : : : : : : : : ~ r~~:;:~ lr:~: ~ ):le =~o.c~cc~·1 
1.00tol.~·1.......... 1 (l) 100.0 1 0.1 9U.H'............................ JO, 0.2 m1.o 

----· ~--·-·-
11 0.2 100.0 
07 1 .. 1 99.8 

auo 7.ll 98.'l 
'170 9. 7 90.5 

i:~~ :n~1: ::::::::: :::::::::: :::::::: iiii: ii ....... i;ri· .... :i:o· ~ii:~ ....... iu· .... o::i· .... io1i:1i· ~ (~· 1 iiii:~ 
1.76 to um ...... .. .. 1 (l) \JU. u Iii 1. o ur .. 8 .. .... • .. • .. .. .. .. uu. 7 Ii 0.1 110. 7 
2.00 tn 2.24 .. . .. . .. .. 3 0.1 U9. 9 H 0. H U-1. H JR o. ,, \)!!, 7 15a ii. ti U!l. ti 
2.25 to 2.-rn .......... .......... ........ U!l.U 2 0.1 \M.U 1 (I) !I0.2 23H fi.G oo.o 
2.50 to 2.7'1 .... .. .... 20 U. 7 99. 9 <10 2. 8 93. U 2·12 7.1 !JU. 2 I, 121 20. 2 9ll. 4 
2.75 to 2.09 ...... .... .. ... .. .. . .. .. .. .. uu. 2 7li ·I. 6 01.1 .J o. 1 112 1 mm 21. 8 64. 2 
:J.00 lo 3.2'1 ...... .. .. ·l:lfi 10. 8 99. 2 Ii{! :!8, 9 Hli. fl 1, Oil.I :H. ll 92. 0 I, 2!17 30. B ,11~ .. -Jl . 
11.25103.49 .......... 20 1.1 Hll.4 1\7 a.r1 ·17.ti R ll.2 r.1.11 l,Hl s.s " 
:l.li0to3.7'1.......... 1,816 ilr>.8 x2.a 217 lH.2 'tJ.1 I,Rfl2 fi:\,\I liO.H 274 6,<l 8.h' 
a. 7f> to 3.99 .. .. • .. .. . 4ti 1. 7 111. r, H o. 5 BO. 9 0 0. 2 Ii. 0 36 0. 8 2. <J • 
•!.OU tn •1.2·1 .. .. .. • . .. 387 rn. 2 H x HX 25. 3 ao. ·l J.lfl ·I. 2 11. 7 fi9 1. •1 l, 6 . 
J.2fi and over........ 70 2. G 2.11 8fi fi. l 5. 1 Hll 2. fl 2. n 7 O. 2 0. 2 

2\\\) f),f) 3\),\\ 
ltl7 S.·1 7fi.3 
J.17 3.ll Tl. 9 
33fi 6.X GH.9 
89 l. 8 02.1 

528 lO. 0 00.3 
llil a.a 49. 7 

1, l:ll 23.1 4ll.-l 
91 1. R 28.3 

79il 111. 2 21.5 
:11 O.R Ii.a 

rn:i a.u 4.n 
30 O.ll 0.6 

""---·-~--·----

Of the states for which statistics 'are, presented sep
nrntely in the above tn.ble, rates wore highest in Mon
tarnt. Practically all of the wage-earners in that state 
reccivocl at least $3 per diiy, and 82.3 per cent of them 
were paid $3.50 or over. In the single group $3.50 
to $B. 7± are inclmlecl ()i5, 8 per cent of all the wage-Barn
ers and !t large proportion of these prohttbly recci\'ccl 
exactly $3.50 per day. 

In South Dakota, Idaho, and Nevada the rates pa.id 
were somewhat foss thnn in Montnrni, hut between 
the thrBe states there was, on the whole, comp1imtiYely 

little~ differeHce. At first glance it wonlil seem that 
of tlrn three stntes mtes were higlrnst in N e\'ada, for 
that state :-;hows an oxceptionitlly large proportion of 
witge-e1irners nt $,~ nnd over: It will lw noticed, 
however, tlrnt the proportions at. $3 or mon• and at 
$8. 50 or more rtre greater in South Dakota 1uHl Idaho 
tha1t in Novacla, while the proportion:-; reet-iving less 
than $3 are smaller. Of tlrn wnge-Pnmcrs in South 
Dtikotn, 58. !) per cent are included in the c:ing-le group 
$8. 50 to $3. U, n.nd Bl per cent in the gronp $:3 to 
$3.2±. In Id1iho 86 lWl' cent \\re i.nclud<.'Cl itt thrl?,e. 
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corn:;ecntive groups, constituting the rnnge from $3 to 
$3. 74 per day. There was r1 grc11ter divergmiee in the 
wRges paid in Nevada, the group including tho grmit
est number of employee;,; being that from li'H to $8.2±, 
and the one including the next largest munlJer being 
tbnt from$± to $±.2±. 

Following· the states ubove mentioned in tho order of 
the mtos piLid come Colomclo anu Arizonn. In these 
two states, itlso, there was on the whole eomparn,tivcly 
liWe difference in w11ges. In Colomdo the range of 
wages for 04:.2 per cent of the wage-rnlrners was from 
$2.50 to $4:.2± per chly, 48.3 per cent being included 
in the single group $3 to $3. 24. In Arizona the vmge
e1Lrners were distributed in ·smaller gronpH over it 
wider mnge. Practically all of them (!J7.1 per cent) 
received between $1.50 imcl $4.24: per clay. The great
est concentration in Arizona is !Lt $3 to $8.50 per day, 
28.7 per cent being included in group $3 to $8.24 and 
33.4: per cent in group $8.50 to $3. 74. 

Of the states which employed, on the average, more 
tlum one thousand w1igc-earnern, 01lifornhL anc1 Uhth 
show the lowest mtes. In each of these states the 
greater part of the wiige-earners received between 
$2.50 and $3.24: per day,· the proportion included 
between thrn,;e limits beinir 7ll.4 per mmt £or Californh1 
and 78.3 per cent for Utah. 

It will be notieecl that the statisties grouped under 
"all other states and territories" include practically all 
tho returns for wage-earners receiving less than $1. 50 
per day. This is clue to the inclusion of several 
Southern states, in which rates of wages were low. 
'.rbey reported a comparatively small number of wage
eamers. The employees at the higher rates included 
under "all other states and territories" were prin· 
cipally in Oregon, New Mexico, lLncl Washington, 
where rates were approximately the same as in the 
W cstern states, for which a sepamte showing is made 
in Table 13. 

In addition to regular wage-earners employed by the 
day or by the tn:,;k, there is a special class of labor va
riously designated as" leasers," "block lessees," "trib
uters," "chloriders," etc. Techniwlly, they "lease" 
from the operator fL block in the mine and '' ptLy" a 
stipulated royalty, which varies with the richness of 
the ore; in reiility all the ore hoisted is nsua11y delivered 
to the opemtor and marketed by him, or else it is 
shipped in his name to the sampler or smelter; the 
operator ret1tins his royalty, or 1Lnthorizes the ore buyer 
to withhold the same, and pays to the "lessees" their 
share of the proceeds. In all cases these workers fur
n h1h their own mine supplies. While resemb1ing in 
form an ordinary mining leai,;u, this is in substance a' 
contract of employment on a slut.re of the product. 

The 11vernge number of miners employed on a share 
of the product in l!l02 was 1,280, and the totnl com-

pens11tion received by them amounted to $1,452,602, 
which included the cost oi' supplies fornishe<l hy them. 
This system is iu vogue chictly in Colorndo, which re
ported 158 mines worked on shares, with 823 ''lenser~." 
Citlifornii1 lrnd 27 imcb mine:-;; Montana, 18; Nevada, '7; 
Idaho, 8; New Mexico, 8; Arizona, B; Oreg·ou, 2; !lncl 
Georgia and North Carolina, l Pach. 

A stm1nuu'}' of mines o!llploying this class of labor is 
presented in the tnhlo rrnxt i'ollowi11g. Deep mines are 
divided into two groups-those worked on slmres only 
:mcl those employing both share uncl wage workei·s. 
'!'here were only~ placer minmi reported as having both 
classms of htbor; these 2 mines arc thorefol'O omitted 
from the table. The mines worked exelusil'ely ·on 
shares were immll. The larger mi11Ps where this sys
tem was practiced also employPd regular wnge-earnors. 

T.rnJ,E 14.-81w111Ull'!! /01' mi11es 11.'ul'ked cm .~hw·1'8: JUO.!. 

l>Iml'. ·- 11 l:L>lCl"It. 

· wngo lnhor. !111.Hn'. \Jnr. 
-'l't->ll~;--··1~:i~;:,:;l ~--~~j:):-~Vl~ge ~~~~~(JI~~ 

__________ , ---· ·----- ·~·---

Number of mim,H ................ 203 102 41 18 
Nnml>er nf ownerH working ..... 11 11 . • · ifi iai; \i/i.i. .......... 
81Ll1trieH ..•••....• , •.••••••••••••• $219, 208 $19,2'.M 
Wnge~ ........................... $1,0U3,17H 

--···su;i~o· 
$1,l 9:!, 170 ...... $is7 Cuutrnet work ........ u ••••••••• $35,55i> $2(i,•1B5 

8hnr(~ workt~rH: 
Nnmlior ..................... 1 122 447 {i7fJ 130 
Amonnt iml<l. ............... $1$B7fi: H·Hl $fifl7, U02 '$Hl8,2'11 $GI, 2iili 

MiHeellnnonuH expcrn;eH ......... :!Hli, uriu $3U, 21\G $rn7, Hm $'' ~-nl"1 
Cost of sn11plieH 1111rl nmterhilH ... $·187, 2U8 $1H,or.r, &IHU, 2·1H $1:880 
Oro Hol<l 1111<1 trente<l, ~hort tons. Hill, 52G fi7, 1fJ8 ~7·1, :W.H 
Value of lrnllion <!OllltllllH: 

Uohl ......................... $:1, fil:J, 8·19 $70U, 241 $2,~(J.l,lillfi $8U, 00·1 
8ilVm'. ....................... $1 236, 29~ $2U2, 0:17 $U.t-1,2f>fi ...... $2~3 Othor mottt!H ................ $22a, •17U $1H,8lfl $lfJ8,6M 
'l'ot1il grosH value .••.•••••••• ~N. 073, 020 $1, Ol](l, ~~~ $3, U07, fi27 it!\9,227 

Avt>rttg-t\ por ton ......... $!fl $1-1 ... i!~~: iorl V ulue of prmlnel at mim1 •.•••.... $31 f1Hfi,:.!i1-l ~7..!H, 8Hfi s.2, ~mo, :mu 
Avernge tier inine .. ......... $17,U!il. $·1,·1\IU $201 25H $·1,895 

··----·--·-·~~--

Thero 11re IL number of gold and sllver rnines in which 
mmrnal lauor is performed l>y the owners, either with 
or without the assi1-1tanee of: hired holp. The tot1tl 
number of owners so employed in producing mines 
wns reported as 1,405 iwcl the munber so engiiged in 
mines under clPvelopment wns (iO!l. There wel'e in nll 
500 producing mines and 281 under development which 
employed no hired labor at all. It must be borne in 
mind, however, that the cenHus agents were instructed 
to omit from their canvri:-;s mines where less than 
two wage-earners were employed. The ttbove numbers, 
therefore, include only such mines :is were rrnwlwd by 
conespondence and those which were supposed from 
preliminary information to come within the scope of: 
the canvass, but were. found upon personal inquiry hy 
special agents to cm.ploy no hired labor. The total 
number of men engaged in working their own mineH 
without hired labor, or with but mismtl hrlp, must be 
considerably htrger than the number reported. 

A summary for mines operated without hired labor, 
t~s far as reported, is pre:,;ented in the following tRble: 
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'Lun,B 15.-8umm111·y jt!I' minl'N operated //iitluml hil'l'd l<tlwr: 1.'IO.!. 

Number of mines ............................... .. 
Nun1be11 of ow1wr:-i worldug- ..................... . 
Cnntri1ct \\'Ot'k .......................•....... - ... . 
liise-eUa.nt1fm:-i; t>Xpen~es, tnlttl. .................. . 

Rent nrnl royaltil•s .......................... . 
Mirws nnd mlneml J1uuls ..•.....•.•....•• 
Wl\l"l' .................................. .. 
Otlwr ................................... .. 

Other miHeell11neomrnxpc1rnes ............... . 
Cost of "111111lies rnnll mnterin!H ...................• 
Orn !mlrl nr trcnted, Hhort tonH .•....•.....•....... 

A vernge 11er dm1p ini.no ...................... . 
'rotn l gro~±\ vn l nc ........... ..................... . 

A vernge T)t!l' ton ................ .............. . 
"'rrcn.tmont ehnrgl'H 1uHl freight .................. . 
Ynlnn or JH'mhwt n,t inine ...... ---- ................. . 

An~rnge r1cr mine ...... :. -........ ·--. - . ---·. 

'l'ntn1. PltLCl'l'. tleP.p. • 

au<i 
77-1 

'$2\1i1; i7[;' 
""$i,'.ii17' 
$~Ul, 7ll\I 

$7:17 

T~ho itvcrago output \)nr mine, a:-: Hl10wn hi tho pre
ccclrng fable, w1is !.o,.;::; tlmn 01w thou:-:ancl dollarH; thn 
output of cn·e in an avomgo dnop mine opPratnd with
out hired labor was ·HI tons, and thorn woro ahont two 
mvuors working iu an iwemgn mine. It iH ovid<•nt t!rnt 
the ·work did not ocenpy the l•ntirn time of thn ow1w1·s. 
Thii; rnust ho borne in mind if it. iH desired to nmlrn 
compudsons with other mines. Oro bringing $2u per 
ton iH com;idered ii high-gmdo prodnc~t. 

The mince; at, which owner:-; worn r<>port.Pcl to l>o doing 
11uu11utl labor indnclo coopemtivn mines, th(\ 1nm1hm of 
whieh Wfts 25. Of thi:-i munl>er tlwro WOI'l\ 1l mint'H 
each of whieh reportetl lrn:1s t.lmn iivo men Pntployt'tl. 

'l'he term "cooperative" as applied to such rnilll's iH 
somewlmt vague. A "t•oopnmti n1 assodtttion" eonsi1-1t
ing of :from two to four uwn, o:l'ten wol'ldng by tm·w-1 
and devoting to the work only such time a:-; cnn lH~ 
spttrcd from other occnpationK, is not ea:-;ily di::itingnislrnrl 
from ftu ordinary partnnr8hip. If 5 mmnl>er;,; ho c<m8id
ercd the minimum :l'or n coopemtivo nsRociation, thorn 
woro 1± i:nwh associations, with 171 working momlrnrc;; 
in 1t1ldition to thm,ie, 1 nmn was hired for wag«.~R. CH 
thel'le nssociations, 1with12 working rncmberi; was in<'or
pomtec1) with a l\ftpital stock of $G0,00(\ aml upon this 
c1ipitn.l a dividend of () p1w cent, was paid. ThiH rniun 
h; tll8o inolnclecl anHmg tho8e ow1wd l>y .i ncorp01·atPd 
companies. The greatest number of mon roporfa\d hy 
a i;ingle association was 28. Twelvo associations, with 
a com1)inod membership of 13() men, were engiigml 
in placer mining, and ~ with !35 mmt were opemting 
deep mines; Tho mcmher:-1hip of the8e mi:;oeiatio11s 
included 101 Chinese and 170 pernonR of 1ill othnr nation
itlities. The Chinese wore working exclusivoly in placer 
mines. There were in all 8 m-isochttions compo:-1ed 
excluHively of Chines(\ ·with 11 total momborHhip of !Hi 
men; the greatest ntunhol' reported by nny Chinmm aR
sodation was 16. There wero 5 associi1tionH, with 11 
total membership of (i8 men) cornpot-ied of other nation
alities and l with tt mixed membership. 

The total output of all coopemtive 11ssochttion::; was 
valued at tho mine at $U2,31B, twemging $G,51l4: per 
mine. The mines nre grouped by the value 01' pro
duction, as :follows: One with an output of lesstlmn $500; 
3 with an output exceeding $500 but les:,; than $1,0UO; 
7 with an outpnt <~xceecling $1, 000 hut loss tlrnn $10, 000; 
and 2 with an output exceeding $10,000 hut les8 thnn 
$50,000. 

Omti-al't '11•orl.·.---A11 amount of contnwt work in and 
idiont tbn mim'R wn;-; done hy indi.\'idrntb, firm:.-1 1 itncl 
eo111pa11ioK nrnking n tSpeeialty 01' certain cht:;i;es of work. 
'.l'hn total amount pnicl for contmet, work was $2,ln8)8Gl, 
or which $1,542, 771 wa:; paid nt mines where devnlop
ment work alone was prosel'lltecl, nncl $G::W,O!l0 at pro
dneiug; mines. The httm amount was nearly n,ll ex
pernlrnl in devolop11w11t work, Rrteh as tunneling·, shaft 
1-1inking, drifting;, rtuming levels and wirnms, ctl'. l\Hn
ing l)i'(lp01' (st.oping) WILR only in two C!ll·H'S l'Oj)Ol'tecl llH 
being <lone by eon tmct along with doYelopnrnnt work, 
the totn\ oxpenclitnru for <'ontmcL work in these two case:; 
nmotwting to $4G,8tl::l. Pmnpiug; wal'l reportod in two 
1·.asel'l on1y, the tohll amount hoing; insi.gnifi.1·1mt. 1n It 
fow C!lHl\8 cutting and !muling of wood and timber, 
ronclnmking, and building nml cleaning of ditl'hes W<~rn 
reported, the total expcnso amotmting to $15,-±14:. 

Thn nnmher o:f: men cmployPcl on coutmct work rnmld 
not ttlwayK he Htatcd accnmtely 1ly mine opemtor:,;, for 
the rom;on tlmt they ·had no direllt eontrol over tho 
men employed hy the conLmctorH. Very frequently 
the nmnhor of men to llo :l'nrnii;Jrnd hy the contractor 
W!lH bti pnlafocl in tho contract. Still the time con:-1nnwcl 
hy them in doing the work waii in moHt eases not 
Httttec1; thornfnrc the uumhor of mon eonlcl not lH\ re
llnl'ml to llll annual average lnu\l8 <rf aoo working tfayci, 
n.nd duplicfttions conld not be nvoidocl. The H1tmc mm1 
working in n mining camp on n Hlllllher of mines snc
l'l\Sl:Ji\rp}y were reported l>y t1eveml opomtors. Tho 
tot1tl nnmlwr reported :for prodneing mines was USO 
nwn, wherrnlH in minef\ reporting development work 
only, tho nmnhor of' men employed by contractors 
aggrng1tte<l HK l\H\1\}' !lS 5,(1.!fl, '!'he lllllllhel' of men re
port.eel in mwh dnHs o:I' 111ineH Hhows an extreme dispro
portion to tho trnwunts pnid for contmct work. lt is 
itppltrent that iu some mtc;es tho nmnher o:E men mnHt 
lrnvo htHHJ underm;tinmtocl, wheroa:> in others there were 
probably many clnrilfrn,ti.ons. 

Tho Hevcral (•la:;sos of lnhor prosonted under the head 
of "employees and wages" ttnd "contrnet work" com
prise an ll\'orng·e of 4:7,005 reguhir .wngc-mtrners, 1,280 
workers for a sham of the prod net, 2)04 owners doing 
m1inu1tl lnJ>or, n.nc1 G,621) men employed 1..>y contractors. 
I 11 addition to these, 5,1:35 pro:-;podors reported 5,519 
mining l'htinlH, upon which, in compliitnee 'vith the min
ing lam;, the 8Ulll of $551,\JOO ought to hitvc been ex
pended in nHsessmont work. ConHidoring that many 
miue:-i wm•e opnrnted only at certain sensons ancl that 
rlnring n portion of t.lrn year the minors had to employ 
their time in.other indnHtries, it may he consei·v11tively 
Pstimntod that from 50,000 to no,ooo men :Eonnd em
ployment in g;olcl 1tnd silver mining. 

T/1110 in OJH!i'rtt'ion.-Tttbh':-; Hi, 17, 18, rn, and 20 
present n datSsi1foation of producing rniiws hy the mun
ber o-J' dn.ys in opemtion, numlmr of shifts employed. 
per clay, aucl number o:l' hours per tShift, and a like 
chtsflilici1tion of n.\l mill;; whenever s<-ipttratc1y 1'P11ort.rd. 

For tt munl.Jor of tho millR cmnhinccl with mines 
only one report mis made for hoth mill a11rl lllirn•, in 
which rniso the report wns im:luclPll with tlH' nnmlmr of 
mills. 'l'h<>rn were, as stated on :t pi·ncc<liug- page, MHl 
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mines in which no hired hihor wris employed, not in
cluding 162 mines where all miners were working on a 
share of the product, irnd 2,3flH mines and mill:-; with 
regular wnge-canwrs. Many of the two former chtsses 
failed to report the nnm ber of days and hcnHs in opera
tion. The immber of mines reporting the days in op
erntion wns 2,5215, ftnd the munher reporting the hours 
in operntiou wa:-> 2,4H4. The total number of mines 
shown in Tables lS and rn includes a (lnplimition of 34 
mines which reported different hour:-; for vitrious cla:-;:,ies 
·of employees. All other mines reported the same hours 
for all employees. 

TAm,g lG.-Nwnber o(mirics, l'l11s,qi/ied according to nwnlwr rtf day,q 
in operation, 1111 ,,/ales 11111! te1·ritories: liiO:J. 

flTA'rJ~ OH TgJlH.I
~·onY, 

Total 
nun1~ 

ber 
report

ing. 

DAYS. 

;o-\··~~-1··~···1·~~··· ~~-~~1 1811 ~1~ 2·11 w :111; mn 
mHI tn to to tn to to to to to to to 
less I tio.

1 

uo. '120. lliO, 180. 210. 2<10. 270. aoo. a:m. mm. 
-· -i-· - - - ···-· ··-· --· -- -···· .. -

Unitncl StfLl~H. 2, 5~.m 9U :~nl i~HK 2fi8 ~01 197 Hi\I 1:11 127 2\).1 l71i ·lfl~ 

1~~t~\~;11~1t.:::::::::: -~~-1 }T~o·r:·~~: ~ ··-,i· .. 8. ~;~ .-:; :-:-~. 22 
Arlmns1ts.......... 1 ................................ 1 .... 1 ....... . 
Ca1Homb1 ... , . , . . . 812 :Jli I !i9 i:l 9:! !i2 lH fill 29 Iii! HlU fiU Hiil 
Colomdo •........ , lHH lll fill •IU ·Iii fl:l 81i 3•1 SH 32 HH tiO W1 
Georglit............ ·13 ·l !l 4 8 fi 3 7 1 .... 8 1 J 
Idaho............. 201i II 21 2J a:; 21 la 13 HI 4 211 2 31 
Mm·yhtn<l ......... l ........... , 1 .............................. .. 
Montarn1 .......... nri n I 7 11 19 la 1U 9 l1 ti H lfi ·tli 
Ncvttclit.. .. . .. ... .. 7·1 1 ·I 4 3 ·I 11 \l 5 f> 13 fi 21 
New Mexico....... 82 Ii 12 10 H ti •l 7 fl 7 7 G 5 
North C11rolintt.... i:; .... .... .... 2 1 2 8 
Oregon ...... ,, ... , 2·tll 8 27 a2 32 21 32 1U 1G 10 11 l:l 19 
SonthC1trollrnt.... 3 1 ............ , ................... 2 ... 
Sonth D11lrnt1L. .•.• i!H 2 1 1 B ri 2 1 1 1 °3 "'ifi 
Ten nesRee . . . . . . .. .. . 2 . . . .. . . . . . . . . . . . . . . . . 1 . . . .. . . .. . . . . . 1 ........ . 
Texas............. 1 ................ ,., ......... , ... !.... .... .... 1 
Utnh . . . . . . . . . . . • . . 81 . . . . 2 ·l 2 ·l ti 3 fl I ri r, 7 88 
Virgin ht........... 4 1 1 1 1 

~~~~,i~;\11fi~'.~::::::: 2
1 ~~~~~::~: >~: l~ ·1c~:~~: -~ ::~_-_:~~ ···-~ 

'l'ABLJO 17 .-:Ywnlwl' <{t' 'Ill ill.<, 1·/trn,qified l'tr•1·1mli11!J IO 1111111l11T <(( d11y,q 1'n 

1111c1·11ti1111, /111 .<11111'« mu/ /1'1Tifori1'.': J.<JO;l, 

HTA'l'J~ on ·nm1tI
•ro1tY. 

Unite<! St1tteH. 

Ah1h111n1t ........ .. 
Arlzoun ......... .. 
C1tlifomi<1,, ...... . 
Colom<lo ......... . 
Gcnrgi1t ........... . 
J<l1tllo ....•........ 
Mont1u111 .......... 1 

Ncv1t<la ........... . 
New Mexko ...... . 
NOl'th Cnrolin1t •..• 
Orogon .......... .. 
Son th C11mlhm ... . 
South Tlnlrntn ..... . 
Ulfth ..... ., .. " ... 
Virginitt. ......... . 
\V11Hhington .. 
Wyoming ..... 

'l'otnl ! p,.\YR, 

1111111- 1-- ------ --
' !wr :in at r.1 01 121 rn1 I 1~1 1 211

1 ~.11 1 ~it :1t11 :;:n 
1 ~port- 11uHl to to to to to I to to lo to tu tn 

ing. le:.;~ no. oo. 120. um. 1Ho. ~to. ~.m. 210. aoo. m~o. atm, 

•182 Hl 711 ·Ill :m :n 2:1 17 1:1 21 :H 17 tin 

~u ,i ··(i. ·-:~· ···· ··r :::: '·r ··r :::: .. r .. r ... 7 
2:m •J2 :18 21 rn rn 13 Ii 10 10 11 2 -11 

71 4 H 11 •l ·I 2 :\ 1 ·I tl 2:l 
lll 2 2 1 2 1 .... .... .... 1 1 
·lfi 12 ·I 2 H 1 1 .. ,, .• ,, ti 1 fi 

ll 2 ".j" :::: 2 .... 1 .... l .... 21···· 
it .. ~ .. .''. .. .''.. 1 :::: J ::~: :::: J ::.~: ::~:1:::~ 
L.~ .... :. :::: .. ~ ... :. ::::1·::::1:::: :::: ··i· ::::!:::: 

lO : . "' ".. 1 1 •••. ".. 1 1.... ·l • • . • 1 2 
17 2 1 .... 1 1 1 2il 2 .J .... 2 
l .... l .................... , ................... . 

2 i : : : : : : : : : : :: .. '.. i:: ::\:::: : : : : : : : : : : : : I:::: 
------·-----······-·---··-·····- ...•• ~ ... ·------· 

'.rAllLE l8.-Nw11l1er q(111inc.• 1111<! mills i11 li11' U11il1!d h'/11/l'N, c/r1x.<(licil 
11c1·m'<lin17 lo mmi/11'1' l!t' wm·kiu!I .~h(fts p1•r d11y, 1111rl n1111i111·1· 1~t' ltm11·11 
]JI!/' 8hifl: 1.90f!. 

. ~~NEH, ~··-~I M[[,J,H, .. 

nonnH tN oPI·ai,\~ I I I I I 
'l'H>N. 'l'otnl Hun- Run- Hun- 1 'l'otnl · Hun- Hun- llun. 

l'l\port- ningl 11tng'l niug-a l'llTHll't· 11in~l 11i~1g~ 11l11go a 
ing. Hhllt, shiftH, HhiftH. I lug, Hhift, H!nftH. HltiftH. 

-----~·-·--· --.-- - -· --- !. ··--· -- - ---- .... .,._ 
Uuill'<l Rt1tlllH, ~. f>2X 1, 7G7 021 HO ( ·17U llltl 27tl I :\7 

·1 

LOHH(h11n8holl!'H... 13 ·1;;· ~-·~.-.~ ........ !\, ...... ~--···· : .. ·.·.·:~ ...... . 
H honrH.............. iifi~ ~~i~ 2~~ J.Jll ~~ }~ 1:( ! ..... ::'. 
rd\~,1~1;~;;::::::::::::: 1,0\111 X72 227 llll fJH ti i ...... . 
11 hnn r~......... . . . . o a n ·l ~ 2 I •••• n . 

12 hourH............. llti 20 un a:n Hfi 2.rn 
1 

....... 

'fAHLI' 10.-N(JMBim OF MHrn8, CLASSIFIED AC:COH.DING TO NUMB EH. OF WOlUGNCl RHIF'.L'S PEH IL\ Y, AND NtTll'IBEH 
OF HOURS PER r-,\IlIF'.r, BY STATJ1~S AND 'f.EH.IU'rOIUES: 1H02. 

RTATIC OR. Timl\1-
Tflll Y, 

Tnl!tl 
re

port
lug. 

lli1lte<l St1\lcs, 2, 528 

Al11.lmm11 .•.•••. , .... 
Arlzo1rn ..•......•... 
Ark1t1m1H ....... ; •• 
Californi!i •..•• , ...• , 
Coloi·udo ........... . 
Georgi11 ............ . 
Irlitho .......•... , .. . 
Mn.ryltuHl .......... . 
Montiurn ............ . 
N eva<llt ........... .. 
New J\foxieo ....... . 
North Curoli11u, •.... 

·On1gon ............. . 
South C1trolin11 •..... 
Son th D11lrnt•i., ... .. 
"I'enness~e .. ........ . 
'l'exus .. ............ . 
Utnh .............. .. 
Vlrginl11 ........... . 
WnHhington ........ . 
Wyoming .. ,, ..... .. 

a 
70 

. 1 
812 
659 

a7 
2oa 

1 
]j.l 

H 
82 
12 

2.rn 
3 

39 
2 
1 

82 
<1 

rn 
•I 

RUNNING 1 HHJl.'1', lllJNNING 2 Hl!Jlo'l'A, llt!NNIN<l :l HHlFTH, 

'1' t J / lti~{~~ ·8··- -:-~(·:--·--~~,-1~·· LOHH ·-, --ll~I,:)~1;~181··1-··: ·1-" I H1 . 'J l 12 -
0 ll · H hours hmtrH h()urs hotirH hour" tl~m ho~irH honrs !u;SrH h<;1~rs hc:1irs Totitl. H' h"nr><·lH>~1rH·iw11rH hm>r>< 111111rn 

, 1 l1c1::H _ oHU _ ~-;~; -·~;~· I !il2 '.1:i.1:~~ -;~l~ U2 -~;· . __ -; -~l- holll'HI HO ,. •••••.••• "" ........ . 

1,7::~ I~:~~~~;;: ... is· ~-2I ······ ... ~:. 1 ...... ~ ... ::~:-~.~-:~~~~~~~:~~-~--~ ~'. ... :. ~~-... ...... ..... .. ......... . 
1 1 ····c,'.~. 1:::::: .... : ...... ~. ·--~~- :::::: ..... : ..... ;'..! :::::: ... ;'.. ::::::11:::::: ::::::1:::::: 

f>71 ····3· ""iii" ··i:ii' :llili .... i ..... U. lU1 ...... 8 2-1 118 •...•. 11 aO ..•••• nll ,. ............... 
1 
..... . 

.Jfil ·1 llilu 6!\ a:i ...... ...... m ...... 114 4.1 12 ...... '! 2,1 ...... 2·1 ...... 

1 

............ 1 ..... . 1~6 ·'"·;; '"a1·· ···1·0·· ~.llll 1 ...... fi ...... .••••. ...... ...... ...... G .......•... ,, ............... .,, ...... ' ..... . 
""' '' 1 f1 I fl5 . . . . . . 4 {i 2~ 1 lf) H ... - - . H ...... i .............. , I. .... - . 

n1 .... i. ···77· ·····'i.·I ~i 
.rn ...... .. lf) f1 ~o 
08 ...... 8 21 :lll 

20~ ····2· '""iti" ""j~" 17~ 
1 ...... ...... ...... 1 .......... . 

20 .... .. ...... ~fl 
2 ··-··· ...... ······ :l 
1 ...... ...... ...... 1 

!H 2·1 f> 
a ...... ······ ······ 
9 2 ..... . 
·I ........... . 
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T.11.nLE 20.-NUMBER OF MILLS, CLASSIFIED ACCORDING TO NUiVIBEH OF \VORKING 8HIP'TS PER .DAY, ANI> NTlJ\IllEH. 
OF HOURS Pim 8HIFT, HY i-lTA'rES AND 'L'ERRITOIUES: 11Hl2. 

i HV!':N!Nti 1 HlIIFT. HlTNNTXll 2 f-illlFT~. IIUNN!N<l :! RH!FTH. 

ST.A'ff: Oll TEilHI· 
'1"01\Y, 

'foltll' , __________ , -

re- Less I I Lc•RH I I I L""' 

i;g~t." Tolttl. lh~lll hll~1rs ho\:1rs h<;11~rs"1t;1;rs'h<;1~rs 'l'ut<tl. th~lll ho~us ho~1rs hr;11~1" 1H~1~rs !H;l~rs llToluL tl~tll lw711•s ho~1r" h,;,t~rs hc!1~r" 111;1~r,; 
hnurs ,____ __ __ _ : _,,_ '.1011rs _ _ ___ I__ . I 11011~' -----

479 mu 10 n r.s __ 2 , ~r, I _~;11 :_: ~· .. _1~ --·1 I_ ~1 __ ~ 2w I a7 :17 ....................... . United States. 

Alnhnmr~ ............ -·-;, ~'7 -==-= 1 .: .... ~:~~: .............. -~~--~ :~:-.J .... ~ : ..... C: .............................. ~.~ ........... . 
Ariimm............. 28 17 :::::: :::::: """i' r, 11 I Ill ...... ...... ...... ...... ...... Ill l ...... 1 ...................... .. 

·cnlifornia ......• n .. 285 Ul 1 fJ :t~ 1 fl:!\~ 1!1:2 2 2 Ii ~ 120 12 ...... 12 ....................... . 
Colornrlu............ 72 11 ·1 1 2 ·I ,, W 2 ... .. . 1 ...••• ,[\J \I ...... \I ....................... . 

·Georgltt............. 9 a ..... ... ..... 2 1 1 li ...... ...... 1 ...... ...... f1 •.•..•.•.•••••.••.•••••••..••.. ····~· •.••.• 
Jr la ho . . . .. . • . • . . • . . . ,J.J 15 · · · · 1 2 8 ·l 2!l .................. ' 1 . .. • . . ~H • . . . . . . . .................................. . 
l\Iont!UUL...... •• • . .. 9 1 . . . . .. . . . . . . . . . . . . • . . . . . . . . . . . 1 ! 1 .. . . . . 1 .. . .. . . . . . . • . .. ••• . . •. . . 7 . .. . .. 7 ....................... . 

!~f ~\t;: :: l <! Ii!.. ' , 1 : , 1 ; ii :i •••••• [' \:: l :::i :::~ ~ 1: i ::: ; : :::: i!:: ••• ::. i!:: 

Supph:tw and 111att1•fol8 11111l 11/£s('('!fmir:o118 m1k1181w.
Tho general term "materi!lls" has scareely any ttppli
cation to mining-. The "matl1rial" operated upon in n 
mine ii:; the rock nnderg-ronnd or the gold bearing 
gravel. The iiHJniry calling for" total ccmt of :-mpplieH 
nml nmterialR of all kinds Lt.'lml clnring tho ymr" at the 
mine contained the following t>xpla1mt.ory uoto: 

"The em;t of the following nmterialH :-;l10nld ho re
ported under this inquiry: l;tm1her nncl timber u:-;ml 
for repairs, mine supports, tmek ties, cnrs, tUld for all 
other purposes; iron and stool for hln.cksmitbiug; mils, 
frogs, sleepers, etc., :for traeks and repairs; purb; of 
machinery ancl tools rnsecl for renewals and 1·cp1tirs; 
explosiyos, water for hoilm·:-; nncl for other purposes; 
:fuel, illuminating ttncl lubrimting oils, nmchitwry sup
})lies, etc.,, 

All tho items hnre etrnniemt()(l come stricUy unclm 
the definition of "supplies." The "nrntcrhll ",treated 
at tho mills is the ore which comes from the rninn. It 
is not customary in mining bookkeeping to clrnrgn the 
mill with the value of the ore ln·owrht from tho mine. 

b 

In the schedule relating to " roduction works, other 
than smelters," there worn two 80pamtt•, inquiries, one 
relating to "materials,'' another to "supplies." The 
:former en,lled for a statement of t,lw "chnrnctor of nrn
terials used, whether oro, tn.ilings, or other nmierinls," 
and was confined to "mnterhihi bought iu 1 !JO~~." Tho 
amount reported in answer to this inquiry is not in
cluded in the cost of ''supplies tind nmterials" b11t is 
given elsewhere as a i"epamte item. 

The explanatory note to tho in<1uiry relating· to mill 
"':·mpplies" enumerated: ''Shoos, dies, screens, plates, 
and other parts of machinery and tools llS(~d for re
newals and repairs; qnicksih·m-, cyanide of potassium, 
lumber, iron, steel, oil, fuel, water, ote." 

The total cost of "supplies nntl materials,'' llH horl'in 
defined, wns reported ns $21, 774,1:1'!·5, di:-;f-,rilmto<l ns 
follows: Prochwing mines, cl{wp, $11\!lOH,782; plaenr, 
$7HO,!l8H; dcveioping miiws, $n,075,077. 

The item, "miscollan'oous oxponsos," includes !'('lit 

irntl roytdties of all <1oHeription:-;, "tnxns, immt·n1wo, in
terest, 1tckorthii11g, ollice1mpplimi, ltiw l\Xpen:-;o:-;, injuri<'H 
ttnd dm1mges, tolegmph and tl\lephono sm·viet', gaH, n11d 
111! other sundries not. report.eel l\lsowhero." 

Tho totlll 1u11ount of miscellnnoous oxpcnH<~K of pro
<lnuing- mim\s was $r>,i357,52f), of which $L,-Hll, lfiii wnH 
reported ns rentH and royttll-.ie:; ol' n.ll clo:-;t·riptions for 
minns, and $a,n:lH,H7-l, for all other 111ino oxp<'nsu:-; and 
miscellaneous mill oxpt>nsPs; tho htttm· i tt\Jn i ndu<lt>,H 
thn snm of lM,24,4: tmitl hy em;tom mills !lH l'O.Y!tltit•H for 
tlw privilege of l'eworking· ol<l tailings. 

The misenllaneons exp(\nses of <hweloping mim•H ag'
g;regated $L,!H7,8lW, of whieli rents ttrnl royaltin:-i of nil 
descriptions iunouHted to only $71, UU. That, tho amm111 t 
of rents and royal tie:-; imid by this <.Jass of miiwl'4 WHH Ho 

insignilicnnt is in lrn1·mony with the character of tho 
mines, royalties and rent1; lieing· as tt rnlt1 proportionate 
to tho retums of the mi no. \>Vherl\ tho minn is not pro
dudng', the labor and expLmcio i neurrecl by thl\ opnmtor 
in devnloping the mine are a pnrt co11siclomtion for tho 
privilege o l' working tho fmme. 

Of the item:; making up tho total roynltios ($71,lBl). 
tho prindprtl expense ($.fl,DH\) wns for tho use of 
w1iter, awl the next largest. Hum ($Hi,lfi8) wn:; l'X
JHmtled for electric power; othnr powor (air, 1'4l<\mll, 
etc.), eost $2,,WU; the ronts of mitwH nnd mine!'lll ln])(lH 
nmountecl to $4,528; expnnditurPH on plant and irn
provernnnts wero $H,i\72; for tunnel priyilogtlK, $t;,l:I; 
nncl rent of otlicc and miscullarniuuH rents, $1,7 Ul. 
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Tl10 following iH it statement o:f rent:-; and royalties 
pt1icl hy produeing mines: 

lien/.~ and 1•11y!t.l!ilw p11id ht/ 2n·mliu:irtf/ mi11cN: 1.902. 

---··- ___ .. ···-······· ,~1 mi~':'.H. i 
. r!'otnl ···-~\·························-···· $1,~1-~~~~--·\ 

Mmes 1uHl mim.rn I lnn<lH ............. , .•. , . . t9h, 31. 
Plant nnd h11111·on•meulK.......... .. .. . . . . ... 8.J, 7~1 ; 
'funnel prlvilel{eH............................ 64,2821 
Wntm·I'ent .•..............••................. 287,0HI [ 
Electric pow(•r ............................. , 215, iO.l 
Air 1111<1 ~t<'IUll JHllH'l'..................... .... 2, 111 ! 
~1faeellttllt}Ol1R rentH ................. ,.......... US,l:lfJ7 ! 

Veep. Pllwer, 

4ti,H07 
·l, 177 

2r, 
ita, OtH 
'1H,88ti 

..... i,"2i1i; 

The greatel' part of the royalties paid for tho n~<~ of 
the mines and minoml lnmls, $500,5:'50, ~ms reported 
from Colorado; the iunonnt reported by n.11 other :-;t:ntes 
wns only $1115,822. RoyaltieH for tunnel privileges 
wore reported 11s follows: Colorado, $4:3,HM; Nenidn, 
$12,482; Utah, $7,206; nll other stateH, $580. The most 
of the payments for water rents, $210,G41, was ropor<etl 
from California; tlrn 1\.ext Jn.rgei:;t snm, $40,707, wa;; re
ported from Colomdo, while all other .st.ate:- nggrogntod 
$35,ti62. Tho nmount expended for rent of electric 
power wtts $215,802, of which $12H,077 was rnportecl 
from Otlifornin. n.ncl $87,725 from Colomdo. Tho rent 
of other power w11s excoptionttl. 

'l'he royiilties clo not include those elmrgm1 to :-;o-mlled 
''block l~Bser~s," "trilmters," etc., who made no l'C\portH 
to tho census. vVhero the mine was worked hy regnlttr 
wa.ge-enrners as well a;i by trilmtors the amount; charged 
n.gttinst the latter as royalties could not lio segregitted. 
But whore this Wft8 the only class of labor employed in 
mining the amount charged as royttlties cn.n be ascer
tttined hy deducting the nmou11t paid to the Jossees from 
the total value realized for the om n.t the mine. 

1lllneml, lanrls.-The prim111·y distinction betweon 

mining mid mtrnul'ad,uring iR that. in tho latter only 
capital and ltthor arc factor8, \\'hi le in tlrn former industry 
there are three factors of proclnction, Yiz, Janel, enpital, 
nud Jnhor. Tho lH'(•se11t oeusw-: of mines nwl f{lllU'l'ios 

is tho first in whid1 tho Hl'.opo of tlw inquiry lrn:-; in Bome 
branchcH l1een extended to tlw owm\rship of mineral 
larnls. 'l'hongh tho Hpecittl selwtlttln }H'o\'iding -for gold, 
silver, lend, and coppor miw•s oonlinod ilsolf t:o miiwml 
lm1<ls, it. i;; prohablo that in :-;ornn <'as<>s tho reports 
i1w\ncled hinds oi' all des<'.l'iptions, 8llch a:-; t.irnhnring 
htncls, building· lots, etc. 

Tho acrongn of' minornl lnnds was rnportPd for li,8±5 
mhws, Yiz: Pr0tlncing, deep, l,!Jlil; prncltwing-, ph1c<~r, 
8-ln; rninos in tho c11wPlopmeut stage, B,Ol·W. No r1•port 
of acrnage was mt1cfo i'or 118 prochwing'. ancl for lGG 
developing, lllinOHi those ('Ol1Htitntc!d Ji. fj l1P1' CO!lt of tho 
total. Tlw 1trcm n•po1'tecl l>y prnclncing minc•s was 
-10G,OUD !Wl'Ps, of which 21!l,B-W lWl'PH hc\longPd to dnep 
mines and lHG,(il\(J iwrcl:l to pl1wnrs: (ff,8,()(Jl iwre:; wt•l'e 
rcporlt~d b,r minoH tmder clevelopmout. Tliis slww.'-l 
th11t the ttrctt helcl for doveloprnent excnml:; hy more 
thn,n one-half the iwrcmg·c\ ol' producing miun:-i. 

The leasing of rninern,l landR Imel only It snhordi1mto 
pit rt in gold and :-:ilver mining. Tho total aren nml:ed wns 
M:l,807 iwres, 3H,2f:ltl aert\H h,r opnmtm·H of prodneing 
minei:; and 21),iHH tWl'P:-\ for cl1wnlop11wnt. Thn totitl roy
ttltieH pttid for the use of mineral lands nmountC\cl to 
$GOG,379, of which *UU,SOi was pni<l on pl1wl:H':-: and 
$G4!l,5G5 for dnep niinN.i. In Tahln ~l ttll mines rl'port
ing ttcl'Ntge arc ttrrimgPcl hy the 1ire1t owned ancl lPnsL•d, 
hy the clmmdor of mine, and hy stn,tei:; tt1Hl torritorit~l-l. 
Tllo nnmher of minei,; contaills a dnpliendon of U8 mines 
which wern lomited on lttnd partly own()(l arnl partly 
leased. 

1'AllI,JD 21.-0LASSIFIOATION ()[~ MINES AGOOIWINO TO ACHEAGg, BY STA'rf<;R AND 'l'I<mB.ITOUIER: rno2. 

UN!TE!l S'fATEH, .AltKANHAH, 
--------··-· 
Nnm- Acrengt\. Nnm- Nnm- Ntnn-
lier ol !H~r of 

Al~l'LI- ller of A<~re- ber of Aero-mines UlhlCH mines min rs 
ruport- '.l'otnJ,, Jier report- age. report- nge, 2·eport- HgC, 

Ing. e<.mt. Ing. Ing. Ing. 

<~A LIFOllNJA, 
-·-·--··-·- -·"----·--·~ 

Nnm- Nmn-
her' hf 

At~re-
ln•r of Acre· 

JUiJlL'H tnhH1H 
report- Jt.gl'. repMt· l\g(J, 

lug. Ing. 

249 r., 77H 
--i8a· -1,nn 

li!l 2,:W8 
7 1, li\11 

Nmn .. 1 

\)('r of 'I 
inin(IH Aorl~ ... 

l'Q[Wl.'t•) HKO, 

Ing .. \ __ _ 

I 
I 

i 
7 i l.100 
:1T r.o 
1 I ·IO 
:Ii l,llOO 

l! 310 
·-·~----·~ 

1 ~o 

···-··r ··---~i20 
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TAnrn 21.-CLASSIFICATION OF l\IINES ACCOUl>Ji\Ci TO i\CHEA<lE, BY STATES AND TERHITOHIER: Hl02-Contimwcl. 

I)rrn1uei11g- mines: 
Dcep-

Luncl owne<l-
Tot1tl. .. ·-· ... - - . _ .......... .. 

20 1wroH or leAf! •.......... 
:Jl to 99 nen}i-: ............ . 
](){)to U\19 lll'l'CS .. -...... .. 
1,000 1wreR l1lld OVUl' ••.••• 

Lancl lcns(,<1-
Totlll ........................ . 

20 IWl'CH 01' lCHH •.••••••... 
'll tn IJ\1 ncrePi . ............. . 
100 to UU\l lltll'CH ••••••••••. 

P1ttt~Ol'-
J_,mHl owne'1-

'1lotnl ........ ........ , ........ 1 

IPAHO. 

Nt1lll··1·· 
hl'l' of 
mlnPH '~\~~~~-
1''-'JHH'l· l"I 

ing. 

111 

1li 
·12 
.I\) 

·1 

ll 
2 
2 

70 

an.~ 

~. 8\ifl 
11, rn1i 
;i, ·117 

11, mo 

~TAHYI..\:'\'Jl, J\11>:-:'l'ANA. 

N"nm
""rof 
lllilll>H 
rl•purt· 

ing. 

I 
· 1 Nnlll-1 

At·r1•- her of 
1 

AorP
llg"t'. ! m hte1"' ngt~. 

l'l']Hll'l· 
ing. 

110 11, OHO 

............... 1 ·Ill 
;13 
:m 
~ 

l\\10 
11 i·rn 
H, UHf1 
H, liGO 

l~ll 

120 

·1·1 

HO 
10 
·l 

2ii 

ri:n 
fiH2 
HU 

12, HliH 

NBVAilA, 

Nnm
her of 
lllint~H 
l'l~porl· 

ing. 

..:\ c~rc
nge, 

m:w .!NllHEY. 

Num
het' of 
mine~ 
mr1ort-

i11g. 

Am·u
nge. 

li7 H, 2r1a 1 ••••••••••••••• 

'2:~ 
17 
!li3 
1 

•lll8 
9.Jl 

fl,fil'H 
l,a20 

3()8 

l2B 
Hli 

1110 

la 11, 2rn 

!\EW J\(gXJl'O, NllHTJI CAito-
1.INA. 

uHlWON, 

N11m
hcr of 
mines 
l'C\lOl't· 

Ing. 

r.1 

H 
25 
20 
2 

6 
8 
1 

Acru
nge, 

lii, 072 

26·1 
1, '128 
fl, 780 
7, 600 

782 

Nmn· 
her of 
min cf.: 
l'Bpnrt-

!11g. 

(] 

1 

Aere
nge, 

3, fi80 

]fi 
flfi 

2,4li0 
l,0.10 

li·13 

Num
ber of 
llliIJCH 
roport-

iug, 

08 

Acre
age. 

9, 397 

s mo 
2·1 l,31i7 
86 7, 870 

.1 mo 

108 ............... 2 40 

~t'6 .... "i" .... i;.jiJ. • .... ~. .. ... ~:? 

8lH 1, 106 27, 582 

20 neres or leRs . . . • .. . . • .. rn ~20 .. .. . .. .. .. .. .. a liO G GO 1 13 ~7 • 526 
21 to 99 nercs ..... _.. . . . . . ~n 11 :HIH . . . . . . . . . . . . . . . fl am H l:if1 : : : : : : : : : : : : : : : ..... r ..... 20. l 110 UH 3, 031 
100 to 999 ncres..... .... .. :m II), 21i2 ...... "\"...... 11 •I, HliG l :120 ..... _. .. .. .. .. •l i7H 2 I 1, 053 tif> 17, 035 
1,000 ltcre" 1t11<l over...... 2 fi, :mo ...... _ .. .. .. .. a 7, \il\ll :\ lll, HHll ..................... , .. • .. .. . . . . .. .. .. .. .. .. ·l ti, :\·10 

J,an~~~:l~l'.'~:-:-.................... .1 l,OHO .... ~'.: 1 ........ 1 liiU _20_ :=_::..:..:.,:_:-_:~ __ o __ a,231 __ 1_1~ ---~ 1,75a 

20ncrt•sorlcAs ................................. \........ ....... ........ 20 ....... ........ 1 20 ....... 
1
........ 3 60 

21to9\11wreH...... ....... 1 illl .. ..... .... .... . .... .. ........ ....... ........ ....... ........ •l 211 ....... .... .... f> 200 
100 to uuu nercH ....... ---- :i 1, 020 ....... ..... ... 2 117\1 . ...... .... .... ....... ........ ....... ........ 1 mo 7 1, 403 
1,000 11!\l'CH ltllcl 0\'l'I'. .......................................................... ,, ,. • .. • .. .. .. • .. .. • .. :l, 000 ........................ , .... , 

Development work without prorltwt!on: I 
Owned anrl lc11He1l-

'.l'otltl............................. 30.t H, :\H 1 

1 

1m 1~.1 llH, :IHI 7:1 rn, 11iH 1, no2 HI\ rio, 322 2·1 rn, G92 rn1 2K, um 

20acreHorlcRs............... 12 H02 --~~-:-: . . ~::--:--~. a:i fli7 l:l 2·1U·=~J2 ~IH0----8--n 211 
21 to99iwres................. 1:1·i 7,HUH 1 ri~ ari 2,lllil lU l,2!il ....... ........ f>H 3,lfl8 10 004 71 4,510 
100to9U\lner1,H ............... 12/i 21i,O\ll ....... !........ fil \i,OHli :IH ll,287 ............... 7fi H,700 0 :1,:nol Utl 20,870 
l,0001wmHllll<lovcr.......... fl U,fiHO ....... ........ l J,liliO B t\•HIU 1 1,002 ....... ........ ,1 12,770 2 S,100 

~&o~~~ot:;,;:J~~~1;~rn1" ..... :::::: :::::~:~~~~:.~~~::~~~:·~---~- -~·:'~'.''.':: :.~:::: :::::::: ::::::: :::::::: ..... ~. -=-:::::: :::::::: ::::::: :::::::: 

I)roclucing n1iUl'H; 
Deep-

Ln1ul owner1-
'l'otnl. ....................... . 

,'1tHTTH t'i\ltO· 
I.INA. 

Nnm
berof 
mlnes. 
report· 

Ing. 

.t\Pl'll
ng\~. 

.'iOHTH HA
J{O'fA, 

Nnm
hur of 
mlnoH 
rPpnrt-

lng, 

Ac•1·c
ug1'. 

'J'I•:NNEHHJ>:Jo:, 

Nmn
her or 
mines 
l'<Jplll'l-

Jng. 

Ac1ro
U.l{e. 

Nmn
ber of 
IU[l\OH 
rnpmt-

ing, 

UTAH, \"lllOINIA, 

~<------·<------

A<~ru
nin~. 

Nmn· 
htor of 
m[llCH 
\'\.\lH\l't· 

lug, 

Al~te
ngL~. 

Nnm
hor of 
mlneH 
\'('\llll't-

ing, 

A(~re .. 
ti~e. 

W.ASIIINGTON, WYOMING, 

----- --·---
Num
ber of 
mines 
report· 

lug. 

AC!ru .. 
ng", 

Nnm· 
bor of 
mines 
mport-

lng. 

.Aure
nge. 

. ... , ---- --- ---- --- -- ----- -- ~-~-~ 

6~0 02 12, 711. 20 .j 

2oncrosorlcss........... ....... ........ r, m> ....... ........ ....... ........ 3 •17 ....... ........ o ,
1
if ..... 

2 
...... ioo 

2lto\l\11tereH............. ....... ........ 11 filill ....... ....................... a2 1,933 ..... 
1 
...... ,;

7
.,. 11 

100 to 9091\0l'CR........ ... .. . .. .. . .. .. .. . J3 3, ti·lil .......... ., .. . l li2U 2fl 7,.172 '" u il 1, 7ti8 2 8-18 
Land Je~i~~S~uroH nnd over. . . . . . 2 a. rno a 7, ti7ti .................... __ .. . . . . . . ~ a, 250 ............................................ . 

Tot111. ....................................... __ ~-I 1\12 ·:_-_-.::_:_: ·_:_:·:_·~· :_:_= ........ ~ _:~-- _ 133 ~·-- --~~ :_::_:_:_~_:: =--~~ 
2011cresorlcHs........... ....... ........ l JO • I .. . 'I 53 ....... ........ 1 20 ............. .. 

l'l!wi:~~l 0\~::~~9i1;~~~cs::::::: :::: ::::::: : ::: :::: i 1~~ ::::::: :::::::: :::::\::::::: 1~ m ..... ~ ..... ~~~. ::::::: :::::::: ::::::: ::::: ::: 
Totnl. ........................ 1....... ........ 1 2.10 \ ............... ! ....... \........ _ J. 100 1 107 7 ·1121 .............. . 

~~ ~g1~eri'1:~r~~~~·::::::::::: ~-~~:1~~:::: : : :: :: :/:: :: : : : : !:·;~::]~:~-~::!~:::: :11::~: ::: :~:~~:::: :: : : : :: ::: : :: :::::: ~ - -1~5 ~:-: :: : ~~~~:-~~ 
JOO to 990 acres.......................... 1 2.11) [....... ........ ....... ........ 1 mo 1 107 2 2!0 ............. .. 
1,UUOnnrt'H ttnt'l over ...... -------1 .................................................................................... ! ............................. . 

"""l~~:~ .·: : >••······· I." :-I : ; d·:.~~·-~~~--····~· .. J:~ :; •• :_ ••• ~:··· 
Development w~~~0,~[u~~~Z~~.gJ~~tic;1i': · .. · .... -...... · ...... · .... · ... i .... -.. • .... ·" " .... • .............. • ...... • - .... • ........ • • 1

1 

.... · • · .. • • • .. • .. · • · · · • .. · - .. · 

Owned !'l.ml lensctl- ! 
Totnl............................. ....... ........ 111 ·11,lltl '........ ........ ....... ........ 251 37,292 2,2i0 1:18 21\290 8:l 16,6H 

~-····· --- --- -···• -·- --- ·-·--·~ -·---.. ~ --- . ---• --- - -L•M•-··· -·-·"' - -·--- ----

~O ncres or lcss.,. .,,,. ,., ,.,., ....... ........ 4 I :;;, ' ............... \................ 19 31'1 ....... ........ 180 8 150 
l to091tcres................. ....... ........ 30 1,~17 ....... \ ............... )........ KB 4,773

1

....... ........ 1\1 R,101 31 2,000 
100 to 909 1tcrcs ................. __ .. . . • .. .. .. n I' 2'l, rn 1 ........ __ .. .. • • .. .. .. .. .. . . .. mi ao, 275 2 882 7;; rn, rioo 4:J 8, 4:,5 
1,0000ucres11n<l over......................... 3 fi,8~0 '....... ........ ....... ........ 1 1,000 1 1,GOl s 5,.ioo 1 6,000 
10,000 to99,999f1Crcs.......... ....... ........ l 1 11,HO --·----l·· .. ·---1----· ..................................................................... . 

____ 100,0 Ouc~esn~~~_:i~·-~~_:_-- ·~--~-- ....... ~~-·:--· ............... 
1 
............... 

1
........ .... .. ................................... ·~:~-- ....... ~ 



5::\(\ MINES AND Q U AIUUES. 

The preceding tn.ble shows the concentration of the 
01v1rnrship of minentl hmcli;, both in deep and phcer 
mines. By far the greater ptrt of ttll minernl lanclH iH 
held in plotR of 100 iwres or more, representing nn 
aggregation of five or more original loeationH. This 
eoneentration i:-; especially com;picuons in mining prop
m'tics which rtre now being developed; four-ninths of 
n.11 such minernl html::; are held hy 52 operators. Ono 
mining property iu C!iliforub extends ovor an nrca of 
100, 000 acres. 

The correlation between the area of mineral lands 
nucl value of product.ion is shown in the following 
trthle: 

TABLB 22.-ClrrnR{licrition o.f det'J.l and pluw· mine.1 by arreao11 anti 
i1riJ11e <~f prodnct: 1.'10/J. 

Num· 
her of 
inine~.1 

ACIU!A(~ E. VAI,UJi 01' l'UOJllTC'r A'r >ma:. 

-------- ··----·-·----------
Per 

Tot111. emit, 
_.:\_ verugc I Aver-

'rotul. PBr pl11' uge per 
m•nt. mhw. I twre. 

---!-- -·- ___ .. - --1 ---
Deeptm•l pl1u·.· [ 

m·mlues ...• 2,!l:l7 '!Oti,009 100.0 ,$78,151,089 rno.o $W,H09 '$18H 

20 Ulll'CH nr losR •..... 921 - i:l, IHl --3~:1 \ 7, ·l7Q,H2 -;;:n· ---;,-11.; f,t;; 
21 tn 9\l 1rnrcs........ 0£1:1 ·19, li02 12. 2 2ll, J.l.I, ~fi:l 211. 8 20, Ul8 ·lOli 
lUll to 99111wrcs...... 808 ' 208, 77211\1,.l ' :l!!, 2f>R, tl29 •18, \I ·17, Bf>O 18:\ 
1,000 1tercs 11rn1 over. ti7 . rn:i, 991 sa. o 10, a:io, am rn. 2 l!i·l, 2r,11 77 
Acrcagcnotreportccl 178: ......... ...... 1,9B6,(\79 2.G 10,880 

Deepmlucs .... 1,um J 219,3•19 100.0 73,~!_r,~J- 100.0 __l'.'.•755 ~l 

20 l\Cf08 or ]CHS...... 71U i 9, 9891 4. 6 7, 2tlf>, 756 9. 8 10, HH 727 
2lto 99 ncrcs.. •• . . . . 670 as, \139 rn. 5 rn, oari, 727 20. n 29, 807 ri79 
100 to 999 ncrcs...... ,193 110, 84215'1. 6 3o, U02, 968 <!H. r, n, 09J Billi 
1,000 1wrcs and over. 29 55, 579 2fl. 3 \J, 47411G8 12. 8 820, Cl2fi 170 
Acreage not reported 4.6 . . . . . . . . . . . .. . .. 11 m·~2, 925 2. 3 B6 1 585 ...... . 

Pincer mines.. 978 18!i,G60 !100.0 4,189,545 100.0 ·1,2M '21 
-- ----- ---------· -·-

20 ncres or less •••••. 20fi 3, 655 2,0 210, 38G fi.O 1, 026 fiR 
21 tn 99 1wreH •••••••• 293 lfi,603 8.4 508, 536 12.1 1, 780 32 
IOU to 990 ucres. ·-·-- 310 88, 930 47.6 2,8Tlf11(i(il fifJ. 2 7, 1199 !W 
1,1100 1wres ttnd over. 38 78, 412 42,0 861, 208 20.0 22,603 11 
Acreage not reportecl l<i2 .......... ........ 25B1 75·1 (i.1 119~2 

t Exel usi ve of 55 custom mills, 
''l'he r,ror11wt 1m which this 1wemgc is compnlr•11 r1oes not inclur1e tlrnt for 

mines wh cl1 du not re11ort 11creage. 

It appeim; from the preceding fable that t.he value of 
the mining product bore no direct relation to the area 
of mineral lands owned or leased. The average pro
duction i1er acre decrmtsed as the area. increased; the 
three owners of the largest acreage were mnong the 
smallest producers. It is probable that while the 
flmallcr properties were under aetive operation tlrn 
larger were awaiting development. Still the value of 
the avemg·e production per mine increased with the 
incrmtsed ownership of mineral lands, though not in 
the same mtio. 

The following table shows in parallel columns the 
royalties paid and tbe value of product of deep mines 
operated on leased land only. It cover:-; 10,872 ticres, 
i. e., 78 per cent of rtll lands leased by deep minm;. 
Operators, 55 in number, who owned minenil ln,nds in 
addition to the lands leased are omitted. 

'l\un,E 2B.-'J'((/11e (~(111•n(lill't awl roya/li1"' 1.!f <li·ep rni111·.~ opewlinir 
un /l'({serl lalHl ulll!f: f!!l!c!. 

Nmn- Ynluo uf 
STA'l'E llH TI~llHlTOltY. ht1r of (il'otl lH't. lll 

mint•N. miul'. 

·-·-"'-!--' U11ite1] Stntes •••••..•••••••••• "l.c ... c a:m $1, 2·1ll, \IHI< 

C11lif11rni11 ........ h ..... .............. . 

t~olorarln ...... ........................ . 
<ie11rgln ....... ........................ . 
lt1nho ................................•. 
i111ntnnn ..••.......•...•.............•. 
Nuvrultt ............................... . 
Nt•\V l\ll~Xi1•0 ........•. .................. 
~1111th I>nknln .................... H • ••• 

nt11h .................................. . 
Ali other HhtteH n111l tunitorll!H' ...•.... 

:m 1sH, r117 
1\13 ~. 1\111, 1'.Jll 

r1 Ii, {l~IU 
J.I ·l:l,\lllti 
·10 a,\o\U, ·I-Iii 

fl 12ti,~Wf1 
J.t 1110, n;1 
a r11, !.!:1.1 

Ill 111, l lf1 
lll :!·.l,:1:12 

lll,:N'I' ANO HOYAi.
Ti E' l'OH MIN· 
Ell:\ I, LA~Jl:-1. 

18, lUfl 
::rn, r-~1 

7:tl 
!l, ()f17 

7~, '.!.ifl 
a, f1Ul 

II, ~:1:1 
ll1 :.:!il 
f1, ·Hill 
7, ·181 

t•.7 
11.a 
1:!.0 
lil, s 
lH. ii 

'.J,M 
10.li 
11. Ii 

·l,\1 
::o. 7 

1 fnoluch~!-l Arizonn 1 2; l\C11r~·lttntl 1 l; North l:nrolh1n, 1: Ort>g-11111 :\; YirHini!L, :?: 
nntl "rtrnhingtonl 1. 

The following is tt smnnmr~' of nll Lho ;-;l.ittiHtit•s for 
deep mines opnmt('(l on lrntsecl 11tn<l only: 

'Lun.1~ 2,l.,,-S11111111<l'r!J fur tl1•1•11 11ti111w 01wr11/nl r11t /msl'rl /11111/ 011111: 
/,Ii(!.', 

Nnmlwr of lHhWH ........••••••••••.. .•••.••••.•••.••••. ........ n•···· :~:;o 
Nnmlwt• of U\\'lll.'l'H working ............................................ ~ 1:-m 

~:::f:~~~;:,;~.:,:1;:::::: ::: ::: : : : : :: :: : : : : : :: : : : : : : : : : : :: : : : : : : : : :: : : ::: ::: $!~~¥~: m:~ 
\Vorl~ on Hhltl'P of vrrnllwt....... .. . . . . . .. . . . . . . . . . . . . . . . . .. .. . . .. .. .. .. $'!~, f1~l 
!ll'nl. nml rnnt!til'H of mhll'H n111\ 1111twml ln11i\H,... •• •• . •• • ........... $f1tn, 1\11' 
Otl11..•r tni~l't•ila11Pnlt!-l ox1nm1'4l'l4 ............. ~................. •. . . • ....... Slltl, l:t:.! 
l:o8t 11! Hllpf>lil'H tttlfl 11111teri1tlH.......... .... . . . . . . . . . . . . . . . . .. • • . • . •.•. $fiUU, UH 
IJJ'U :-!1Jl!l llllll tl'Plllt'tl, HhOl't tom-1 ....... •..•.. ~ .. , ....•••. , ... , .. ,.,. , . ,, ~!i7, fJr1f1 

Vn ht1~: 1J~Ll:1: ~ l.i~ 1_1~ ::1:1_1_1~~~~ l.~: .. ......................... _ ... _ . . . . . . . . . . . . . . . $~. iW, i!'iri 

t1if1~~;::·1iil;t,\lH0 ::: :: : : : : : :: : : : : : : : : : : :: : : : : : : : : :: : : : : : : : : : : : : : : : : ::: : s1Si1hi: :1,~11i 
rl'Otl\.] g"l'O:-!H \'tlhle ......... P••••--··· .. ··•••••••·•·•·••··••••••••" $1 1 f1!),1,:U'.! 

.A YlH'llg'P lllll' toll ..•.•....•.•••.••......•....•••••• , .•..•..• ,... ~17 
Vnltto of procltwt 1tt mhw ............................................. $a 1 '!.!·lll,U:-iri 

Aerl~~~~~r~~~~(1.~r1~ .1 ~1•1~~~: :: : :: : ::: : : : : : : :: : :: : : : : : : : : : : : : : : : : : : : : :: : : :: :: il::~·~~ 
,A.vurngu JH!l' lllillll • ............................................. •••• a:i 

.3!iY'711111/«11! JH1·1111'1'.-Tlw tol:al priznnry pownr 11.-;nd iu 
golcl ttnd silver mines amonntrnl to l!lfi,8lltl hor;;npow1•1\ 
of which·l:3~,a5,~ wnH Hto1un, ,rn,mrn 'vatnr, ,1.,ono g1ts or 
gasoline, and H,U08 othm power, n10stly eomprcsRetl uir. 
Of thb tot11l the rented honmpownr 11gg-regiited 17,4:19, 
of which l,L,±nn lwrnepowm· wtts <\lc~c~t.ri<~. I11 additinn 
750 electric motors, lrn.ving a <'ttp1t<·it:y ol' H~1 0ilR hori.;c
powe1', worn rnportod ownt>d hy tlw opPmtors. IV!oni 
tlrnn one-Jrnll' of ttll rontod elnct!'it• powm· w11H l'(\portn<l 
from Ct1lifornia, tho rest was uPtll'ly nll wmcl in Colortulo. 

The use of wat<~r !lii 11 moti rn power was a m1n•krnl 
feature in Californiii, whieh rnportrnl rn•tu·ly OIH'·lmlf of 
all waterpower used, vb:, ~l,f> 17 horsepowf'r. Tlw 
total horsepower of Rtnnm engines in thnt sl!ttn wns 
16,858, n.nd the totttl eleetrie powi'r ownPcl nu<l rc~ntc•1l 
was 18,DGl. Thns water ancl <'ll'etl'ic powm· hold a morn 
prominent plttce in Oaliforniit than stemnpowm'. 

Nearly all the power reportNl wits usecl in cleep mincis; 
comparatiyely little wn.K used in plac<'l's, '.l'lrn J11tt:l'r 
utilized chietly water and electric power. The follow· 
ing table shows the q1rnntity an cl kind of vower llfH'd in 
producing mines, deep and plaeer: 

! 
I 
I 

I 

j; 
! 
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T.1n1,g 26,-l'owrT 1.rned in p1·oclucirig mines: l!Hh!. 

--· --·-11----··--, 

Totnl horecpower ................................ .. 
Uw1101l: 

rnri,Hori 18-1,512 11, 2\18 

Engit1Pl'--
8tenm- 1

1 

Nnn1hor •....•...•..•..•....•.••.•. 
II or:-'epower ...................... · 1 

Ons or g-mm1ine-
Nun1be1· ••..••••.•••••••.....•••••• 
IIor~epnwer ...................... . 

W11t;,;r;1~ii'i\~,~'.l~:-:-............................ 1 

1,w.m l,8\li1 1~\l 
122,3fil 118,8:1:1 a,r)°.!1 

JU~ lXU !l 
·l,OllO a, \l·HI l~O 

7~~ mm ](}~ 

Hor,e11ower ........................... j 

oth~r\;;:~i;~r-: ............................ ·I 
Ilor:o;ep1nver •.••••••••...........•..... 

Hente<l: 

•ta, u:11i •Ill, ~Oil B, 7:m 

150 liill (l 
8,110:1 71 flHt' .nr, 

glcetril', lwrsnpower ................... . 
Uther power. 1HH'Hopower •........•.... 

Electriu innltn'!-1 ow1ie<1: 

l·l 1 ·ltiH Iii, UK~ :I, •1X7 
~I UH:l :?,tum ~II 

n~~!~:l}i:;,,.(~'r' :::::::::: ::: : : : :: : : : : : : : : : : : : : : : : :: 
Sup111ie11 to other cstttlllishnwnts, l111rsepuwer .... ! 

ifll) i\ll7 J.1:1 
a~.oo:i ~7 1 7flH ·1,:..!·lfi 

a:.?a ~~a .lllll 

" -- ---· -"··-·· ·--

Over one-fonrth of all clonp rnin0s nn<l tho hulk ol' 
the pliwrr mines lmcl 116 othe1· mo ti \'P. pow<'r <~XL'npt hand 
nnd nninrnl power. Tho agg1•pgntn prodnct of thn d!\Op 
mines opemtetl in thi,, primitiw. way wits \Tl')' snmll, its 
compiu·ed with the total prod ud oi' dPq> mines, being 
vnlnNl at only $1,7H0,4H!l, ot' 2 ppr l'ent. In plat•or 
n1 in i ng-, hom'YC1', the rtwnrse was tho cnso, the major 
p:ut of tlrn phwnr proclnd, of t.lrn lTnitNl 1-'tittus being 
ohtniued withont meelmnil'al power. 

The following table is a snnmmry of d<wp rni11Ps which 
nsl\<l no mel'lrnnieal powPr. RPgnhtr prnclncPrs an'. seg
rngnt<1d from minPs, tho opomt.ions of which eo11sistnd 
mainly ol' dlm1lopment work, to which prod1wt.io11 wn:-; 
nrnrl'ly ineiclentnl: 

'1'A111.g 2G.-Dcr'JJ miw•N 1rniuy /11mrl 1111.tl 1mi11111l 1ww1~1' 011/y: 1!1112. 

Numbl!t' of mines ........... , ............. .. 
N\u11her o[ owner~ wnrking ............... . 
H11lrirics .................................... . 
\V11gc.!S ........................................ . 
contmd wm·k ............................. . 
Work cm share of prodtwt. ...... , ........ .. 
~lis!!cl11uienns expmtses ................... . 
( :o.~t of suppli!!S nnct mnterin.is ............. . 
Ore sold tlllcl tretttod, short tons .......... .. 
n-1·0.~s value of produet .................... . 

A vurnge ver ton ........................ . 
Vnlm• of prorlnet nt mine ................ .. 

A veragc per mine •••.•..••..••••••.•... 

'l'otul. 

B30 
2f>O 

$02, ~H7 
$1illl,H:lf> 
$21, 20ll 

$ln, UOll 
$11:!, Ufi\l 
$HU,Hfl8 
101, 028 

$2, 221,421 

I 1122 
$1,fil\7,<JBH 

i $·1, 71U 

The following tablo is ft compamtivo snnmmry of 
plrLcers itc<·orcling· to the power m;ed, whether meclmn
ical or other: 

'Lun.ic 21.-1'/ru:iT nti'/l(W 1rniu1111u·dw11iroal 01· other power: 1H02. 

I
i I Mlncs wi tit I 

'folal. I meel11mieal' All other. 
i power. [ 

- --.. "---··-·---------- \I~--~~·~-·--·--~--: ___ _ 

Nmnlwr of mhu~s ••••. _ .....•............... :
1 

1 Uti7 i
1 

lfifi [I 
Snlttries ..................................... ; $:l!H, :na i $WJ, JUI 
\Vngt~K ..•••...•......•••••.........•........ $1, 71i\l1 m2 , $t-t!n1 ~~.m 'I 
\'.Olll\"tt!!l work........................... $1U, 816 $H, BlH 
\\'!irk on sharu ul proclnl'l...... ... .. . . .. $7:l, fi17 $:m, !W 
~f IH(~ellane(Jllf-1 exptmHe:-;.................. $~71, HH $17U, Ha~ 

Vnluo of prnclnct ut mhw .................. , $-l,llfi~.189 $~, !lf1, 72\! 
Ayerng-u pet• tnhw...................... S:·l, HJ7 $J:l1 tiOU 

812 
$11·1, 1~2 
$\)cl'l 1 7};6 

$5,4\)8 
$-J0,3ti•l 
$U2,0l2 

$24H, H7:l 
$1, \).J~,,lll7' 

~~.:m~ 

co'l of suppll"' tine\ mttterht18 .............. 1. $7Hl, ~:Ill $fl:-11, :Jli:l I 
Methot! of trerttnwnt: I 

llrcclgingu ••.•........•..•.•.........•.. i ·1fi .j/j '•···-·-····· 
Ily•lm11liekln!\' ........... -............. : •Ii! fa:! I H9 
OtlH!r met!H1tls ........................ ·j ·If>! ! 58 3UH 

I HneH not iJrnlrnle 8 miiwH with stump mills. 
~ Ilwlmkt-l.1 inhrn n~iug- l'l\ll'trh· dnvntor. 

Tho following is n eomparatfrn table of :-;team eng·ineH 
alHl lHn·:-;epmvm· reportt>tl fol' llHl~, 188!1, 1880, mlll 1870. 
'l'lw previous eon:mses clhl not distingui:-;]1 prmlnciug 
miiws from those whore tho wurk wn.:-; conliiwd to 
<lnvnlopmont; thn ro:-;nlts :for lHll~, iu Table ~8, there
fore, <'olllliiuo lioth da,,:-;es of minns. "While tlw total 
hol'KPpownr mmd show:-; a l'Pllntrlrnhle inen'Hsl\ the 
avnrag-u powor por lmginn has re1111d1wd practimlly the 
siLll!l\, In 1~70 it wits ,L± lio1·snpower; in 1R80, ,k(i 

bonmpownr; iu lt18ll, ,HJ h01·sepowor; and in 1!102, [if) 

lwrsupowm·. 

'Lun,10 28.-8/t'mn 1•11uiww <111rl ho1W'Jmt11l'1', /111.1/({/t.'.~ and /erl'ilul'icR: 
.18'70 111 J!JO:.!. 

t''\'A'1·1~ oa 'l'tm
n!TOn Y. 

lll02 

Num-
l1ur of Ilor1:1u

en- power, 
!\'hWH, 

18Hll IHRO 1870 
... I .. - __ .... 

Nmn- 1Nmu-l Nmn-
b-<!l'Of Ilorsc•· 1 hc•r of I llor."" l>er of Horse· 

gines. gilwi;. ghws. 
(m- fHIWPr. PH· I power. l~ll~ riowur. 

Unilt•c!Hl1tl•'"· 2,HU;l ~r~;,mm ~;;;T~•·l,k22 /·r.~.-. 1 2.1,2on IUi ,_:l,7·1~ 
Altill11m11.......... 11 313 

1
,
1
1
0 

1· 
1

t,1
0
i,.
10 

1
1

1 

.... 

1
. :,'!- .. · .. ·ir·,.,,.

1 
.... _ · ... -. · ..• 

1

[_-._·-.......... _ :. 
Arlzonu........... 212 ll, 311G 

1 
ArkttllHtlH ........ I llf> ""21;,1;,· ··~.·1~ •. .-1.:1· ,, .. ··~u .... ,;,·,.~ • .-1,;1·11. ---,:ii>. -1·,-._ii,·'· Ctdlforn!n........ •182 10, mm - " CT - ' ' ' 

<:olor•nclo......... u.-.1 m1, 2nri r.02 13, un l lai1 a, l\ll\ I 1r1 ·, ·I~ 
Ul!Ol'gltt.......... 112 1, (jf>l i 28:1 11 I !DG 1 · ..... .' ....... 

Idnho............ um 11 1 027 HO 2, ~on rn 2no · ;, x2 
Muim1 ...................................... 

1
.... 12 I l~·I !, ....... ' ...... . 

Mtll'yhmcl........ H rnr. .I ( l , ............................ . 
Mkhil{t\n ••.••••...•..••. _ .... ,. 7 f1'..m ', '1 · .• - .... . 
MontnrnL........ 2ori 12,mo Hll .1,2:rn ""iu' ""i;i1s· ...... 1 ' · 10 
Nnvnd11.......... 7:1 •l, 18H l8U 11, lJ.18 Ill! J.J, Hll:l H 2, WO 
~PW Hnmpl-lhiro • .. ... . • . • . .. • • . fiil l : lr> 
Now1'·lexko..... rnr) li,1fill """"\;•!" ··1:\1i·i" 'l 4f1 ............ . 
North CtU'oill!u. •• oli 1, 782 ·17 2,·llfi lf> 2118 ........... .. 
Onigou........... HU ~,i26 rn l17t11i a 100 ............ . 
HouthCnrolhrn... \I 4'10 ·I WI [ .... 

1
.,,.

1
. --·-,;

1

;,

0 
............... . 

Honth JJ1tkotn.... 114 rn, 700 ·II 2,\lliV ~ ...... 1 ..... .. 
'I' l •)r: 2 mi ' exni-:............. ...\\ ~-1 ~.x~w 11····:;.i· ··i,'~t'ii' :::::::i::::::: [lttlh............. lil7 10, 87fi 

W~~·~1~W1~ti;1i:::::: n6 1}1~~ a 1 ~;, ..... ~) ...... :~~- ..... ~.!. ·--~~~· 
\-~'_Y'_"~~:~~-~:__ __ a1~-:~~l--~i---~~- :1 ~~j~~ 

1 Not l'l~J111I'te!l, 
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The :fo11owing table shows the nmchine.ry nsc<l nt prodnoing min<'s, deep n,nd placer, as W<:'lll 11s nt tl~oxo n.t 
which development work only wnH done: 

'Llll!,l~ 2H.-l\IA0111NERY, BY Kri:·ms AND BY STATl•38 ANL> 'I'J<:IWITOlUES: 1\10:!. 

llUTSTS, 

~~~:;:··-:~.,~ 111. i~~;··:~~~~~;<l .. \Vt~-1-J<;!L«'· 
• line. 11ii'. \\•r. trkl. 
I 

Total. 

---------- ~·--' -------~- -~-- --····-· ~-1---
Unitt.111 St1i.tes ..• n... 2101a; 1,mn 210 108 68 70 1,aa2 1,105 

I'f<ODtJC!NG MJNF.8, \=·",='='""'' ~·--· ~~-"'="~=,· --'~= -'·-=~' 
Tol;t).... ........... 1, 2JU . Ut\8 81 (ll no 50 

Deer• 1, 208 n.J11 8~; j uo aa 52 7nu Plae<;;:::::::::::::::: .m n , / l 17 -t 71 I 

1~~~:.~;:~::::::::::::::::: !'"··)·~.:II' 1'..:i :::::~11:.:11:::::._:;:: :::,:J.:_,: :::1:0:: I~ 
Onll/"mln .• • •. • .... ... .. . _ ,, ,_ . o l6fi 
Cnlm'1Hll> • ........ .... • • .. Ml <!Ha 281 !ll /...... 29 2iil 
U1!l>rgJ11................... 27 2'! .. .. . . .. 1 l1 1 1 ·l:l 
I!lnlm . . • ......... ... .• . • • \\\} I ~i -L :n 1 ..... r,2 
:M1ir~ll\n<1 .. •• • . .. .. •• . • .. 2 2 ...................... : .. . . . l 
J\fontann •• .... .. •. .... .. . U!l i Dl l ...... ,. ·l 3 !ll 
Nevn<ln................... :ia / 11! 7 .~ ...... 1 2 7 
New Mci;.ko.. .... ..... ... ·12 29 11 ........ !... ... 2 li 
North C1trnlmtt........... 11) 11 ........ ........ ...... ...... Hi 
Oregon • .. . .. .. .. .. .. .. • • • 2\ I lK 2 21 2 .. .. .. V\ 
Son th Cotrolin1t.... ... . . .. 6 Ii .. . . . . • . .. .. .. • . . . .. .. .. . . .. ·! 
Routh D11.kota.. ... . ....... 2'l 20 ... ,.... 2 .. .... ...... H 

(117 
.lfi 

7 
li7 
a 

78 
!1:H 
40 
1:l 
1 

88 
3 

1G 
1li 
1H 

·I 
18 

3!) Hi 

8'l 
2 

42 

,'!() 

20 
10 

112 
llJ 

...... ~ ...... T :::::: ..... 

.............. i .. ::::: 

........ ........ 1 
1 ............. . 

........ ········ ..... . 
~fl ..... . 

2 ... ····· ...... . 

1•ow1oi nnn.1.~. 

1ti7 

I 
Oas or Corn~ i \\' j'rl 
ml$0• zn:e~st~tl , n..~ '• ~~t·· 
line. •.tlr. I t.L·r. tnP. 

n ~~.:i~J-.:~-- -··;{ 
-·-~1-

ll,~U'1' 4 :H 

lri71 ....... . 1 /11 . . . . . . . . \ ....... . :\ ...... 
JO' a 1 ....... . 
\)fi I .~ ....... . 

fi~; I ..... ~~-:::::::: 
'i.l .... «i- h~t .... ~ ..... 
;{{) ,J •••••••• 

~().) lll ........ 

HO 
l\2 
·12 

!l 
:11 

7 
~H7 

""'):i· ........ """iii; ........... i 
:l :::::::: ii~ ........... i 

........ ........ !) ........... . 

........ ........ :ll ........... . 

........... -. . . . . 7 ........... ~ 
1-l .... .... 23:1 ........... . 

Tennl'H~l'e ................................................ / .. ···· ...... 

1 

2 
'l'mws .................... l l ................................... . 
l'tali ..................... fiK I ·tu 2 I 

1

1...... ~ '20 
V1rgitdtl...... ............ 1 l ............................ , 10 

'""ii\' ........ '""16' :::::: ..... ""i~·:1· ........ ········ ..................... . ·n ........ mi ........... . 
Wa•lungton . . .... .... • .. . 11 ·[ \\ 2 .................... f 10 
'~'y-c1n1iug ...... ,............ !l ~ .....••. ~····-·· ...... .•.•... 2 

1\1 ..................... . 
10 .................... .. 

1 ..................... . 

. ....... ········ ········ ............ .. a ........ 2 ............ . 
1 ........ ll ........... . 

ll'ITIWUT l'llOllUCTION. 
nr~vguw.MF:.NT ·wottK I I 

Alfthtl:::t:l.::::::::::::: :: iii~ 1~-.!~~(;~':t!,-11 :~~(~1:,.-((t~,.: =~:-.<l~'.:.·-:_ .. :i-:~-\· .. 1 .... ~.~.:.'.__,~!.·. ---·~Yl ~:=. _, __ ~:-~_rn 12 81~ ---~:. r, \ fiiil ,.<~-i ll~ 
Miwm1 .................. 1-11 ~ .... ioi1' ...... ri:i" ...... ~ ....... r,. :::::: .... i ..... W ....... 7 ...... T1 .... 'x8· ::::::1""2~ 
g~i::i'.;~11~1~:::::::::::::::: 2~~ I l!\7 I 12 ( ;; 1:l 1~~ 1Z~ ~II ~ l~ ~ HU (I ........ 1 (IK :i 1 l:! 
Ulwrgfo..................... 2 -2 ······7· ........ :::::: ..... u •1 ·i ............. ,... ....... ...... ".!,,\i\ '.!1 ········1 ~U( ······\\ 1.""1 
111nho .................... :11 21 2 2 ...... ...... 22 ~1 i 1........ ...... ...... ·i" :i :::::::r· .. :;7· ::::::

1 
..... -i 

~
1

g~.;;~~:~'.1.::::::::::::::::: }3 ~i ..... iii· . -~- ·:·· ...... 2. M t6 ..... T ........ ...... ...... l~1 ~.~. ::::::
1
::1 i~.~1 ·.·.·.--~.-.ll·.·.·.·_·_i_ 

~~;:;l~~~~~il;i;;::::::::::: :/~ ib 
1 

...... ~. :::::::: ~::::: 1 .... i. rii i~ _··.· ...... _:_. __ : __ ·:: .. :. __ :.-_:._:: __ :_.-_::_.: __ -_:._: ·_.:_:_:_~_;:_11 1:1 ........ ........ -8 ...... Ii 
01't'$0l) ···················· 29 '.J7> 2 ........ ~ ···'-·· Jl) 10 'JH "ll l 
sn11thD1tlmt1t............. 22 ~o 1 i 1 ..... 1 ...... 1 ~fl: 24 ........ J 1 ............ 1 {,,; ..... i.i" :::::::: '.1i ::::::(1 ..... : 
l\tal~ ._.................... .Jr\ 81 10 2 ...... 

1 
~ \ 2i 1 2'1 ............................ 1 riv ii ........ r.::1 ...... 1 

~i',:·~1~\
1

1~~i<.i;:::::::::::::: i~ 1:l) § 
1 

...... 2.
1 

.... it:::::I ii 1~ ...... r .:::::::
1 
.... i. ::::::

1 

s~ _!_~11 __ ... _.-.. ~~i· ..... :;~· ----~r:::: 
\\'~cimlu1-1................. 21 191 2 ... ~·~.:_:-~:.:_ 17 ~~~.:.:.:==I.:.~-~~ ._._··_·_·c....._21 . ll ·:·:~... 1~ ~ .. ~----·_!·_ .. _._ .. 
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The total munber of hoi:;ts in prodncing miues rn
ported 1vtts 1,~±D, of which uumhcr \\Ht> were opcrn,tcll 
hy stcampower, the rest by ot.!1er mechanical power. 
A:oide from the 5GB dc'L'P utim•s which n1-1ed only hand 
and aninrnl power, there were a nnm1rnr of lllllll'S which 
wnre renclrnd by tnnnell-! or arlits at which hoists could 
ht- clispcnsocl with. Tho following eompttrntin•. tuhll' 
shows the nuinbor of steam hobt:-i n:,;ed nt tdl donp miiws, 
producing as well as thost\ reporting dovdopnrnnt work 
Wi tbont production, in l!l0~ !Lnd 1880: 

'fAlll,B :30.-8/eum JwiNtN 111 de1'p mi11eN, liy ~tnt1'N rtnd tcrritm·frx: .1110.! 
aucl 1880. 

_________ :.ATJ•: 01' TEl\ltl'l'Olt\', --· ~10~ _11-~880 
Unitrnl Stnte~----·· ...... ........................ ....... 1J)~8 ·l:.!ii 

Alnh1nnn ..................................................... 
1
· •. ::

0
iJ, ... : .. 

1
·;,· 

.l\riin11ti ......... : . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . ) 

..1\rkn.11~uH. ... .. . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ....... . 
Cttlilnrnit~. ..... ....... ... ...... . .. .. . . . .... . ......... ..... . .. . 1\ll 71 
Colomllo . ...................................................... li·IH 127 

~~~~,.~~~t~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . ~:~ 1 ~ 
~hllllU ........................................................... ......... 11 

~~:~:;:1;~:~:!:1 .:: ::: : :: : : : : : : : : :: : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : :: : : : : 1~~ 1\1 
N<~vnclai............................................................. ·ll tl\1 

~~~~ ~{~~\l~~1_1~1~~::: :: : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .... ·7tr ~ 
Nlll'th Cnrolhm.................................................. ~\l 10 
(Jrogn11 .. .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •I:.! a 
8011th C11roll1111.................................................. ti 
Hnnth D11kot11...... .... .. .. . . .. . .. . .. . .. . .. .. . . . . .. .. . .. .. . . . .. . . •JO 
tfl1xns ............................ ...... ............................ 1 
Utnh ..................... ;...................................... 77 :J.l 

·I Vil'glnt.1......................................................... 5 

~~~~111~~l\~~~:1• ::: ::::::::::::::::::::::::::: :: : : : : : : ::: : : : : : : : : : : : : ~~ 

The :following table shows tho pumps l!Hetl in all doep 
min0:-;, producing as well its tho:-;e l'eporti11g- devolop
nwnt work without production, in mo~ itnd 1880; 

TAm.1' B 1.-l'iimpR ttt t11•e1i milw.q, Ii!! ,q/.rt/1,,q a111l lel'ritorilw: Wll:J anil 
1880. 

K!NJI OJ>' l'O\Vgj\, 

STATB 01t ·rrrnm•ronY. Total. Ste1tm, All other. 

lll02 1880 1002 1880 1fl02 1880 

Unltec1 St11tes .... .. . . .. . 1, 261 

Alnbrmrn ............. ·......... 7 
Arlzom1 ....................... I 179

3 Ark1tnsnH ..................... 

1 
Cn1llornla..................... 190 
Colomclo...................... H59 
Ocorgin .. . .. .. .. .. . .. .. .. .. .. . 3'1 
Idnho ......................... l\6 
:Mnlne ............................... .. 
.Mnrrl11ncl..................... 1 
Montnna....................... 120 
Nev11cl1t . • .. .. ... .......... .... 28 
Now Mexico.................. ~rn 
North Cnrnli1111.. .. .. .. . .. . .... 26 
Oregon........................ 23 
South Ciirolltm..... ..... .. .... 4 
Ron th 1}1tkobt................. 69 
Ut11h.......................... •17 
Ylrglnia. . .. .. .. .. .. .. .. .. .. .. . 10 
WMhingtou................... 25 
Wyoming • .. . .. .. . . ..... . .. .. . . lU 

30223-04-84 

159 1,050 lfi.1 202 

. . . . .. ,i" 

"'"'28" 
25 
8 
s 
9 

10 
t\2. 
1 

10 
2 

8 
10 
4 

•l 

7 ...................... .. 
15G 4 23 ...... .. 

s 
106 
83ll 

83 
57 

1 
1H 

22 
43 
2·1 
28 
4 

•12 
87 
10 
23 
18 

""'2·i' "'"9i\' """".i 
::!5 ~3 ••••· .•• 
8 1 ....... . 
a o ...... .. 
0 ............... . 

'""i(i' '"'"(;' ........ 
a1 o l 
1 2 ...... .. 

10 2 ...... .. 
2 .............. .. 

"'"":i· "'"27' :::::::: 
lCi lO ....... . 

•I .............. .. 
2 ....... . 

•I 1 ...... .. 

The total number of pumps used in 1902 was 1,'.J0.1, 
of which numher 1,05\l were opemted hy Btl'am and :!II~ 
liy other power. Of this uumlier, 7<)U won\ usccl ii} 
producing deep mines, 71 in productiYo p1acer.-i, aurl 
±21. in mine~:; nuder dovelopmont. Some mines nre 
dminml by tunnels. The total nnmbcr of prodncing 
tleep 1111110~ hcing 2,01.7, it is apparent that a grt>at 
nmuy mines wore not troubled with water !tll(l could 
thcrd'ore dispense with pumping machinl'ry. 

A notnworthy :feittnrc is the tlt>volopment of the use 
of power otlwr than steitm for opemting 1mmping 
1tpp11mtus. In 1880 thoro wore in nil -1 pu111ps oper
ntecl hy wntor and l h~· compresscLl !tir; iu Hl02 the 
nnmlicr o:f pumpH operated by comprmisecl air had 
increased to 07, the nmuber opemtccl by water to ±2, 
and in addition -:l:\l were rnn liy electric power and i:3D 
l>y gas or ga1>oline . 

Tlrn following tlthle show:; the numher of }?owm· 
llrillll iit all deep mines in 1n02 and 1880, by states nncl 
tnrritor.ieH: 

'L11n,rn HD.-Nnmlier 1\f ])1)11w1· drillR at d1•1p 111-ilteR, liy RialeR 11iul t<w
i·ilm•ieN: J{Jll:l 11111l l881J. 

H'l'A'l'J.: on 'l'Jo:IUU'l'OltY. 1002 lHHO 

Unltl'1l Rtutt!H.................. .. . .. . .. . . ... . . . . .... . . . . . . . B, a~o 2il7 

Al11l111nui .. .. .. • .. .. • .. .. .. .. . .. • .. • .. .. .. .. • .. . .. • .. .. .. . .. . .. .. 10 ....... . 
~\.rizunu. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21li 1 
Ark1111HllH. .... .. .... .. .... .. .. .. .. • .. .. .. • ...... .. .. . .. .. .. • .. . .. ·l " ....... 
c:11llfoml1t ........................... :........................... 081 [ rn 
(~olnrn<lo................ ..... ................ .............. ...... 1 1 l.OH • 2ti 
th.~tn'A"ht......... .. . . .. . .... . . . ... . . . . . . .. .. . . . .... ... . . . . . . . . .. . . . aa ........ . 
ldnho. .. ......................... ... ................. ... . ... ...... 20li 2 
Mttlno........................................................... ........ !l 
Mnnt1nm . .. .. .. . .. . .. .. • .. . • .. .. .. . .. .. .. .. .. . .. .. .. . . .. .. .. . .. . 121i 1 
Ntw11<l1t......................... ................................. fiU Jui> 
Nuw Ml\xleo................ ..... . .... .. .. .. . . .. . .. . . . . .. . . . • • . .. 71 
North C1trolilm.. •• .. .. .... ..... .... ... .. .. ..... .. .. .... .. .. .. . .. 22 

Y.~·;;~,·;1/:i1;.;;1i;1;L:::::::::::::::::::::::::::::::::::::::::::::::::: 0~ 
Routh Jl1tkol11 .. .. .. ... ... .. . • .. . .. • .. .. . .. .. .. . .. .. • .. . .. . .. .. .. HO~ 
Utt\ll ............•.•............................................. :l-12 
Vlrglnln........................................................... ·I 
W1ishlngt1111 . .... . .. .. .. .. .. .... .... .. .. . .. .... .. ... .. .. .. .. .. .. . '11 
Wyoming........................................................ :Jl 

The total nmuber of' power drills report.eel at pro
dueing mines in rno2 W!tS 2,4HH, o:f which llllllJher 2,207 
were opemtcd by compressed air, 1G7 by steam, 31 hy 
e1eetridty, nnd 4 by water. Power drills were used in 
353 mines. Among them were 5 placer mines, with a 
total of rn drills, used in working iwcient river beds by 
drifting; o:f the nnmbel' reported, fJ wore not in use dm
ing the year 1H02. Comp!trison witb tho Tenth Census 
shows 1t rernarlmblo progrctis in the nso of power drills. 
In 1880 thoro were in all 257 power drills in use; in 1D02 
the munbnr was 3,32H. 

The cornp11mtive results of working with power 
drills u.nd lw haml nre shown in Table 33. Only deep 
mines ure h;clndcd; 2G mine:; using power drills fur-
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nished incomplete informn,tion on the imbject a,nd are 
therefore omitted. 

TABLE 33.-Compm·lqon r~t' power drills mul hand JIO!l'ei· ut d1:ep 
minex: 1902. 

All mines. 

.. - .... - ... ·--1----11 

Numl>er 1>f mines ...................... . 
Numl>cr of drllls irned .....•..••..•..... 
'.l'ons of ore mined in 1U02: 

Totn.l .............................. . 
A vcrn.go per mine: ..... _ ....... . 

Wageal>el01v grouncl .••••......•....... 
Averugo wages per ton ............ . 

1, nou 
2,35H 

ll, Ull6,·106 
fl,220 

$2<1, 268, 800 
$2.4;{ 

, 1. , . , ;..nu~s 
.u 1~~8 11~~ ng using ham l 
po\\ er rlrillH. puwor. . 

822 
2,808 

1,li87 

2,n~m,sio 
1, ti55 

$U, 6277, ·12fi 
$a.ria 

------------------~-

The preceding• fatble shows th11t three-fourths of the 
total quantity of ore came from mines using· power 
drills. The aventgc proclnct per mine with power drills 
wns 22,707 tons, whereas tho 1wemgo per mine where 
no power drill::i were used was only 1,655 tons. The 
saving in ln,bor below ground effoctec1 hy tho use 
of power drills, 118 compared with mining by hand, 
amounted to $1.49 per ton. 

Of the machinery eRpecially designed for plncers, 
clreclg·es were usetl in 44 minm;. Them were 1tlso 32 
steRm shovels in use, oi' whieh 21 were usecl in prodne
ing plncer mines, 1mcl 11 in mines at which dtwclopment 
work only was done. 

The majority of deep mines have adopted mechanical 
power for conveying their ores to the redaction work8; 
tt very large munber, however, still ttclhoro to the old
fashioned way of carrying the ore in wag·ons. The 
former numbered 1,182 and the btter H25. Tho length 
of railroad tracks on the Hnrfnce wns 168 miles; under
ground, H45 miles. The number of locomotives wtts 
reportml 1ts Ml. Of tbhi mile11ge, 3 miles on tho sudiwe 
and 25 underground were reported for plncer minmi 
which were operated hy drifting. 

Wctterplant8. -An auundant supply of water is one o:E 
tho prime conditions of snccessfnl mining, ospecinlly, in 
pllteers. The golcl 11nd silver mines were equipped with 
extensive water plants, which included 3, 927 miles of 
ditches, :flumes, etc.-2,992 miles for plncer mineR, or an 
average of over 3 miles per mine, and !Hl5 miles for deep 
mines, or less than one-hn,lf mile per mine. The fol
lowing table shows the length of wnter ditches, iinmes, 
and pipes, by states 11nd territories, for placer fllld deep 
mines: 

TABLB 34..- lVrtta 11lm1t.~-le111;th of tlitche-1, ,f/1mw•, pi111'R, ell'., liy 
states and lt'n'ilorics: l!!OJ. 

=====-=~~==.cccc·----=.~~-= .... =--=== 

All 
cln~u.;es. 

l'JlOlllTCJNfl MINI~:· ___ ll~~;;~L·~:-'Nii-

Tomi. Dm1p, Plm·u1'. 
0111 pm
thwtion. 

Jlile•. 1•1:1:1. 1llifr•. Fed. I Mlle•. J.l:l'l. JI/II:.<. Fc,.t. Jiilt"· Fu/. 
nnite<l Stntex .. 1, oon H2fl a, 926 4, 771 u~m ~8U 2, mn ·1, ·ll"~ tli9 83-l 

3,U40 I 0 l,Ollll () 2,!HO 0 2f>O 
1,rnu r17 1,12n 1 .••.•• r,,; ;1,1~r. 
1, 400 0 1,.100 ........................ .. 
s, 119 a:rn a, aa2 i, a70 n, Oti7 2a2 a1 GBR 

802 1

1

7f> 4, 7B2 UO 1, ·100 liO t>fi'I 
4, ·1·15 BS B2f> ·1'1 ·l, lW 35 2, 100 
2, BR!l 110 1, 053 ·lHll 7a:J 101 2, li60 
2, 7:10 M ·l, Hf>O H:l B, lilO Bl B, r.10 
J, (100 3o B, lHO 0 S, 700 \16 2, 7:.ltl 
4, 802 I 2·1 ·1, H22 19 ·IO ll a, ·!GO 
l,aoo , o 1,:mo 1 o o :mo 
2. f>.13 I 41 r,, 111 821i •.• 71" 02 :131-1 

505 ll~ :l, UHf> 0 i: HOO 8 2, ()!:\() 
2, fi()IJ ,. • • • • • • • • • • • 0 2, 500 

.\:M~ I 88 2,M1~ 8 2.~~~ ··rl~~g 
l, '17() :l 2, OOll a ·1, 750 1:l B, 1r20 
1,fiOO 12 l,fiOO ••.•••••.•... lR l,Hl"O 

Alttlim111i.... . . . . 0 il, 800 0 
Ari w1rn..... . . . . na 4, 2f>.l fl8 
Arlmnsu~........ 0 1, •100 0 
c11Iifornitt ....... 1, u:m l, ·177 1, 706 
Colnrndo. - . . . . . . 21() 11 420 lHG 
t~enrgil1 ...... ... 113 1, ~.W5 77 
I<l1tho........... 700 •l, \HU 509 
Montlum........ 2ao uno ms 
NL,v1uln. ••••.• ••. u2 4,aao 3G 
Now J\lpxlmi.... .[7 H, °'12 ·l:l 
NorthCnrollnn.. l l,UOO 1 
Oreg-on...... . . . . ~mo 2, H81 807 
8onth Dnltot1t ••. 77 2,fi85 HO 
T1.111ne.i:;seo....... O ~. rino o 
llttth............ 88 ·I, IHli RO 
Virgin in . . . .. . . . l ·l, :l!iO o 
W11Rhingtrnt.. ••. 20 ,1,.rno 7 
Wroming . . . . . . . 311 3, HHO 12 

P1•orluotfon.-The valno of the total procltwtion of 
g·old and 8ilver mines in eontinenh1l Unit(~d i::ltates 
in lfl02 W!tS $82,482,052, of which $77, lfi.f,32(j WHH pro
d need by deep mineH and $fi,:327,720 by plaeer mine:-;. 
In determining the vnlno of tho prmlnct nt rni110, the 
mot;hocl of valtmtion itcloptecl in t.hn mining indmttry 
witR followed by th!\ cenRnH. The ntlne o:f tho oro and 
bullion hi detnrrnined in itccordnnco with n well C1Rtab
lishod trade custom, in the :following mamie 1·: The 
ore fa Httrnplml and ltHsiiyocl, nnd tho price per ton iH 
determined in iwcor<lmwo with the asstty contents. 
Gold, if oxcooding in value $1 por ton, is paid i'or at 
the coining mte of $20. (\7 per onucc, or very often at 
the comlll')l'eiill rnto of $20 per ounce; sometimes n. 
further diRconnt of fi per cent is nrndc, i. o., of $1 per 
ounce to cover lmises in reduction. Silver iH pn,icl for at 
the New York market quotation, usually with a dis
count of fi per cent for loRses in smelting. Le11d iH paid 
for at tlrn New York quotation, mmally with it discount. 
of 10 per oent for .losses in smolt,ing, iwd with a furthm· 
reduction of 2 centH per pomul oJ' foie lead contentR :for 
freight to New York. Copper is paid for at a Rtipu
latecl price, dPpending 11po11 the New York quotatfon:, 
but usmilly from 4: to G centR below the same; an itllow
ance is made for iron and nrnngtt11eRt\ if present in imf
ficient quantities; no allowance is made for zinc, but 
on the contmry it penalty is eharged if the pereentagn 
of zinc exceeds it iixed maximum. After the gros:-> 
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price pe1· ton has thus been detcrmiiwd tt stipulated 
chnrgc per ton iR deducted for Rnrnpling, assaying, mid 
trcatmeut, and the lmlanep repi·csPnts tlw vulne of tho 
ore at which tlrn total value of the :-;hipnrnnt iR rnm
putec1, 

The freight clmrges fur carrying the ore from the 
mine to the works in·c borne l>y the mine opemtor. 
Usually the freight is pnicl hy the lmyor and deducted 
from the agrned vtdne of the shipmcmt., 1tnd tt l'lieck for 
the b1Lln,ncc is delivered to tho mine opemtor. Thus, itH 

a rule, the vnlnc of the 01·c nt mine b not tt speculative 
quimtHy, hut mi anwnnt appt•nring on tho books of the 
mine operntor. vVhere tlrn mine is Rittmtml !tt ft <lis
tnnce :from n, milroacl statfon, thn opcmtor nc:imlly lmnls 
the ore to the stittion by his own tt~arns, and thn cost of 
hn.ulagn i8 inl'luded in t.!10 opt,mting· exptmst'H. Wlwre 
a nnmber of mines are c1mtPred in ont\ 1·m11p, lmulago i:-l 
morn frequently clo1rn hy te.amsters who nudrn a c:p1wialty 
of lmnling ore from tho mirn•s to tho railroad :-llntion 
and bringing lmek snppliPK to tlrn mines. Under ordi
nary circnmi;tances the hi rn pPr ton will not vitry during 
the yenr tlll<l can he nccumtPly Hlat:Pcl. Thi:-l i8 t,rue l'Ytm 
if no sepiirnte itcconnt of it i:-:i kPpt hy tlw opnmtor, 
in which case tlrn eost of hn.ulngo is iil<'lt1tlt>cl in tho 
tLmmrnt reported for freight. Wht>n tlm mn is of it 

very low grade, or where the mine is located at n gr1mt 
distance from the milroml station, and tho 1•.ost of hanl
nge. is paid by the mine opomtor, it sometit11CH hnppons 
tlmt the value realized does not n'pity tlw l'Ost of ship
ping. A few sueh cases w1•.rn rPport11d for lDU:l, ai1d 
the vnlue of the product was shown ns a "net losH." 

The value of lmllion when Hold to t.lrn Unit<\cl State:-; 
mints or nssay oi:liceH i:,; dntermincd hy itHHay; gold con
tents ure paicl for at the <~oining· rnto of $20. tl7 por linn 
onncc, and tho silver contents at tt price Jixed from time 
to t.inie by the Director of the Mint; 11 Hl\Htll charge hi 
nuide for smelting and relining. \Vlwn lmllion i:-; 8old 
to private parties, lmnks, bullion dealers, ntc., it i:-; 
usmilly sold ttt a net price pt\l' 1·rnlle mm1m; the diffor
enco between the coining value of the line goltl content::i 
and thnt pitid by the hnynr 1·epreHcmts tlrn C\xponses of 
refining and marketing the bullion, 1·omrnis8i01rn, inter
est, etc. When the bullion is Rhipped hy expi·es8 the cost 
of exprcssng-e is deducted hy the Mint and the lmlanco i:-; 
paid to the depositor of tho bullion. Froqnnntly lml
lion is sent by registered mail or hronght to the Mint 
or bullion dealer personally hy the ownor. The co:-;t of 
tmnsportation hi insignificant as 1•.omp1trecl with the 
\'!line of the bullion, and nmy be trctttt~cl as tt nog-ligiblo 
quantity. Thus the valne received by the opemtor for 
his bullion alwrtys represents the value at his mine or 
works. 

The following· table shows in detail the nmnn<w in 
which the above-stated total valnc of the mining product 
was obtainr.rl: 

'fAm.rn 35.-Ya.ltw of product at mine: 1902. 

I'h\c~~r l'!1i11eR •.. __ •..••...•..•••••••....••...•......••....••.•••.. __ •• 
Jlm~p m111os !lntl mills <~omwcted with s11me: Orn nnd bullion Holtl .• 
Mills 01iomtmgo11 ol<l dnmps ml(l t!lilings ......................... . 
CnHtom mills: Orn 11n<l lm!Uon Rold ...•••................•..•.•...•• : 
;\mmmt l'itrnerl hy 1tll mills for custom wmk ....................... . 
hstlurnt<•<l vnhrn ofinnron"o of stock of ore.... . . .. 

$·1' 188, 795 
71,588, 036 

301, 0115 
ll, ,110, 8f>4 

1\.17,33'1 
1, 888, 408 

1Mim1tl!~cl JmHllwL of sm11ll mines: · · · · · · · · · · · ·· · · · · · · 

};~::;~.r. :: ::: :: :: ::: : :::: :: :::::: ::: : : : :::::::~::::::::: ::::::::: ::: i. ~~~:m 
'l'otnl ........................................................... $88, 918, 307 

J.gK.9, 

N ct JoRH rcpm•tcd by mines.............................. . $3 mo 
I!uerc~Ho of Htoek on htuH1, cstimntml vn.lne ....... ...... : .: !lfi; 2H> 
Cost o pUl'(~hmied 01'<.!8 •••••••••••••••••••••.• .............. r;

1 
993 UlU 

l<'rcight \lltlcl on \ntl'd111"cc\ Ol'GH ......................... : . . 41'!: 2GU 

'J'otal ................................................. == $6,.JBG, 2fi5 

Net.total. ...................................................... $82,·18~,052 

The valm•s shown 1'01· placer bullion ttnd for ore and 
hnllion produced hy doop mines ttn<l mills ropresent the 
nmount.H reported by the operat01'8. There i.s ft scpa
mto item showing- tho. prodnet of: the treatment of old 
dnmp8 and tailing!'\. This repres1mtfl the output of 
mills which OJHmttod exelusi rely on old dumps an cl lnil
ings. '.l'he trmttment oJ ore from Llmnps 1tnd tailings, 
which wa:-; iucirlentul to the operntions of all millH, is 
inclmlocl in thoir total output. 

Tho ore and lmllion sold hy enstom mills rop1·e:-;rn1 t 
only the procluds of ores purchased bs thoso milk 
Whm1 tho ore wiis llHffoly tro!1ted for 11 stipulated com
pmis1ttion and the <lrnRscd ore (coneentmte) or hnllion 
wn.s mt.urned to the OWlll\1', the 1unonnt e1wned for the 
trcmtnwnt of tho ore only wa:; cmrniclered as heloug·ing· 
to the prndnet.ion of the mill. 'l'he value of the ore or 
lmllion itself WltH not included in tho product o:f the 
mill, itutHmuch aH it would have been 1t dnplicat.ion of 
the vn.lnn l'<'ceived l>y the mine owner for his product. 
Moreover, it wa:-; only in exceptional caHes thn.t the mill 
opemtor was tlhle to report the v1ilne of such ores, inas
much a:-; hi.~ churgoH wor<'. not depnndont upon the value 
of the ore itnd he lmd no interest to keep itn account of 
the HfLnw. On tho contrary, the product of the pnr
elrnsed .ornR was alwitys reported. In order to elimirrnte 
cluplicntions, Urn cost ol' pnrchase.d ores and freight 
pnicl on thn same are <kclncted in the preceding- stnte
mm1t from th<~ tot.al vahrn reporte.cl. 

Tho increase and decre11se o:f the Htoek on hnnd rep
resmit the cliJforenees hot.ween the Vttlne o·f th<', Htock 
on hand at the heg·inning and at the <'lose of tlw yoar. 
In accounting for the mining prOllnetion of it g·iven 
year thu::ie <liiforences tnnHt be taken into consideration, 
irrnsmnch as the prodnl't 1wtrntlly sold or trmtted dnring 
tlrn ymtl' <loes not represent the returns for the mining 
l\XpensoH incurred during the same year. In individual 
cnc:t!s the difference nui.y be conRidomh1e. The, vnfoe 
oJ the itw1·m1sn or decrease oi' stock of 01·0 iH nei•eH:-;arily 
tm l.'Htimt1te. The value was computed at thi:; office, 
taking aH a lml'lil:l in each case the vidne reported by the 
opemtor for the marketed ore and assuming tho avor
ago v1tl110 por ton of the increase or decrease of stock 
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on lrn.nd to huvc been tho same as tha,t of the marketed 
ore. The clccrmtse of stock represented ore mined in 
prcviouf:l years and mttrketed during the year rno2. 
Though the gmde of that ore may lmve been different 
from that of the ore mined during this year, yet for 
statistical purposes the assumption of one average 
vnlnc for all ore treated was correct. Wlwre them 
was an increase of the stock fjf ore, however, it would 
be often unsafe to assume the averago value of the oro 
on the dumps to he the snme nR that of the ore :wtually 
sold or treated. The ore may lmvo been Rortccl n,ncl 
the better grade sold, the ore le:ft on Urn dumps being 
of a low grade which it would not pay to Rhip, 01· n few 
test shipments nmy lrnve been made which did not 1'ep
resent the avemgo grade of ore. In order to g-nard 
against such errors no estimate Wl\8 made of the value 
of tho increase of stock whenever tho stttne exceednd 
the 11ctual qunntity sold, unless, 'upon a compitriso11 of 
the retnrns for ore actually sold with the outlay for 
mining, it appe111·ed probable that more paying ore had 
licen mined than sold m1cl that tho ore on hand was 
mernly awaiting treatnH1nt. In all doubtful easeH 
inquiries were addressed to the operators, and thcsl\ 
as a rule, were answered promptly and 8a,ti~;factorily. 

Nor were any estimates mado of the increase ol' tho 
stock of ore in cases where the mine wns equipped with 
a mill. When the expenses of the latter WPre 110L; 
reported sep11rately tlrnre was no lmsis for estinmting 
tho cost of milling the ore, and none hut tho gros;; vt1lno 
of the snme could be estimated; moreover, the fact that 
the 01'8 was not milled mised the presumption, at lem;t 
in somo cases, that it did not pay to treat it. Thus the 
value of the increase of stock of ore is probably rather 
underestimated than overestimnted. 

There were n. number of small mineH, dePp 11nd 
placer, from which no report could be secured. Their 
output was asecrbLinecl from the best available sources, 
such as assay offices, local bullion dealers, n.n<l otbnr 
reliable persons who, through busiuess intercourse with 
the miners, had acquired information which e1rnbled 
them to estimate the ontput of such mines with reason
able accuracy. These estimates, however, as will be 
shown hiter, seem to he below the actual production of 
this class of mines. 

The value thus computed :represents the value o'f the 
product of gold and silver mines for l!l02. It must he 
understood that many small operators keep no books or 
records, and the,amounts reported by them ai·enpproxi
mations. 

Bullion contents.-As explained nbove, tho bullion 
contents of the ore were figured in detiiil in every set
tlement between mine operators nnd ore buyers. The 
statements rendered by the latter to the former 11re, in 
all well managed mines, kept on file and entered in detail 
in the books of the company. The 8ame is done with 
United States Mint bullion retmns. Not in all cases, 
however, are accountr,; kept with such accnracy, eveu in 

some of the larger mines. In snch cases tho hnlJion 
contents reported were oi' necessity estimated. Tbe 
approximations, however, may he taken as roas01u1lily 
ncenmtc, inasmnch as tlrn tl'mtm1'nt elmrge1; did 110t 
vary widely for the same miuo, whil(\ tlw freight lJ<lr 
ton eoulcl be reganloa aR a t·o11:-;bu1t quantity. ln ROllte 
cttSC8 the vnluo nlono W!LH rcport.P<l for eac11 of the 
metallic elements o"f: the oro; the immlH'r ol' omiet's of 
gold and silver, and the ponncls of lead mid copper wnre 
then computed on the ba8b of the average rnlne 
reported in other citsoR. 

The total <pmntit.y ol' gold hnllion produced l>y mills 
comHwted with mim's wmi 1, 6liG,Glt> omice;i with tL gross 
value of $BJ)Hl2,58f\, or tin av9mgl\ nilne of $20 .. 1,L per 
ounce. This was the rate re1tlizccl by tho opemt:m\ the 
difference ol' 2B eents represm1ting· the cost of refining 
and nrnrketing tho lmllion. 'l'ho gross value of the 
product of mines conuectocl with mills incluclrn; the snrn 
of $620,727, which re1we;;onts not valnn, thn refining 
charges on tho lmllion prod need not lmvi ng Jrnon 
reportecl. At the al>ove 1tvorngc rnfo the coHt o:f refin
ing tho 11bove quantity must lmve been about $0,207, 
which, being ttddetl to tho gross vtd ue, wonld incrt1nso 
the production l1y 2ii2 otrnce.1.;. Tho rpumUty is too 
Hmnll to he considered. 

'l'ho nmuber of tine ouncos of gold produced by arms
t,ms Wll8 not reported. 'l'hn gro;;s viihw, tho tmat1wm t 
charge:;;, and the not valuo nlone wnre rnported. Tho 
quantity wns estimated upon thn 1.m;;is fnrub1hecl by the 
reports ol' mines con nPcted ·with llliils. 

The total yalne 0£ the ore itt the mino includes $±115,Ufi± 
reported from ~mmll mineR, whose ownors could not ho 
locnted, t111d the product had to bo itsccrtftinecl from 
the best 1wt1ilnble Hourcos. Tho ttmonnt Ro nscertained 
may in Home e11se;; have rcpt·n1-:1Pntmt the net vahrn re1tl
izcd hy the miner for hi;; ore. In t»tlwrs tlrn <.'stinmtPs 
were npp1wently lHtHed upon tho 1issnmption thn.t the 
values represented the metallic contents of the ore. 
The number ol' line ounces of gold reported ltppn,rontly 
reprm;ent ttn estimate nt the coining mte of $20.li7 per 
ounce of gold, or at the current eommer(•.ii1l mtc of $20 
per ounce, and at the mto of f\O eentH par ounce o:f 
silver. 

J:for all these mines the nvemgo rnte per ouncB o:f 
gold was $20.1.7, which left !Lbout 50 cents for the cost 
of reiining and 1mtrketing. Wherever tho e.stimated 
value in reality repro8ented not proceeds, this compn
hition resulted in an undercstinmtc of the qmmtity. 
vVhere, however, it represented gross valne o:f metallic 
contents, it rwmlted in an overestimate of the net mlne 
prOLluced. How<wer, tho mnonnt is so l:llllflll in pro
portion to tho production of the United States thnt the 
effect of it npon the total product nrny he rcg·ardcd ns a 
negligible quantity. 

Most of tho placer rninos foiled to report the number 
of fine onnel~H of gold. There wero 150 mines, which 
reported the gro~s valno of the lmllion, the l'OSt of 

l 
J 
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1refining nml 'exp1'es.sagc, and the vttlne 11t the mhw, viz, 
gross •niJuc of tho lmllion contents, $l,fi~l,7:m; cost 
of refining :and expressag·e, $!l,5BO; nihw at mim-, 
$1, Gl2, l!!B. Tlm a ver:~ge cost of rniining, de., :uuon ntcd 
to ,s)x-tonths of 1 per cent of the Ytdm', or l~ cPnLs iwr 
onnce, !lt'.!tl'ing $20. fifi as the nilue rPalizrnl per ontW(\ of 
plucer ·g(lJ[cl, All other plticer minei-i from whll'h rnports 
wm•e rccl'h'ed mmthm·p,J 82il, with u11 aggrt'}.,'1ttl\ prorlnd 
valued at :$:.J,l>SH,272 at the miiw. The nv<'rngn valuo 
11N' mim~ wai-; $3,181, when'its the out.put of mines 
1•ep0rting charges averugnd $10;7 ±8 }>Pl' rnine. Appar
rently ithe records wen\ more '('omplett>. with the lttrg·er 
:niines. The nvemgt~ shown hy them was tnlrnn ns 
1rep1'esrmting the gnnm·al condition, and tlrn munlwr of 

tine onnces where the v1ihw only was i·eportcd. was esti
mated at the rate of $~0. 5ii pet· ounee. 

Tnbles ilf\ and il7 p1·psc11t th(\ lmllion eontentci and the 
tobil gross vahrn of tlrn prmlnet ot the mines 1wcl mills 
for rno2. Tho product of cnstom mills iH not inclndec1, 
iimsumch :ti:i it represents the contents of ore bought 
from minn operators by whom it was preHmrnibly 
I'() pol' tP( l. 

It is trno the qrntntity troatPd tlnriug· the year liy 
rnd;wtion works would not exact,lr coincido with the 
qnnntity of ore Hohl hy mine opcmtors to the smne 
elitHS of works during tho s1uuo year. Still the error is 
(~omddcrod inun11terinl, nud iu 110 other way could dupli
cations be iwoidccl. 

TAm,g '30.-BULLION CONTENT::; ~H~ THE l'llOIHlU'l' OF GOLD .AND RILVER :MINES CLASSIFrnD BY CHAHACTER 
Oli' MJNE: l!J02. 

l'l';1t1tl·v1Lln". 
... 

·~11~:~~~~~- I V11.l111', 

-··-·· ... . ----·--i--- . 
United St11tcs ................ $DU,•00il,Oill '3, ~;!I:;;~ 1$1i:l, 7i-I, H~~ 

'Pincer n1incs ................. ~ .. ~~ ..... ri,·sm, 170 
Beep inlncs: 

Totiil ...•.....•••• _.. .. . . • •• . ·1m;7·1\l, RM 

~mo, i.1:1 n, :1.10, OH7 

~Iines without mill oonmeetlon. n I, 2~n. Hffl· l;Oli8;0IFI 21, l!li, f>il 
~flmis eninblrrnd with mm, ..... fill, 027, :17\l i.,srn, •IH2 :m, ll2·1, 1illi 
I·:~tinmted pro<hwt of Hnutll 
n1lnc~ .................... _ .......... ,. :rnr11·ur11.l :tf1,.11:m :n12,no7 

Fhw 
tllltHWH, Vo1lml. 

.1,:10a 2t2aa 

-1~. 7.11, 71il :.n, Hli, HlG 

20, lllll, H20 10, 1.10, ri:n 
:.i~ 1 :n?,fi:.m ll, 17f>, 202 

·.ma,.nu 130,8'2.1 

l.1~AH. 

Fino 
pom1dH. V11hw, Pino 

JIOUJHl~. 
Y1tlne. 

Zine
''n.luc. 

:~'.-~.~:.l~·::-:i~:~: ~~~~~~- . ~·:: ~~~: ~'.i'.I. :~'.: :~:·: ~~-~ . ~~~'.l: ~~~-
·111, oaH, it:H 12, all, 21m l·J, o~B, HOB 11 om, ~o.i a-m, mm 

·-··-·-·-·-·~ ----- --- -~----- ---
H7, 020, 08:1 2, 1.rn,:mn ti, 40H,OOB 508, B2·1 rnri, 7(i7 

!!22, 708, ,101 lCl,lllil,7'1!1 7, tli>~l, (i(jQ 007, 7UO 1n, urn 

11!\0il,\)f1l) fi2, 1!H filO 90 ·········· 

Other 
nwtnl~
vdue. t 

$201,209 

200, :mo 
-----

0.1, :n2 
136,0·1:1 

..... · ..... 

1 Jnclmlcs 1tllow1mc(l """'de for ~1•un In urt'. $n,Ort.: "Jnlolrnllvcr Htwc1l In r1\\vorltlng olll t1tlllngH, $H, 906; rm1lizurl olll tt1illngR whose eoulents could nnt be 
1tseertotlned, $118, 114; plo.t!nu1u, lll9K; ·c,1srn"i'ri1llt1r1t, $fl0. 

TAHU 37.-BlJLLIONOONTEN'.l'SfJF'Tlrn ff'J.Wl>OC'l' OF UOLD AND RILVElt MINES, BY STATES AND 'rERIUTORIES: rno2. 

ST.I.TE lllt TERRITORY. 
F.lne 

tl!}'\JHOeH, 

. Ul1!tc<i Slntcs ..•.•.•••••• ·-····-·- :3, l<l9, 12R. .$63, 7711, H81 

A.ti·w111n ................................ . 
.cua lfminiin .............................. . 
<Jol0rwdo .............................. .. 
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Gold and s£lver ll8 by1m1dw.:t8 <{f ot/11'1' 01•1!N,-The 
product of gold ttncl silver mines docs not include the 
precious metal contents crf copper rmd iron ores. The 
refined product which i:::: placed on the market indudes, 
on the other hand, the preciomi metal contents of all 
ores, regardless 0£ their source of proclnction. In 
order to make the mining product compttrable with the 
refined product the following fable is fH'08('!1 tc'd, in 
which the gold and silver contents of itll ores, as wdl 
as of placer bullion, nre shown: 

'rAm,rn :38.-!/old aild silv1·r eoull'llls rif' tlw product of all mhtf.~: 190.?.1 

IJOJ.D, . 81LVEH, 

HOU)t(~E OF PROI1UC1'TON. 

Fino onnce1-1. Finq ou 1H~es. 

'fot11! . . . • . . .. .. . . .. .. . . . .. . • . . . .. . . . . . . . . . .. .. . 3, _2.12, oao 

Gol1l nnrl ~llver ores nncl pincer hnlllon... ... . . ..... 3, 140, 128 
Copper nreH.... .....•.... .... ....... ........... ........ 02, m1 
Iro1\ oreH ............................................... -.... . 

1 N'ot lnc•lurling Al1t,Jrn, 
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The gold and silver content::; o:f copper ores shown in 
the preceding tn,hle are included in the value reported 
elsewhere for the product of copper minrn;, and the 
sUver contents of iron ores arc ineluded in the value 
reported for iron ores. 

The arg·entiferous iron ores exemplify the difficulties 
attending every chtssification. Such o:l' these a.3 conhtin 
hig·h values in silver, which permit of their working for 
that metal, were classed as silver ores. \\'ith most of 
these ore8, however, their chief value lies in the fluxing 
qualities of their iron and manganese contents, yd the 
value received for them by the mine opemtor represents 
practic1tlly nothing but the value of their silver contents. 
With tht~ exception of n small quantity, the tfaposition 
of which was not reported, all this ore was sold to the 
American Smelting and Hcfining Compm1y, which set
tles for it in the following manner: 

The producer of the ore is paid in full for its silycr 
eon tents at the Now York quotation; the percentagcR 
of iron ancl numgancse arc added together and the per
centage of silic1L is deducted from the sum. If the 
difference is equal to 40 per cent of the weight of the 
ore no ulmrge, as a rule, is made for smelting itud freight. 
A bonus is p11id for every "unit"-i. c., 20 ponncls
over the 40 per ccmt btt8is, usually at 15 cents per 
''unit "-i. e., three-fourths cent per pound-or ft deduc
tion is made at tho sn,1110 rate for every unit short of the 
40 per cent basis. The ralue of the product cltt:'lsed 
as iron ore is mnde np ns follows: 

Vahw. 
Silver {1,G21,fi()2 mmces) ................................................. $88B, 987 
Allow11ncc for other mcttils (copp<1r, lend, iron, numi;11n0Hu)..... ...... 06, 711\ 

'l'otal grc.ms vnluc.................................................. Df>O, 70:! 
Dcductlom........... .. . . . . . . . . . . . .. .. . . . . .. . . .. .. . . . . . . . . . . . . .. .. . .. . .. 11\9, 787 

Value at mine..................................................... 780, !!16 

The average assay of silver was 7 ounces per ton, and 
the average gross vttluc of the ore was $4:.lG per ton; 
thus at the present price the vitluc of the silver alone 
would not p!ty for the smelting of the ore but for the 
exceptiona,lly low chal'ge for smelting, viz, 74: cents per 
ton. The richness of the ore in iron and nmnganese is 
what makes such a low mte possible. 

The following table is a summary of the mines pro
ducing !Lrgentiferous iron ore, not included in the sta
tistics for gold o.nd si1ver: 

TABLE 39 .-Summary of mines producing argentifero1rn ii-on ore: 1902. 

Number of mines........................................................ 17 
Salaries.... .. . • . . . • . . • . • . • • • .. • . .. . .. .. . . .. • .. .. • .. • • • . . . . . . . . .. . . . . .. .. . $36, 580 

~;Jt~~ci.,v'01:ir.:::::: ::: :::::::::: :::::::: ::: ::: : ::::::::::::::: :: : : :::::: si~~:i~~ 
Work on share of product ............................................... $8,l,368 
Rent 1mr1 roy1iltics ....................................................... $85,47'1 
Other m!scell11neous expenses........................................... $27, 36f> 
Cost of supplies 11nd m1iteri11ls ........................................... $118, 596 
Ore soldl short ton~...................................................... 228, 719 
Gross vame of bullion contents ......................................... $950, 703 

Average per ton...... . . . . . .. . .. .. . . . .. .. . . . .. .. . .. .. . . . . . . . .. . . . . .. • ~H 
Value of product at mine ............................................... $780, gm 

In .the following table the gold and silver contents 
of all ores mined in 1902, including· those in which the 
precious metals were merely by-products, are shown 
by states and territories: 

TAHL!o '±0.-Uold mul .qi/ve1• rrmtentN r~f all rm.'.q miner!, lq/ sfate11 rmd 
fe1·riturie8: l!JO;!. 

001.ll. 

RTA'l'E OU 'l'EIUtl'l'OltY, 

Fine onuceH. Value. 

United States . . . . • . 3, lHfi, 769 $73, 07·1, 700 

Alnsknl ................. . 
Arizona ................ .. 
Callfornhi. .............. . 
Colorado •....•........... 
Georgili ................. . 
Idaho ....... : ........... . 
Montann ............... .. 
Nevnrl1L ................. . 
New Mexi"o ............ . 
Nor th C1U'o Ii ll!L .......... . 
Orr.gnu ................•.. 
South Caroli111t .......... . 
Routh D1tkol1t. .......... . 
Utnh .................... . 
WnRhington ............. . 

~,rgn;~f ;1;;1c;"::::::: : : 

·108, 730 
131, O\ll 
770, 20-t 

l,am, 1mo 
7,2J.I 

721868 
l\l7, r1:!5 
87, 2·18 
li,IHll 
3, 3:lH 

80, 026 
ti, 74U 

3fll,H57 
173, 5Ul 
11,028 

22!) 
1,0~5 

1 Jlstimate of the Director of the Mint. 

8, 3·15, 80() 
2, 072, U16 

lfi,828,5311 
2ti, 4111, 800 

1-18, BOU 
1,.187, 3ti2 
a, \l90,31iU 
1, 77l, ·102 

StiO, 088 
07 1 UB2 

1, H2H, 1711 
l:lU, 380 

7, 171, ~·11 
B,fi00,41:~ 

2W,37fi 
4, 7:l7 

21, ~).11 

s11.vim. 

Fine onth~eH. V1Llue. 

rm, u11, o-rn $-2R, 2i.1, sr,.1 

02, 000 
1,nrin, 920 
l,OUG, Ol\8 

lfi, 11a, on1 
111'1 

7, OD·I, 5fi8 
rn, •111, Uf>O 
:l, 782, 7M 

282,317 
H,fif17 

112, 020 
~26 

53fi,UH 
11, 782,1'17 

SU0,4'10 

'18,71i!l 
8!~fi, -mo 
fi02,ti8i, 

7, 7·10, 227 
812 

3,5GG,238 
r.,8.qs,ona 
1, 883,[li\\) 

B5,8J4 
4,62\) 

M,0·16 
1rn 

278, 72" 
li,8'17111!.17 

180,lHR 

• InolurleH Al1tlmn111, Ark1ms11•, Maryltuul, 11rlchigan, 'l'cnnusHce, 'rcxns, mid 
Virginltt. . 

Om11pr11•ison8 'Wit!t tl1c 1•eport rf tlw DlJ•t:otm· r~f tlw 
1lfi11t.-The Director of thP, Mint estinmtes mrnunlly, 
from the records of the United Sbttes mints a.ml assay 
offices an<l from statements fnrnishecl by private refin
eries, the product of relined gold. itnd :-;ilvcr from 
domostic ores, Tho met.huils followed in mnking thcso 
estimates arc sttttecl as follows: 

In eHtimating the gol<l yield of the n nited Stat.es in any gil'Cll 
year only that gol<l is loolw<l upon nH really prodncml that hnH 
been rdine<l, rnatlo rmcly for thl1 market, and tlrn nHcertaiiwtl 
amount of tlmnestk origin (which iH crnuparativoly in~igniflcant) 
thttt hns been mqiorte<l to forpign cmmtries for l't\dnction. 

It has bec•n the e11Rtom nf the Bureau of the Mint to make for 
every calcnc1ttr yl'.ar two irnlepernlont ealcnlations of the gol<l prml
net of the cnnntry, nnd to take their mean as the elrnmst itpproxi
mation that can lie ha<l tot.he netnal output of thn minl•f!. 'fhe Jlrst 
of t.lwse is hnsorl 011 the amount of gold put upon the market hy 
private refineries during tlw ye111· plnH tlrn fine golll C'ontainell in 
the unrefined lmllion of domeHtiu prorlnction deposited at the 
mints and assay ofl1ees of the United States plus the pure metnl of 
domestic prod net.ion eontaine< l in ores, copper matte, etc., ex
ported to other couptdes for re<lnetion. The second calenlatioh is 
based on the known disposition made of the newly produced gol<l 
in any calendar year. Such gold is either deposited at the mint:; 
and assny offices of the :Jnited States, or exported from the United 
States in form of bullion, ores, or copper nmtt.o, or used in the in
dustrial arts. If foreign gold bullion entors into any of the above 
items, its amount mn~t, of conrse, be derlnded. 

The silver product of the United States in any given cnlenclnr 
year is estimated in precisely the same manner as the gold prod
uct, namely, by making two indepe111::.Cnt calculations of the same 
1tnd taking their mean as the actual product. 1 

The variance between these two estimates is confined 
within narrow limits. The vtniances for 1902 are as 
follows: For gold, Gl,029 ounces, or i1bout 1.5 per cent 
of either calculation; for silver, GH,H72 onnceA, i. e., 
somewlmt over one-tenth of 1 per cent. 

1 Report of the Director of th<;l :Mint on the Production of the 
Precious Metals, Hl02, pages 13 and 14. 
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The precious metal contents of all ores mined in 1\J02, 
as ascertained hy the census of mim's and quarries in 
the continental United Stntos, are collated in the fol
lowing statmnent with the estinmtcs of the Dil'nctor of 
the Mint for the United States, exclusive of Alm;lrn: 

Prcci01rn 111etal cvntents, Bw·ea11 of the Censu.~, mul Mint rl'tu1•11,q: 100,:, 

Gol<l, fine ounces .... . • . . 3, 2·12, 03\1 3, 4GG, 270 ........ _..... 22·1, 281 
Sil\'<'!', llne O\lllCCR ....... 55,819,9-Hi 55,•IOH,OOO •lll,!HG ............ .. 

It n.pp<lars from the precet1ing :-;tatmnent that the out
put of silver reported to the Bm·1~1rn of f-.he Census 
slightly <lXceeds the estimate of the Dirm~tor of tho 
?dint, whereas the product of gold reported to the 
Bureau of the Censm; is ll per cent below the e::;tinrnto 
of the Director of the Mint. At the Elenmth Censm; 
the difference was as high as lil per cont of the rofinocl 
prod net. The decline of pincer mining and ol' mining 
on tt small scale gcnemlly, the Hettlonwnt of tho mining 
districts and the improvonwnt of transportation fneili
ties, together with the progress of stiitistfrnl nrnthods 
have all contributed to nmking tho returns of the prt'Hlmt 
ecmms more complete than itH prodccossors. On tho 
other hand, there cn.n he 110 eoinnitlence l>Ptwcen mino 
returns and the refined product for tho H!lllW yPar, inas
nmeh ns ft part of th(j mining imidnct of one year i:-; 
refined during the following ycm-. 

The Mint agents in their reports show the clif;tl'ihu
tion of gold between phwcr and tlcep mines hy sfattm~ 
nnd territories. In the :following bthle tho reports of 
Mint ugents are compared with the rnsnlts of tlw Census: 

TABLB 4l.-Compm·aii1•c stat1:11w11t qf 1111~ yo/<l contmits qf lhc Jll'rullll'I 

miiwd, m wpm·trd. to ilw Bm•etm of ilw C'1msu.~, and liy Nini qf)icers 
and 11ge11ts, hy states and icl'rilo1•ies: 11102. 

l'I.Amm. ____ ... _. __ . ___ ----~----
STATE on TERRITORY. 

United S!tites,........... 2, 982, 896 

A.lnbnmn ...................... . 
Arizona ..••.................... 
Arkans!ls ..................... . 
California._ ................... . 
Colorn.clo ........ · .............. . 
Georgia ....................... . 
Icluho .•..•..................... 
Maryland .................... .. 
Monttinu ..................... .. 
Nevncln ...................... .. 
New Mexico ................. .. 
North Cttrollntt .............. .. 
Omgon ........................ . 
South Cnrollntt ............... .. 
South Dakota ................ .. 
'l'en nessee ..................... . 
Uttih ......................... .. 
Virginlu ...................... . 
Washington ................... . 
'V~·oming .................... .. 

51 
ISO, 578 

48•1 
587,83'! 

1, 318, 758 
8, 984 

fi5, 777 
119 

178, 240 
85,82fl 
11, 824 
s, 18•1 

03, 682 
tl,7-19 

351, SUH 
8 

173, 580 
112 

10,601 
229 

3, 191, 561 200, 1113 321, •llO 
·---·-·--·~--· 

117 s 25 
199, 140 513 2, 100 

.... oi2; r,r,r .... is2: 37i>' · .... 2li:i."i7A 
1, 8•18, 0<10 s, 172 :n, •1'1<1 

4, 130 B, 280 1, O:lfi 
88,500 17,091 tH,frl7 

9·1 ll7 
191, 229 ..... iii;28iJ. 21, !i2G 
144, 211 1,.12s 757 
12, 297 5, 722 G, :n2 
8, 727 JM 80;! 

77, 086 21i, 89·1 11, 798 
7,257 ............ 220 

8•15, 715 ,19 .. - ....... .. 
275 7 

""i1i:i;i57' '11 .......... .. 
181 83 27 

15, 115 BM ll, 000 
·······"···· .••. .... ... . 2, 1k8 

Tho sources of production ns re.ported by Mint officers 
aud ngnnts arn arranged nuder two lwnds only, '' quartz" 
nnd placer, It is evident hy comparison with the 
Director's estimato of tho 1'e1iued product that the des
ignation "quartz" inelucles nll deep mines. 1 

The difference between the two sources compared in 
the preceding :-;ti\tcment. 1\mmmts to (\2,2Wi ounces for 
placers and 208,G()5 ounces for deep mines, in all 
270,ll82 onnces. It must be borne in mind, however, 
tlrnt the qimntitimi reported by Mint officers and agents 
ex('.eod the Director's estimate of the gold product in 
the continental United Stfttes by 4G,G91 om1ces. 

The excess over tho Census returns for placer mines 
is gTmttest in Colorado, where the Mint officers report 
81,444 ounces, whermts t.110 Census returns show only 
il,l 72 ounces. It seems probable that Colomdo is err~
neonsly credited by the officers of tlrn Denver mint with 
the plaeer hnllion produced in adjoining states, but 
shipped to Dmwer to ho cfopositcd nt tho United States 
Mint. Tim placol.' product crcditod to Idaho by the 
United States AHsay Oflico, at Boise, is 17,45G ounces 
in oxces:,; of the Census returns; on the otl1er hand, how
e''Ol', tho CenRus returns show irn exce:os of 18,596 
mmcos ov<'r tlw Mint report for Oregon; it is very 
liknly tlmt tho Oregon product found itH way through 
hullion rleakws to the Boise assay oilico. 

'l'he gold prodtt1·t; of pll1cc1· minos, as roported to the 
Bureau of the Censm; directly by producers, was valued 
at ~trii:,20,l:,fl!l5, which corresponds to the vn.luo of 203,757 
fine ounces, llS estimate.cl {I.hove.. In tddition to this 
amount the uureportecl production of small mines wns 
estinmtod hy local men 11t $1,188,181, which corresponds 
to tlrn value of 50,:386 fine ounces. Most of the placer 
hullion ultimately finds its way to the mints 1iml assay 
o1lices. 'l'he report of the Mint officers and agents 
should tlrnrofore lle given preference over the esti-
1rnitcs of other loctil men. The excess of the mnonnt 
reported hy Mint officers and agonts over the aggregate 
output reported directly by producers to the Bureau of 
the Censu:s, viz, 123,908 ounces, with !1 coining value of 
$2,5G1,075, represents the product of small mines. 

The excess of the gold product of deep mines as 
reported hy Mint _ag·cnts over the Census returns is 
g-rcatest in Arizona nncl Nevada, namely, in Arizona, 
68,1562 ounces, which is eq@l to 52.5 per cent of the 
Census returns, and in Nevada 58,:386 ounces-i. e., GS 
per cont of the Census returns. 

The following comparative table shows the distribu
tion of the silver production by states, as ascertained 
b,y tho census of mines and quarries and ns estimated by 
the Director of the Mint. Tho qmrntities reported by 
Mint agents are shown in !t parallel column. 

1 Heport of the Director of the lVlint on the Production of the 
Predous Metals, 1902, page 16. 
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'l'Am,1' 4 2. - Oompamti1•e statement of the silmT conlenls <\( t/le 1m}(lttcl 
mirwd, us reported lo the H11rwu rd' t!te Cr'm1rn, t1111l the pl'ml11ct <tl 
sil11a r1:finci'ies, llB estinwterl liy the Diref'ioi' of !he Jlint, liy stales an<l 
lcl'ritories: 190fJ. · 

[Fino UlllH.!CS.] 

==-------==:============= 

Census re
turns. 

EHtimnte 
of the 

Director 
of tlJC 
~lint. 

Heport of 
.Mint 

Hgcnts. 

_____ , --·---· ---- ----· 
United 8tate8 ... Ori,911,94G fi5,fl00,000 fi7,8:lG,5riH ~111,tJ.10 ........ u 

1====1:-.cc=..c=:.=· ~===-~-1-· - ··- -- -= 
Alnskn, .......... , ..... 1112,000 U2,000 89,:188 .•••....•••..•••••.•• 
Arizona . • • . . . . . . . . . . . . 1, GM, U21i 3, O:Ja, 100 a, 170, OtlO ........ _.. J, 380, l 7:i 
Cul!fornltt ............. J,mm,068 ilOO,Hl'll ·176,750 1%,21:8 ......... . 
Colorndo .............. 15,173,0111 15,i\70,000 15,800,908 ......•••.. li02,9:l9 
Gcorgi11 .. . .. . .. . . . • .. . OM 400 5Rl 2J.I •••••••••• 
Idaho ................. 7,091,5f>8 5,Sfl·l,800 fi,942,71'! 1,239,7'18 .•••••..•• 
Mnn t11111t. ....•••• .".... 13, •141, 950 18, 2:13, HOO 13, G2U, 7:17 198, lfJO ••••••..•• 
N evnd1t. • . . . . . • . • . . • . . 3, 782, 754 3, 740, 200 a, 998, 383 so, l>M ......... . 
New Mexico.......... 2821317 407,200 · 280,•lilO ........... l7·1,8Ha 
North Carolina........ 8,557 20, UDO 211,:ws .... ..••.•• 12,3·13 
Oregon................ 112,920 UH, HOO 1U9,•lli3 19, G20 •.•••••••• 
Son th C1irolina... •• • .. 22!1 300 f>80 • • • .. .. • • • • 71 
South Dukot11......... 53ii,0"1 3·10,200 il51,0l10 19·1, 811 ......... . 
•rcxus ............ ··-·· 432, 385 •J.JG, 200 •HG, lllil • •. . . • . . .• . 13, 810 
Utah . . .. • .. • • • • • • • . • . • ll, 782, 1•17 10, 881, 700 12, 07~, 037 %0, •147 ••••.•..•• 
Wtrnhlngton......... .. 3go1 440 Gl9, 000 721, •lfiO • . • • • • • • • • • 228, 5UO 
\\'voming......................... 5,000 fi,200 ·······-·'" o,(){Jll 
All other stl1tes •...... 29, 983 129, 100 112, 287 • • • . . • • • . . . 9ll, 117 

--------'------'-----~--- ------·--···----· 
1 E•tlmnte of the Director of the Mint. 
~ lnelt1des Alub11m11, !l!ary!ttn<l, Mlchlg1w, TcnncHKce, 1m<l Virgiu!tt. 

Table 42 shows that while the Census returns for tho 
United Stu.tes, as a whole, sul>Htttntially agree with tho 
estimate of the Director of the :Mint, there is a witlc 
vari1111cc between the Tesults for. some of t.he stutos. 
The estimate of the Director of tthe Mint is 1,230,758 
ounces, or 17 per cent short of the product ascertained 
by the Census for Idaho. On the other hand, the Cernrns 
returns for Arizomt are 1,38G,175 ounces, or 45. 5 per 
cent of the estimate of the Director of the MinL Con
sidering that the Censrni returns for other states, as well 
as the total for the United States, are in sul>Hhtnth1l 
lmrmony with the Mint estinmtes, it hi not probable 
that the canvass of mines in Arizom1 by Census agents 
should have failed to reach 45.5 per cl'.nt o-f the silver 
product of that territory. Were it so, the difference 
for Arizona woukl have to he added to the Census total 
for the United States, in which case the estimate of the 
Director o-f the Mint would be 1, 798,121 ounces below 
the total production of the United States. The Mint 
e:-Jtlmate of the total production for the U nitecl States, 
however, is more likely to be approximately accurate 
than ib; apportionment among- the several states and 
territories, wherein the estimates of the Bureau of the 
Mint often widely disagree with the reports of its 
agents. 

With Hpecial reference to .Arizona, it it; further pos
sible tlmt the excess of the Mint estimates ovor Census 
returns, both for the gold n,nd the silver produut, repre
sents to Home extent the proclnct of l\foxican mines 
brought over the border itncl sold in the U nitec1 States. 1 

The Census retnms :for the silver prodnd of Nevada 
Hlightly exceed the e::;timate of the Director of the Mint. 
Inasmuch aH the silver product of Nevada nsually occurs 

1 Heport of the Director of the .Mint on the Production of the 
Precious Metals, 1899, page 83. 

in associi1tiou with gold, it would seem that tho cnnvasR 
of gold and Rilver mirie8 must hnve been fairly complete. 
It is therefore diflicnlt to accmmt for the witlo diwr
gence between the Census returns and tho :Miut ('i:iti-
1mtte 0£ the gold product of tho st.ate. 'l'he yastnes8 o-f 
the area to be covered and the :-:;par8tmesH of the popu
lation may to some extent lrnve afl'eeted the Censu;;; 
returns; yet, consiclt•riug that the varim1co lwtwoen the 
Cen:-JUH returns and Mint estimates for other stal<'s fa 
confined within compamth-ely murow limits, it: sl'ct11s 
probable tJmt Nm'tultt has been credited by the Bnrmn 
of the Mint ancl its agents with mnch of tlw gold lmllion 
brought -from other states to the Carson City assay 
oflice. 

Placer lmllion mnrnlly c11rrios silver; the (puwtity of 
silvor, however, is iii most cast's too snmll to he lignred 
in the rnlne of' the proclu('t. Tlrnro WOl'l\ only .JU r>lHcer 
mines which reported sepamtely the Yalno of silver, 
amounting- in 11ll to $2,235. Tho reports of Mint; agouts, 
which 1trc\ snmnrnrized in the statement below, place tho 
coiuiug val no of silnir ttt $12, 752, corro8poncling to Lt 

eommercial Yalue of $5,12D, at 52 cents pt>l' lino onnco. 
The amount reported hy Mint ttg(mts does not induclo 

the sbttcs of Colomdo, Id1tho, nncl N ernda. vYith t.hn 
ttddition of the ttmount; roported to Llw Bnl"cttn of the 
Census from these 3 sttiks·-viz, $1,4±±--tlw total value 
of the silver recovnred as it hy-proclnct of phwer rnhii11g 
mnonnts to 11\H,f>W. The <lifl'eronco between tho Cc~nsus 
returns mid tho Mint ttgents' nstinmtos mnonn ts to $,~,i!Bt', 
which does not nmterially add to the silver production 
or rnduce the gold prodnction of the United Stittc~s. 

Ool<l 11nrl .1il111•1· 1'mlim1IH of ]Jlaea l11tlliun, as rcpo1·/ed IJ!f Jlli11I 11yr'1d1<: 
lf!Of!. 1 • 

FJNg OllNCl~H. VAl,lJI.:, 

Sll\'er. 

Gold, S!lvcr. Gol<l. 

Unltccl Stt\toH........ 321, '110 9, 8118 ~Ii, Ma, 98fi ~">, 120 $12, 7i•2 
--... ·-"~" ------··---·- .. ··- --- --···--- ·--· 

California ................. 20f>, '178 fi,•lflll •1, 247, 602 2,8B4 7,!HG 
Monta1111 •..••............. 21,G2G 2,-117 4·17,lJ.lli 1,~m1 :t, 1:!fi 
Oregon .................... 11, 798 1,032 24:l,H81i i1B7 I, :-13-1 
Washington ............... a,ooo ifiO 02, 01(1 BUO \l70 
South App1tltiuh!t111 st11tes'. 2, 160 214 .t.J,lifi2 111 277 
All otlwr Rtt\tes mHl terr!· 

torlcs "· ................ 77, 818 (') 11 flBH, 78a (") (') 

i Figures tttken from the Heportof tlw Dlreelor of lhe Minton the Prmlucti11n 
of the l'reclmrn Met11ls !or the Ct\lenclttr Ymr rnn2, puges 811, 1.J4, Hf>, HH, 1~7, und 
212. Where only C!nlning Vt\lnes were reported, tlne nmH>cs htWl' hoen cmn
putetl from such ut a wte for gol<l of $20.07+ m11l for silver of $1.2U. t'nm
merl~ioJ vnlueR hnvo been fignrecl n.t n. rn.tn of $O.f12 por)lnu ounce. 

'Inehules Ahth1tmn, Gcorglt1, Mnn-lm11l, North C111·olln11, Honth Cnr11lh111, 
'fennc~sm~. l\ml Virginia. • 

"hwluilcs Arlzmm, ArknnsttH, Col11ru<lo, Iclnh11, N<>vn<fa, Nt'\\' ~foxi<•o, Knnth 
Dalrnt11, Utnh, mid \Y)•Omlng. 

•Not reported; inolu<lc<l wlth gol<l. 

Oompw·lson with 8meltm• ?'1d111·11s. --Arg-en t,iferons lea cl 
and coppor ores are. reduced by smelting. There wm·e 
only B lmLd smelters combined with silver-lead mine:-> 
and constructed for the treatment of their own ores. 
Their total product for rnn2 WllS equal to .lH7,002 ouuceH 
of silver and 1,884,5Hl ponncls of lend, whid1 wns but. n. 
fraction of 1 per cont of the totnl product o:f sil ver-lt•nd 
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mines. The prmhwt of tlwsc smclt<~rs was shipped 
to eastern retinerius. Tlw lmlk of tlw silnr and lua(l 
produced reached the ~m1cltcrs and retinorimi Pit.lwr in 
<'rmlc state or itftcr only a preliminary milling treat
ment. As shown J'urtlwr in Table ±B, the fonner <~on
tainctl 2G,270,578 ounees of silver and the lat.tor Hi,207,-
7G7 ounces, cxclnsivc of 2H7,11D otuH•.e:-; whil'h were 
produced hy small mines aucl could not he das:,;ilied. 
According to reports received l>y tltn Bnrrnm of' tlrn 
Ccmms from smelters and refineries, the production of 
refined sil,•cr in the United Stutes in lt102 wns made up 
as follows: 

Fino OUIWeH. 
Protluectl by lena smelters nnd I'l~Jhwrie.;. . .. ,.. ·- ....................... 7H, 1-mn, ~Rl 
Prollu<!cd by copper HIIteltcrs n,1111 rctinuriP~---········ ................ U, 781 1 5:1~ 

H8, li77, Hlll 
Les~ tmntentH or foreign Ol't'~ re11orte1l .... -- - ...... ·- ................ - - ~H, !J2n, ~m; 

'l'otn.l ............................................................... fJU,7f>l,fiK1 

The silver contents of foreig·u lrnul ores smeltncl on 
the Pacific coast wen~ not 1·nportcll, lmt tho lmllion 
prodnct of those smelters b1 inch1dPcl in tho nboY<\ tot.id. 
The ores imported through Hnn Fnwci1-1eo, Cal., and 
Puget 8onml, \V nsh., wore rnhwcl at $2,f>l!l,~SH. 1 

Figured at the rate of;)~ <'t>llt::J per onrn·e of sill'er, they 
contnined +,84:4,78G onnce1-1, which leaves 5+,fHHl,7D5 
onnccs of domcstie sil vee. The tot!tl reported by pri vtitc 
smelters and rcHneries to tho Dirnctor of the Mint wns 
f\ii,087,07± mmces. 2 Thus in all about 05,000,000 otmccs 
of silver were produced by private snrnltors and rclincr
ies, of which over ·H,000,000 ounces were prodqctld from 
domestic ores by lead smelters and r<llineries. Tbn lal:lt 
quantity covers thn co>1tcnts of 1111 silver hmtriug 01:cH, 

which 1:;hows the clo:,;c intei·ch~pcndeneo hetwenn silver 
mining and lettd i:nnclting. Tim total silver prodnet 01' 
Hl02 was accordingly distrilmted by character of oro, as 
follows: 

V11lnu: Per ccn t. 
---------------.·-·~--·---- -----

Tot11l value........................................ $~H, -MR, OO·J 100. 0 

Fl'om golcl and silver ores mHl phwcr IJnlliou ........... - 1 tl, 002, Oi9 21. 3 
From 1u·gl•ntlfcrnns le11d ores . . . . . . • • . • . . . . . . . • . . . . . . . • . 10, 88n, Hn M.1 
From nrgcntifcrons iron ores............................ HHB, 987 a. l 
From copper ores.......... .. . . . . . . . . . . . . . • . . . . . . . .. .. . . . 6, llli, lGG 21. 5 

1rnclndos produet of 1i1<1 dmnps mul t1illlngs. 

The totnl kmd eont.ents of argentiforous ores mined 
in 1902, ineluding copper ores, amounted to 411,590,504 

pounds. Tho refined lend produef; rq>orto<l t:o tlw 
Bur<~:tn of thn Censu:-1 by !Pad snrnlturs a11d r<•.fiiwrinH waH 
H5,f>88,HD pounds, which inclml<1d tlw proclnctio11 o I' 
foreign ores srneltecl on tho Pacific coast; :tJl(l not Ht\gm
gatml in tho reports frorn :·mwlters. Tho importH of load 
in urn and hnso bullion at PngPt 8m1ud 1m<l 8n.11 Fl'1u1<'iH<'·O 
wero reported as 27,Dnn, 03,b ponucls,:1 whid1 11mst ),o 
do<lnctod from the total reported by tlw 1mwltors; this 
Jenn:-; 4.J:7,Gl8,:1:8i3 ponncb of' lend. 

A portion of this quantity wa1:1 pro<ln('ucl from 11ou
argm1tii'c1•oul:l lead; tlm United Stntns ( roologiml Sur
YP.)' el:ltinmtos the q1mntity ol' Huft lt~nd r<'finocl hy <lPsil
''orizt'rH nt 11,::l!l!l tom;, wl1ich lonv<'s ·lilli,8~8,-l·Si'i pot111ds 
of itrg-entiforous load. Tho oxcm;s ovor thn co11tPutH of' 
<m~s mined nqnals 25,2:W,!181 llOlllHlH, 01· 12,0l!I :-ilwrt 
terns. During: lll02 tho stoe k of domo:-;tic I Pad was 
reduced hy ·b2,lil8 tonH; ·1 it; i:-; prohnJ,]o Umt tho uxcoss 
of tlw Hmdtnr rotnms r<>pro1-1unts the prodtwt uf orn:-; 
mined dm·ing tlw previous .Pmr. Thn Uni tnd 8tttt( 1H 

O-nologic1il Sm'YL'.\' ostinHttes tho yiol< l of l(m<l fronl. 
argontiforons ores for Ul!12 nt Hl5,57l tons." This is i:l 
pPr emit Hl10rt of Urn lll'oduct reportncl hy ll ii t w opl\I'a
tors; the clifforenee is e1tsily n<>.cunnt;rnl for l>.'' lo1-1Hes in 
smelting. 

8IIIPl'INU AND MII,LINU OlUGH, 

Tlrn product aftnr lmwing tho mine is tn11tt.<~d Pi t.hor 
at a mill connect.Pel with t.110 mine 01• at. it rnstom rnill 
in the dcinit.y; or it iH 11w1·ely concentmtPd at tho 
mine and the (lros:-md Ol'll shipped to tt snwltm': or it. j,,; 

shipped in the crude stnt<'. 'I\tble J,a show:-; thn t01m1iw, 
lmllion c<mtcntl';, and grrn-;H vitlne, totnl and per ton, of 
nil ore sold and tronted, <"ln:,;silicd 1w(·1mling lo the 
method 01' hanclling tlrn snnw. No iuformntiou of this 
drnmcter lining 1wailttble for certain snmll opomtors, 
from whom no i ndividnnJ reportH wm·p rlwni n 1d1 t b oir 
nstinmted product is not inclnded iu Tnhle Mt 

1 I~eport of the l>ircetor of tho Mint nn tlw Pn><ltwtion nf the 
I'reeionH Metals, lll02; page !H.J. 

2 lbid., pnge 13. 
3 Co111nw1·ce and Nnvigiition of tlw 1Tnih•1l StnteH, Hl02, Vol. I, 

pngH 38ti, 
•1 United States Geulogkal Hnrve1', "Jiineml HesourcvH of the 

United State~," lll02, pages 211 aml212. 
6 11.Jitl., page 207. 
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TAnm 43.-TONNAGE TREATED AND BULLION CONTENTS OF ORES REDUGED AT .MINE AND SHIPPED IN 
CRUDE STATE: 1902. 

GOI.ll. H11.v1m. 

-·---~---·--·--- ---------~~- ~--- --------------

Minesann mill~ ......................... .. 

Ore trcn led .................................... .. 
Oro shipped ..... ; ............................. .. 

'.!'on~ HOlcl m· 
treated. 

8, 232, 7f>3 

7, 978, 9011 
253, 8·17 

Qnnntitr. 

li'inc ounc·e~. 

1, 6(i0, 515 
148,Vli7 

Vttlue. 

Totul. 

Sil, 92·1, 616 

M,ori2,mm 
2,8G2, 081 

Per fine 
OlllH~C. 

20. 3-1 

20.H 
lU.21 

Q111mtltr. 

Totul, line Per ton, 
OUllCCH fine OlUWeR. 

ltl, 207, 767 2 
G, IOU, 7fi8 a:l 

V1tllle. 

'fohtl, 

8, lila, C.07 
a,mn,6fif> 

Per Ihm 
OUllt'C-. 

O.f;Q 
o .. l\J 

Minos without mill cobnection........... l,551i,371 1,0fl8,\l!H 21,197,571 20.02 20, mo, R20 13 10, 140, f>Bl 0.50 
·--·-------- ----~----· ------ -· ____ ._,, ______ , __ 

---~ -·~----· ---·---·--· ---
1,BO·l,503 881,0IK 17,li!S,417 

212, .192 ma, om a, rn3, n2 
Shipping ore ................ - ....••.......•..... 
Milling ore ...................................... ! 

rn.tm 19, Joo, a~w 1fi \),lll·l,·1-15 O.fiO 
20. 20 8-16, 858 ·ml, 7Ul ll.t>O ·l 

Concentrated or<) ............................. --·I 38, 376 21, 81ifl . •J'll, 0•12 lU.27 213, 031\ (\ lt).i,21li> 0.·19 

=======""'======~=============~==="'·-=' .c-=o~•c:=c~-==== 
J.EA!l, 

Qtmntitr. 

r• I)erlon, 
loht], . ]lCI' 

fine r101uuls. cont. 

Viiltw. 
CcntH 

per One 
pouncl. 

Fino 
pounc1H. Vnlne. 

CCU(H 
[lCl'fhw 
Jlllllllfl. 

OtlH!r 
mellil8-
mlue. 

GrOl-i~ 
v1il11e

totnl. 
l'l•r 

cent. 

A\'Cl'UgO 
g-ru~s 

ndue 
pertnn. 

------------~--- ---··---··-··-'·----1--·~- ----· ____ , __ _ 1-----· ,, .. __ .. , ... ___ _ 

Aggregate ................................ 4llU,7:H,.l81 2.09 Sl2,2G\l,10i\ :l.O H,028,323 $1,016,lM 7.2 $"'11,0·ll S\l:l,2f\.J,2·lll lllll.O $](),(){) 

-- -- - -' - .. ,, =- '·''·'-'~•~•.•--- ===c °'~=,co.=c''" ===•='='°' =c.c.' ,,_._._., ·ccoc~= =~~"·"'··•------· ... -

Mines itnrl mlllH.......................... i\22, 708,.JOJ !. \lG 10, lll\l, 7·10 :1.1 7, oi\U, l\GO 507, 7\10 fl. 7 BOU, Ut\2 fi\I, 027, :m1 11a.a 7.00 

Ore trc1itod ..................................... 21\\l,~·IG,SHl 1.62 8,B8·f,8tl0 
Ore shlppcd •.• . .. •. ... . ... . .. . . . . . . . ...... ..... o:i, :Jill, 58t> 12 .. rn 1, 72-l, 889 

Mines without mill connection.......... 87, ll21i,08il 2. 80 ·~. J.19, m;n 
·------ --- --1--·- -------

Shipping ore............ . . . . . . . .. . . .. . .. . • • .. . .. 83, U23, 7Gri 
Milling ore..................................... 1, ?78, 878 
Coneentrnted ore............................... 1,323,'MO 

a. 22 2, 087, >101 
0.•12 BU,IW> 
1. 72 22, 8B() 

---·---------------------·· -·· 

The preceding tt1ble brings ont tho economic roason8 
governing tho method of handling the oro. Where 
there was a mill at the mine the ttvemge valne of the 
ore was about $7 per ton; where there Wfts no mill at 
the mine the avemge value was $22. In the ithsence of' 
a mill at the mine only ore of a higher grn.cle was mined. 
On the other hand, where the ore could be reduced aL 
the mine, low-grade ore was advantageously mined iind 

treated. Even where there was a mill at tho mine a 
portion of the ore was shipped to smelters. The Yttluo 
of such ore in Hl02 averaged abont$30 per ton, whereas 
the average grade of thr, orc treated nt the mine ;yas $6 
per ton. Where there was no mill belonging to tho 
mine the hnlk of the ore was shipped, the value of: the 
average grade of shipping ore being $23 per ton. In 
some districts the proximity of custom mills permitted 
the treatment of ores averaging about $1 'i per ton. 

Another consideration which determines the method 
of handling the ore was the nature of its metallic con
tents. Ore shipped in crnde state from mines without 
mill connection contained considerable values in silver, 
viz, $9,61-±,445, averaging 15 ounces per ton, whereas 
Ol'e8 treated at neighboring custom mills were Yalnecl 
chiefly for their gold content:-;, silver iweraging only 2 
ounces per ton. Lead wiLs nlso an important element 
ill' shipping ores, averaging- 3.22 per cent of the 01:e, 

3.2 4, ·l7fi, Ofi2 iHl,f181 7.11 :mo,un2 n1. 2fl2,r,.m fiii.ll Ii.Oil 
2. 7 3, 083, 708 IGO, 20\l 5.·1 7, 77-1, HB·l s.a :ll. OU 

2. fl H,'1li8,6li:1 508, a2·1 7.9 2:n,01u a-1 1 :J~li,8til :w.i ~~. Oll 
··~-··-- --------· ~··----- --·~·,.~-- -- - •-,,---••~·-m••~o ----·--

:12.2 2:1. llO 
:LV li.Otl 
o.n m.uo 

2.5 G, 216, fiR9 ·1Ul,Hl H.O l\18, 881 BO, OOR, G·lf> 
2. 2 fi.l, 117 ·l,llll\l 7.·1 28, o:m B1 Ul\O, Olli 
1. 7 101, 957 U,HH ri.o ·1,lGR r1n2, 2m1 

whereas in milling ores it; was only n fraction of 1 per 
cent. 

At mine;; with mill connedion tho valnc crf the ore::; 
treated was nearly all in their gold contents, ::dlnn• 
averaging 2 omH•e;; per ton and lottd only tibont l. U2 
per cent.· The ores 8hippcd contitincd lt grnater val no 
in silver than in gold, the a verngo tenor in silve1· being 
32 ounces per ton. 'l'he lead eontents were iibo 1'1tlun
blc, iweriig-ing 12.48 per cent of the crnclo cn·c. In 
such e1Lses the ores were sorted before treatment; ore 
rich in silver and lead wn,s shipped to smelter;;, the rest 
being treated at the mine. 

A portion of the ore treated at tho mills was mordy 
com•entmtcd prepn,ratory to shipping. This wa;; nobt
bly tho case with ores rich in lead. Tho prod net oJ' the 
mills contained 259,346,81() pounds of lc~ttd, which bad 
to be extracted by smelting. 

The total qtrnntity of ore concentrated ;ms, aceord
ing to reports, 1,820,580 tons; hnt mm·h more wrns 
probably concentrated, as tho reports on this :,;nhject 
are incomplete. All this ore was concentmtod nt 
plants belonging to the mines. Only 38,37(J torn; 
were concentrated for outsiders, they being- producer:-; 
whose mines were located in the neighborhood of eon
eentrating plants. 

Concentmtion ol' ores before shipping is one of the 
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modern devices for the economirntl hn,nclling of orPs. 
The quantity of <·oncentmtes produced was ::lUH,B:lU 
to us;' tho qun,ntity of nude OJ'<) trent<ld to prodnco thesl' 
concentrates was 1,820,5bD tons, as stated; the avcragn 
dcgrno of concentmtion W!LS accordingly l ton of <'OllC:C'll

trates to H tons of crude ore. ThiH rellttcos the l1ulk of 
the ore to be shipped to one-ninth of itR original Wl'ight; 
a larg·e saving is tlrn::J effonted in freight itnd tr<'atrnent 
charges. 

The prices which were\ paid for the metallic eontentR 
of the mining produet \'ttriml in iwoordance with tho 
condition in which it, wa:s marketed. Gold bullion, pro
cluced hy, nmalganmting-, eyaniding, and ehlorinatiou 
works connected with miiws, sold at $20A·h rwr fine 
ounce; when the ore was rochwed at ('H:stom mill:;, gold 
broug·ht on an n.vernge $20.2tl per mmce. (fold in ore 
l>roug·ht from $1fl.21 to $HUl!l por ounce. Silnir wa:; 
figured Rt 50 cents per ounce; it portion hronght only 
±fl cents per ounce. Leitd wns di:;po:;tid of at an anr
age of 3 cent:; per lin!i pound; when sold as concm1tratps 
it avernged 3.2 cents per potmd, while in the crncle state 
it brought from 1fro-tmiths to l cent ]p;;s, Uop]HH' 
brought from 5 to H (•.c11t:; per ponrnl. 

C!latT!fe8 .fin· t1•(1nt111od 01111 fi·"i!/lit. -~Uhargp;; for 
treatment 1tnd freight are go\'orning fiwtor;,; in tlw work
ii1g of mines. Tlrny are nmterially rmluced when tlw 
ore i:s trented nt the miue or concontmted. Tho t,otal 
ehnrgos for trentnwnt and freight reportecl from minoi'l 
without a mill connection ammmtnd to $11,0lill, 78D, of 
which $5,020,233 waH treatnwnt clmrg·e:s, $2,o:ll,H2H 
freight, and $4,008,728 could not lH\ :segregitted, the 
charges ancl freight not being entProcl septtrittely on tlw 
books of the opemtor:s. The total amount of trcatmlmt , 
and freight charges reported from mines with mill con
nect.ion was $10,277,68H, of which $:i,HU7,18:-l WHi'l treat
ment charges, $2,3±1, 765 freight, 11ml $4,288,788 conld 
not l>o segregated. 

'l'he following fable showH (;he treatment chnrge:s and 
freight., classified according to Uw method of lmndling 
the ore: 

TABI.l~ 44.-Ti·e(ltmcut <:httrye,q and jmi11ht on the j)l'()(lnl'/ of mhu'.q 
and mills: 1.90:!. 

'l'ons, GroHA 
vn.lue. 

1Trmttmnnt! 
chnrgeH, \ Averngu 

ineluil!ng por ton. 
freight. 

Vnlnont 
mine', 

Totnl.. ...•....•. 9,788,12·1 893,254,2.IO $21,328,•170 $2.18 $71, 925, 76(> 

--~- ·····- ----!·-·····--·----
Shil'plug 01'() ..... 1, 804, 50:l 30, 008, G•Jo 
:1.Jil mg ore....... 212, 492 3, 656, 007 
. Concentrntcu ore. 38, 376 502, 209 

9, 8051 ·105 
1, 039, f>:JB 

145, 8fil 

1. ~j) ,18, uu, noa 
7, lU, 2a, 1711, 012 

7. 5tl 20, ll3, 2,JO 
•L HO 2,til6,·J7,J 
a, HU •llti, BfJ8 

The greater part of tho treatment. and freight. charges 
on the product of mills consisted of deductions on con
centrates anu on 253,84:7 tons of ore shipped in erncfo 

state (see Table +B). The refining clrnrges on lmllion 
may be estinrntecl at l per etmt of tho value of the gold 
con!:nnt:; and at 4: emits per Ollll('O of Rih·m\ whieh is the 
highest rate ehitrg!'d by the United Strd1cs mints and 
assuy oflices. This mte nmlrns a total of $3G9,24:6 on 
gold and $802,751 on silrer-·in all, $1,261,9fl7, or, in 
ronnd figures, about $1,200,000. This leaves some
what ovnr $!1,o00,000 for t.rontment and for freig·ht on 
concentrates rwcl crude ore. 

'l'ho amount of froight varied £or the Roveml Rtates 
and within the :same st!tte rnatmfally, according to the 
location of tho mine. The treatment nnd freight charges 
Het the limit to the worl~ing of c01fai11 grades of ore. 
Table +5 HhowH, hy Htatos and territorie:s, the tot.al ton
nage of orPS trmited at outside rochwtion works, the total 
tl'l~atmnnt elmrge:s, iuolnding freight, and the iwernge 
per ton, rtnd the highest and lowest freight rnfo per 
ton. Tho freight charges indicnte the clistan('es of the 
min(Js from rnilroad connections. 

'l',\Br,g 4,5,-'Ilm11ou1• /1·1~11/{'(l 11/ rm/Rid!! work.~, l1'1J1.ttme11t r•lwr11e.~, and 
f1'eiuht, 1111 NlllfrN awl /er1•itm·ifN: 1110:1. 

'l'Hl~A'f!lfHN'l' 
CHARUEH, INUJ.lTJI .. 

J.'llEIGTI'l' PBn 'fON, 

'rotnl to11H 
HTA'l'N on 'flmltl· trl'lltecl 1tt 

INn PitmGH'l'. Shipping ures, llfilling ore,, 
'J'tlllY. otllHifltl 

Uultecll't11.lt•s • 

,\rizmrn ......... . 
C:1lilfornil1 ....... . 
C!nlom<lo ........ . 
Jtlnho .........••. 
Mo11tun11 ••...•.•. 
Nm·ncltt ......... . 
New Mt•xlc·o.,, •. 
()J't•gOJl. . •••...... 
1-lonth ll11lwl11 ..•. 
Utuh ............ . 
Wnshlngton: .... . 
All othl'l' Hlil(<•HI. 

w11rlrn, 
A l'l\I'• 1 l l I III I I !1.g'll ]lt'l' '{ g' 1- .. ow- g l- ,.(1W-
hm,' est. L~st. est. Nit. 'l'otul. 

1, 782, f1ii-l :$1B, 107, J.J8 57. Sil ~fiO. 00 $0. 05 $18. 00 $0. 1fi 
. ----·'··'····' ==== ·=····---='=== 

ll, 1~0 fa2, (J.11 1'1, <JR 
22, ·llf) U1 I GM 4. 00 

] I !!Iii>. 21i2 R, UUHI li\J7 6. ·10 
11, HU:! 22U, tilia l!l, :n 
fiti, ROil li28, 27:! 11. Oil 
•HI, lil3 f>71,f128 H. 07 

H, \ltlll 73, 707 8, 22 
l,17,l i\,212 •l.<H 

nri, 2.12 :no, n.10 2. till 
21U,Kl7 2,~~2,flG;) 12.8-1 

H, J-WU H2, 27fi H. ~8 
22, :11-1 t.!t, 1m n. 42 

fiO. 00 L 00 1. 25 0. 7;i 
3ti. oo o. 20 rn. oo o. au 
21. ,Jf> (), 0.5 9. 7fi (), 30 
<10. 00 2. 00 13, 0,J U, fiU 
11.00 0,50 3. 7ii 0.39 
30. 00 L 00 10. 00 O. 20 
16. 00 0. h:l 18. 00 O. iiO 
12. 00 3, 63 2. 50 O. lii 
15, 00 o. 30 2. 21i o. 7fi 
2a. 10 o. 70 ............. . 
10.00 LOO ............ .. 

1 J11cl11c1"H rnillllH loc•nlecl iu Alnbttmll, Ark1\JIHl1H, Ch>orgl11, North Curollntt, 
south C:1trollntt, 'l'<'Xll,, ViJ•gini1t, nrnl \\'yomlng. 

The :!'reigh t rates were higher on shipping ores than 
on milling 01·eH; the higheRt freight from the mine to 
the mill, $18 per ton, was 11aid in New Mexico; tbc 
higlrnHt freight from tho mine to tho smelter, $50 per 
ton, waH paid in Ari:rnna. 

(Jmdo of ore.--In Table 4G the gold ttnd sihrer con
tents of ttll ores mined in 1002, wherein the precious 
metltls were the chief item of value, are classified lly 
the gmcle of oro. Thero were tt number of mses which 
did n'ot lond theimmlve:; to i':illCh a dassiiimition. In 
l:rnrny miHOi'l the oro is sorted, tirst.-dai'ls ore being 
shipiiod and second-elas:s ore being treated nt the mine. 
Census Hclwdu]es did not call for 11 separate statement 
for each chti'lH of ore, nnrl 1t11 iwemge for all grade:; 
would foil for the pnt'pose of thhi classification. How
oyer, ns eight-ninths of tlrn totit! gold p1·odnc:t of deep 
mine;; and :fom-fift.hs of tlw total siln'r product ha.Ye 
been classiiied, the table 'answe1·1:1 the purposp, 
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TAm.E 46.-GOLD AND SILVEH VALUES CONTAINED IN THE PlWDUCT OF PRECIOFS l\IETAL ::\IINE8, CLA8SIF!ED 
llY GHADE OF ORE, BY S'rATES AND TERHITORIES: l!l02. 

==--=-=-=---==--=--=;-=-=-=··=-=-·=-=-===== 
UllI,Jl 1 TO'J'AI, YALllE. 

---~---~----------- --~--~----·-~-~--~~-----·--·--

VALUE: PEit TCJ:S, 
TJnlle<l 
Sl!tlCH. Arizmrn. C1dilorul11. Colorado. Mont11nn. 

All gmr1cs.. . . .. .. . . . . .. .. . . . .. .. .. $:il, 200,.109 

LOR8 than $10 .......................... .. 
$10 nnc1 over, hnt Je,H th1w $20 ........ .. 
$20 ttrnl m·er, but less than $oil ......... . 
$f>ll unrl over, but less tlurn $1!10 ....... .. 
$100 und over .......................... . 

VAJ,Ull Pim TON. 

---··· - ·-· ------·--· ---~----- ---"·--·--

HIJ.Vmt, 'fO'l'AJ. \'ALlTTC. 

---·~·-·~·---··-----

Hfi01 l·la 
~17, l·lti 
707, Hf>l 
UU,\18U 
218, lH\l 

Nevada. Son th 
Ihtlwtn. 

fi 1 :lHi\ 108 
HJ,mltl 
10,mm 
1,aou 

\1t11h. 

') 'llJ7 IJt)I} -':101: Hii~ 
lf>li, till 

:l,lllS 

All other 
't11tes 111111 
ll•rrit11rie:-:.1 

1,22:1,un 
·129,837 
:18·1,tia9 
87,2lll 
a:l, lflG 

UEC.APIT1'LA'l'I<>N1 11x11·r·:Jt. 
~'J'ATEH, 

Unile<l Stutes. Colortulo, Mont11n11. NO\'llClll. ll!tth. 
All olher 

H!lllOS llll<l 
tl'rri h ll'i t•H. 2 

Ooltl, l•L'r Sil\'l't\ pL'r 
et.mt. t'Llllt. 

---- 1-----1--~-··--·-

All grl\dcs................... ...... $17,331,lUU $0, 387, fl7G $1, 817,211 $1, 7281 :no $·1, 703, 21i0 $2, 08·1, 833 lllU.O lllU.O 

Less than $10 .......................... .. 
810 nnd over, bnt less tlmn $20 ......... . 
$20 11ud over, ·lmt less th1111 $f>O ......... . 
$1\0 and ovet', but leas tlrnn $100 ........ . 
:1100 and over .......................... . 

'l,31·1,309 
u, 181,820 
3, a!H,381 
l, 82·1,00U 
1, •102, CT1•1 

1, 880, 707 
1, 781, 700 
2,142,mm 

411, H67 
1H,M9 

45,HBH 
2Ul, lGl 
1a21 a0t1 

Hf1, ~10 
1, ~28, HOl 

22·1,08fi 
a,.i2u,mw 

·192, fi.J3 
010, 712 

H.·l 
lH.11 
B:l.2 

'1.H 
2.6 

-~---~----··-------·--·-

l Inclrnles mines located Jn Altth11m1t, Arlmnsns, Georgia, Id11ho, New l\Iexko, North Cnroll1111, Oreg-on, Routh C11rolin1t, Virg-!nilt, Wnshing-ton. 111111 Wyomlug"". 
2 Includes mines located in .A.lnbnnui1 Arizonn, Cn.lifornin, Gcorgiu, I<ln.ho, New ~Icxi1~n, North C1trolinn 1 <lrl1gon 1 Hon th Ctu·11lhut, South lhtkot-Jt, Tnxn:-;, Virgin in,._ 

and W11shlngton. 

It appears from tho preceding ti1blc that little gold 
was produced in 1902 :from ores worth over $50 per ton. 
About two-fifths of all gold produced was won from 
low-grade ores worth les:,i tlmn $10 per ton, and ahout 
the sa,tne share was obtained from ores worth $20 or over. 

Considering the three principal gold prodncing states, 
Colorado, C1tlifomia, and South D11kota, and taking $20 
per ton as the dividing line between high-gmde ores 
and average or low-grade ores, it appears tlmt in Colo
ndo high-grade ores predominate, whereas in Cltlifornin 
and South Dttkota the product was chiefly won from 
low-grade ores. In South Dakota practically all gold 
was derived from ores worth less th11n $10 per ton. Of 
the smaller gold producers, Utah also treated mostly 
low-grade ores. 

oilver was likewi::ie won mostly from ores iweraging 
less than $20 per ton, but the lowest grade of ore, aver
aging less than $10 per ton, w11s not as conspicuous as 
in gold mining. A eomparn,tfre study of Tables 45 
and 4G will show tbe extent to which the distn.nce 
of tbe mine from reduction works affects the grade of 
ore treated. In Arizona the highest cost o:f freight for 
shipping ore was $50 per ton. Very little gold, however, 
was produced from ores which could bear such it freight 
rate. In California the highest freight rate on shipping 
ores was $3G per ton, while two-thirds of itll gold was 

derived from ores worth lL\ss than $10 per ton, 11.nd less 
than one-sixth WHH proclncecl from 01•cs worth from S~O 
to $50 and on1r. In Sonth Diikotlt thn higlwBt freight 
mte on Hhipping ore was $1G per ton, lint the hulk of 
the ore was worth less than $10 per ton, and the quantity 
of high-gmde orn, which could hear the highest, freight 
mtc, was insignilimnt. 

An cxamhmtion o:f the average trei1tment <'harges. 
, inclusive of freight, will :;how what portion of the gold 

n.ncl silver ores p1·oducecl in eiich state mnst be treated 
at or near the mine and wlmt portion can be shipped 
to distant works. Taking the United States as a whole, 
it 11ppe1irs tlrnt two-fifths of all gold and one-fourth of 
all sil n1r are recovered from orci:; worth less than $10, 
per ton, which eonld hardly bear the 1wemge tmn::>por
tation charges of $7.BD per ton and can therefore be 
economically treated only at or neitr the mine. On the 
other lrnncl, nbont two-fifths o:f all gold and silver are 
won from ores worth over $20 per ton, which could be 
profitably shipped to distant works for tren,tment. 

The following comparative table shows the nv(•mge 
gmdes of gold ttncl i:dlver ore mined in 1880 and HI02. 
The Tenth Census took no cognilmnee of the hase metal
lic contents of gold itncl silver ores. To make the d£Ltft 
of both censuses comparable the gold and silver contents. 
only arc coni:;iderecl in the table which :follows: 

ll 

II 

ll 

I 

I 

I 
II 

I 

I 
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TABUJ 47.-TONS OF mm THEA.TED, GOLD A~Il SII,\'l.;r{ CON'l'EN'rs, TOTAL AND AVERAGE Plm TON, BY STATES 
AND TElUUTOIUE'S: rno2 AND 1880. 

STA.TR Oil TEJlit!TOJlV, 

Unltud SttltCH •..........•... 

Arizona .......................... . 
Cnl!fornin •••....•.............•.. 
Colomdo ......................... .. 
Mn ho ............................ . 
!\ftintnun ........................ . 
Nev11d11 .......................... . 
New· ~fexic•n .................... . 
·Oregon ........................... . 
.somh nnkottt ...................... . 
Ilttth ......................... . 
All otlier st11tes 1 ................. . 

Tom1oi ore 
tnmtl'll. 

Uol<l. 

110, Oii!.! 
010,1rn 

1, :nH, O·lil 
Gr>, 7ti:l 

l·Hi, oua 
Xi>,R21 
11, r1ur1 
O:l,tllll 

:liil, :!OH 
J.ltl, tl87 
20, arn1 

Vnlne. 

HIO~ 

·I~, 7-11, 71il 

1, O.J.I, lHl 
i!Hll, JH!i 

J:!,li:ll,8·1:1 
7,0ll!,.l:lti 
B1 7011, ~~O 
a, 7Hl, o:io 

27n1 ~m.1 
11~,lifl·I 
nai\ o.n 

11,·lllli, ~7:1 
Hlti, li~fi 

Hilver. Totnl vnhll'. 

V!Llnc. 
-· ·-·-·-------~·- l~oinlng. Cl1mniercial. 

C11iui11g, Commerl'iul. 
-------'"··-- ·-" --~,..~---· --· --··~-----·---·-~ 

$551 ~Gl I 078 $21, 11.rn, nm $1 lii, oo~. uoH $HI, 187, 006 
·----~------- -~··-- ~-····--.:= 

1,ario,o.1a fi2·l, HU-I 3, 728,87!1 2, 903, 230 
.JUJ, 5;,.1 191, 32l) 12, 2H7, :!78 11, 087, 153 

17, ·Hlfl, flfl.I 0, 8-10, 37!l .J.J, 7.11, um 34, Ol12, 7·15 
!l, 11iH, 050 a, 5tH, om 10, :m, aHs •I, 717, B37 
·1,86\1,·121 1, 8ll8, 828 7, HH!I, •131 4, 91H,8BH 
.J, HHHJ>liU 1, 882, 70:l 0, ti62, 6•1t1 s, 6501 780 

am, rn.1 1·121 R~B liUli,H84 38~1 013 
l·lfi,lifli! 07,010 1,·JtlU, 1\88 1, 372,8.Jfi 
O\ll,7Gfi 218, nri 7, tlfi:-l, U·tfi 7,5-10, 006 

1-1, 7.t7, 8\lll 5,illlG, llill 17, 77!1, li88 8,608,'14!1 
1, Ofifi, H:JO BU2, 2fi2 1, 580, G88 017, 110 

188() ln02 1880 

HT.ATl~ OH 'l'F.ItHITOltY. 

-----------------~-.~··-
. .,. 

'l'mtH of 
ore 

treott11l, 

---

Finl' 
(1\ltll.'l'H. 

----·-·---

Ynhw. 

----~-· 

Fl no 
Ollllt'l'H. 

-------·-··--,.·-·· 

Hllvor. ~ 

Vnhw. 

Coining. Cmmner~ 
dnl. 

Totnl v11!11(). 

Coining. Oomm(~r
efnl. 

Avurnge vnlnc AYcrngo Ynhw 
Ite'l' ton. per ton. 

Com .. 
Coining. mer· 

('flt!. 

Com
Coining, 111L1r

«inl. 

United Stttle.~ ................. l,HtH,·J!Jtl U7!.!1 Mrn i20, !Oi1, 07:! :m, ;,77, 02:; $:1U, rJ:Ja, 0:17 $:H, 07'1,il·W $fi\l, fl38, 1"10 $f>·l,771l,•Jl!I $11. 7fi $8.20 _ $l1Lo~] $2!1. 07 
--··-->--··'"·--

~·-·-----

Arizona ............................. 25, 7~H H, 72i> lKO, :!litl 1, 710, 170 2, 21K,Hoi-I 1,lllti,HJ 2, B99, 210 2, mo, mo rn. oa 8, fit Ha. 2fi 82,fif) 
·Cn!Hornln ........................... ·1:m,:mo ,102,·170 H1:no1 7H1i H:!H, rrnti 1, 1171, 2lf> u:m, r.no IJ, H!ll, 001 o, ~ri9, Mn 5. 28 fi. 16 21. fl7 21. 27 
Colnrndo ............................ a:m, 5Hl 1111, lHl :.?, 'l7i 1 IHU 1~ 1 h7U1 flfH ltl, 20·1, 1111 H,20i1,21l 18,fHl, 7ri0 10, fi.12, 800 20. OG lfi.28 iiG. OU fill. O·l 
I1l11ho ............................... 28, oao :lH,litlO nua,ow iHl,tHitl Hll,0111 :lOl, l\)fi i, oau, OKa U8•l, 2UK 8.0·l a.n1 B7. 07 3[>.11 
:Ii.Ion t1u11i. ........................... HO, fi77 ao, r.10 ml!, U·lli 2,177,71111 ~I Hlil, 0~7 2,·HiH, flHO :l, ·1·17, f>7B a, 101, n~6 H.l\tl 9.ll7 BO, 82 an. 82 
N1wa!ln ............................. :Htl, 8:ll 200, IJ07 •l, '277, llill H, Hti I, fili:~ 11, o!IO, 2H2 10, llifl,Kl:l lf1, 807, •l:JH 14,·t.12, 91iU 27. \)2 lfi. B:J 45. 82 'll.70 
New I\Iexfc!o ........................ 71·1fl~ 21 :lHH .10,:mt HO:l,.1f)() :m2, 11:17 if.I.I, llK Hi,11111 :ma,472 rn. 20 \l.7'1 · riu. 27 52.RO 
•Oregon ....•......................... 1a, n2 I .8.~811 171, 271i l:l, KKll Ii, !l·ir. 11\, 7·10 18U, 222 187, OIG 2·1. 33 22. 87 Ia. 74 13.fiH 
.south llnkota" ...................... 4\lfl, l:lO liil, 8:17 :~, JaH, 751 f11 1 077 70, fill:! Gt, KUO a, 2ou, :114 a,wo,1J.J1 •J.n •l .. 17 ll. 47 0. 4fl 
Ut11h ................................ IJ:l, ll7 li!,O(lil 2711, 0·11\ a,fiiif>,f)BX •l,51111,0M ·l, 031, 9Hll 4,Hllfl, 9\lO 1l1:m2,mm 19.80 o. fi\) 1\2, 27 •16. 20 
All othel' stnteR 1 .................... 21, 408 \l,·ltlll 1901 liil :IH, (121 •l\l, 158 ·11!,Jll\ ~M·1 1 82U 238, 781l ll. Ofi 1"'11 11,•1<1 11.15 

I 

'Inelml!;s Al11hnmn, Arkm1RnH, Gt'org-!11, Mnr,-lnnrl, North Cnrolhu1, Honlh Cnrolln11, ~·emrnss1.•t" 'roxnH, V!J<gluin, WnHhington, Wyoming, llfainc, Nt•W Iforn1>-
•sltlre, n.nd lllll!hig11n. · 

o •rhe eommereinl vnlno of 1111 omH10 of HllYl!l' for tho c1011H118 yt•11r 1880 11·11H oht11inccl hy 1!1king thu 1ivcrngo hetwcen tho r1rieos for 1870 111Hl l880, whi<1h is $1.134. 
•Jn 1880 form ell ptirt of the terrltorr of 1111lwt11. • ~ , 

As appear1:1 from Table 47, in nll Htittes and terri
tories, except Oregon, the grade of ore lm::: consid
erably decreased, while at tho 8mno time tho qmrntity 
of ore mined and the total gold and :-diver viilues Ahow 
1evcrywhere n remarkable incrcaHe. This fact fnruisheR 
<unrnistitlrnble evidenee o:f the progres;,; of gold and silver 
:mining since the Tenth Census. The development of 
tranHportation facilities and improvement o:f mining 
·methods and reduction processes htwe enabled tho mine 
·operators to hand le liirge masses of low-gmclo ore which 
·could not have been profit11bly mined two cleeades ago. 

Olrtssiiflcatlon o.f1111:1ws oy 1rwtals 1n·od11ced.-ln Tablo 
48 all deep mines are classified into two gronps-(l) gold 
nnd silver mines and (2) iirg-entiforous lead mines. Tho 
om mined from the former is valued chiefly for its gold 
<contents, though it carries considerable valnos in silver 
·and small quantities of other metitls. The mines of the 
latter class yield lead ores rich iu silver n.nd associftted 
with gold tmd other metals. 

The total gold contents of the oret-i of both classe8 were 
valued at $57,82D,542, of whieh $5,734,G77, or ahont 
one-tenth, W!tS carried by argentiferous lead ores and 

$!.>2,004,805 hy gold and silver ores. The latter can 
again be divided into two portiom;; about one-half, 
valued at $2fl,808,810, carried eonsidemble values in 
silvPr, the rest, valued iit $25,rnG,100, was produced 
from mines whinh reported no v11lne for silver. It is 
pro1J1ihlo that in nmny eaRPs this gold was likewise 
1issociatod with silrer, hut the percenhtge o:f silver 
s1wed was too small to l>e of commercial vnlue. 

The Ril ver-lead mines inelncle rtlso those which reported 
no values other thm1 those for silver. The total prod
uct of such mines was n1luecl at $430,281. · It is proba
hle, however, that some of this silver was nssoeiated 
with lead, but the porcentage o:f the latter was below 
the 5 per cent limit. p1tid for by the smelters. 

Tbe value of the produet shown in Table 48 is only 
tlrnt of the ore nct1mlly sold 01· treated. Ore mined 
bnt not sold or treated is not taken into considemtion 
for the following reat-ion: Gold 11nd silver ores are 
moAtly reduced !tt mills connected with the mines. It 
will be remembered tlmt in such cn.scs the value of the 
increase or decrease o:f the stock of ore was not esti
mated. Argentiferons lead ores, on th<' contmry, are 
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all shipped to .3melters, so that the value of the increase 
or decrease of the stock was oftener cstimat(~d for this 
class of ore than for gold and silver ores. In order to 
avoid artificial clisproportion in the results obtained, 
the total value of the product at the mine inclndcs only 
the value of the ore sold or treated and the amount 
received from custom work, less the cost of pm:chnsed 
materials. 

TABLE 48.-8u11mw1·11 1if deep miueH, clas8ifil'tl '11111wt11l.• pro
dueed: 11J02. 

Total. 

----~---··-----··----

N11mbcrofmine~1........................ 1,U3i1 
Salaries ................ _ .................. : ~H, non, 3li2 
Wages .................................... ' $3~. ii82, 27·1 
Contmct work ........................... · 1 $600, 1:17 
Work on shure of product................ $1, 37t>, 8·13 
Miscelluneous expenHes .. .. .. . . .. . . .. .. • . $.\, 77U, 2·19 
Cost of supplios Itncl mtttcri11ls ............. $1n, 09ii, 5:M 
Cost of pnrchnsetl ores, including freight I' $13, 7~9 
Ore sold ttnd t1·e11tcd, short tons.......... 9, ll02, orio 
Ore pnrclurnurl, Hhort tone................ 9117 
Vtilue of bullion contents: 

(fold ................................... · 
Silver ............................... .. 
Lend ................................ .. 
Other metnlB ......................... . 
'l'ottil gross vitlnc .................... . 

A vcmgc per ton ................. . 
'l'rentment clmrges and freight .......... . 
Valuu of product nt mine .............. .. 
A1nonnt received for enRtmu work ...... . 
Totttl v1ilne at mine ..................... . 

Avcmgc per mine .................. .. 

9"7,820, fl.12 
$21, 2lfl, 701 
$12, 2rix, r1ao 
$1,50~1 OfiH 

$92, 8f10, H31 
$10 

$21, 271, 711 
$71, liH·t, mo 

$520, 0211 
$72, OU9, 3ol 

$:l7, 21i0 

Gol!l 1rn<I Argenti fer-
Hilver. ous Jend. 

·--·-··---· --·~--"-·-·--

l,'IHH ·J.17 
$:1, 27tl, 427 $11 2U8 1 ~l3fl 

$2·1, ti53, :l-12 $H, u211, oa2 
$UU, 903 $11if1,HI 

$!, :HH,Ofill $27, 78•1 
$3, nua, ooo $!, OHli, 183 

$11, 7Uti, 08\l S:a, 20U, i1'1fl 
$13, 7H\I ............ 

7, 052, 2illl 2,!illU,HH 
007 ············ 

$52, 09•1, 805 
$5, H2U, 820 

$5, 73·1, 077 
$1", :l8o, 872 

.. '"Ii j,j~,"27:! ' $121 2nH,mm 
$1, 10:1, 7H() 

$fi81 H7!4, 9fil-i $3·1, ·182, Hn5 
$H $13 

$1U,m1,osu $11, 2·1'1. 022 
$48~Mli, H77 s2a, 2aH, 2·13 

JH7, ml7 $'11,083 
$·18, 820, 02f1 $28, 279, 32() 

$:12,XO() $02,079 

1 Does not include flu custom mills nncl 27 mills run on old llum1>H mu! 
talllnga. 

The following table presents a classifi.cfttion of rtll 
dividend paying productive deep mine:-i by metals pro
duced: 

TABLE 4!>.-Diviclend paying pmiliictire deep mines1 cl1rns{ficd by met
a/,q 1iroduf'ed: 1902. 

--------·-··-·~-----· 

Nnmber of mln~s 1 .................... . 
Sttlnrll'S •.•............•....•.••......... 
Wages ................................. . 
Contract work ......................... . 
\\'mk on shnre nf proclnct •••••..•...... 
Mi"'"ll1iri@t1s expenses ............... . 
Cost of snpplies and mntcrittls ......... . 
Ore sold and tri;ntecl, 8l10rt tons .•...•.. 
Vtilue of bullion contents: 

Go!<l .............................. .. 
Sliver ............................. .. 
Lettd ...... ........... : .. .•..•..•..• 
Other nwtals ...................... . 
'l'otnl grosH value ................. .. 

A vernge pclr ton ....... rO ..... H 
TrettlmenL ch11rgesnud freight ........ . 
Value tit mine ......................... . 
.A1nount received for cnston1 work .... . 
Totnl vn1ue of prmluct tit mine ...... .. 

Avernge 11er mine ................. . 

Total. 

100 
$1, 358, 783 

$10, 096, ll17 
$!65, 13ii 
$202, 7M 

$1, 747, 14•1 
$.j, 730, 536 

3, 103,408 

$24, 382, 7M 
$11, 006, 702 

$Ii, 8'l9, 001 
$5ll1, 171 

$.J2, 8flU, 688 
$l:l,f1f1 

$9,514, Ml 
$3:J,:J•lfi, 1-17 

sris, n;m 
$33, ·103, 78/i 

$334, 038 

--~·"·--~.. ... ~-

Golrl ttncl Argentifc•r· 
silver. onH lend. 

71 
$8fi7, 821 

$6, 707, Olil 
$10f1, 7\l:l 
$1Q.J,7ii-1 

$1, 010, on9 
sa.~n. 91;2 

2, 039, \)2[1 

$22, mm, or>2 $1, s2~. io2 
$2, 41i0, ()00 $Ii, 507, 7Ci2 

.. . • • • .. . . • . . . $G, 8-J!l, 001 
$8\l, 007 $171, J7..I 

$25, 11\J, (J.Jll $17' 7·JO, 630 
$12. 31 $11i. 79 

$3, 8·10, W2 $5, li7·l, 370 
$21, 278, ~87 $12, 0116, 260 

$Ji8,f>S8 [ .......... .. 
$21, 3:J7, ii2f1 $12, Oll6, 200 

$300, n2U $H6, 078 

1 Docs not include 2 mills run on nl<l dumps 1md tt1ilings. 

DIDl~l' l\IINES. 

.J.lft'.nes i01:tJ1 and 'Witlwu.t '!'eduotlon worX:s.-The ma
jority of deep mines had no reduction works to treat 
their ol'cs; about one-third of the total number wero 
equipped with reduction wol'ks. The latter, howeyer, 
contributed about two-thirds of the product of gold and 
silver mine,.;. The average production of a mine which 
had no mill was $18,178, whereas the nvemge for the 
585 mines et1nippecl with reduction works was $8Ci,381. 

The iwerage grade of ore treated by the former wns 
worth $22, wherea~ the latter treated low-grntle ore 
worth less than $10 per ton, viz, Blfi mill:-i treate<l 01·.e 
averaging $8.()5 per ton and 2GH treiited ore iwerngiug 
$5.48 per ton. About onc-lmlf of the mines conneetcd 
with mill:-i fumished sepinate reports for tlrn miuc and 
the mill. A nnmlrnr of opomtors, how1wel', kept only 
one account for both mine and mill, ttncl so reported 
them. 

The following table is it comparative summitry of 
mines 'vith and without reduction works; mines and 
mills for whid1 distinct reports wero fnrnished are 
pre:-ientecl under a :-iepamto lrnttcl: 

TAnrn 50.-Dccp iniw:.q with cm1l witlw11t mill ecmnectio11: 1110:!. 

1
1 

J\lINE!4 .A!\l> MU.LH ltl~-
D~;l;l~~~:;icH Mi::~lll1~rnl I: PmtTEI> Hlll'AHAnI.Y. 

mill enn- r"pnrtrnl I ---- ·--·--··-·---
ncction. jointly. 

----------- ·--·-.. -- -·-····-

Nnmher of mines 1 ........... . 1, 27/\ am 
8nlnril'r1 olllcinls, clerks, cw.: 

Number.................... 1,1118 Hk7 
SuhtriCH .................... $1,iif17,458 $1,Hl,Ollti 

Wugc-ettrncrs: I 
Averngc nnrnhcr........... 10,.1sri ll,OtlU 
Totttl wngcH ...•••.......... 1$10, 77\l, 1'1:1 $10, lfifi, 21!i 

Contr1wt work................. $:J87, 117 $\l8, olH 
Worlc Oil share of prCHlllct...... $1, 2:1\l, :l7\l $80, f>[).J 
MiHoclluncmrn t!XJHmHeS ••.•••.. $1, U22, aHR $1, ti.J.1, 11lf\ 
Cost of supplies nml materitils. $J,-17f>, OU·l $1, 07·1, 787 
Crntlc ore shippc•l, short tons .. "1, f1f15, 371 25H, 8·17 
Ore treated. totn.1, Hbort tons... . . . . . . . . . . . . 2, fl.1.J, 1·12 

1\finml nnd trcntecL........ .. . . . . . . . . . . 2, fiOO, 2H!! 
l'urchnscd orcs • . . .. • . . . .. . . . . . . . . . .. . . .rn, HfiO 
CustomorcH ....................................... . 

Value of lrnllion contents: 
CrtHle ore ~h!ppe<l-

Gohl ................... $21, 107, n71 
Silver .................. $10, 1'10, 531 
Lena .............................. . 
Othor mctttlH........... $2, 888, 7fiU 
Tot1tl grl>HH \'i\lttc ....... $3-1, 221l, HGl 

Averngo per ton. . . $22 

$2,HU2,081 
$31 021, nr,r, 
$1, 724, HHU 

$Hlr., 20U 
$7, 77•1,HM 

$ill 
Treutrncnt"hargcH nu 11 

!reight ............. $11,050,78\l $2,!l18,060 
Vultieatrnine .......... $23, l?li,072 $•1,HfiU, 17'1 

Ore lrlmted-
Golil ............................... $1'1, UiH, mo 
Silver................. . . .. . . . .. . . . $a 1 680 1 212 
Lt•tul .. . . . .. . . . . . . . . . . . . • . . . . • • • . . . . $:!, filll, 700 
Other uwtlLlH........... . . . . .. . . . . . . $270, il24 
Tnt11l grosH vul110 .................. $21, 03·1, 702 

A vernge 11cr ton... .. . . .. . . .. • . $9 
Trc1itment churges1utd 

freight. .......................... $3, BH7, 7\11 
Vnltwat;minc ...................... $1.!i,2·10,911 

Amount nweivccl for mrntom 
work......................... . •• . • . . • . .. . a $102, 206 

Cost of p11rchuscd orcH, in-
cluding frllight .................................... .. 

Total v1ilnc of product 1tt mine ............. $23, /\05, 291 
Avcrngcpcrmlnc.......... $18,178 $7•1,:187 

Mill PH. 

209 

7~m 
$1, 2112,ilHfi 

I 10,G•l8 
1$10, nn, oori 

s12u,no2 
smi,7uo 

$1, 02H,-l71i 
$1, ·186, 2UU 

1, 897 
$1. Uf1l 1 lnf> 

: : : :: : : : :: : : · · · ri; an~; i~1:t 
............ r;,:w1,l'wi 
............ llli7 
...... . ..... 18,:\70 

S:l,l<W,tl78 
$21'1, 2i0, OOD-

$!"~, i·IO 

$13, 789 
$25, 2U9, 887 

$9·1, 052 

l DoeH not luelllfle ·18 11rr1rntms, nor 27 mines whoHe product WttH reduced in 
hnnc1 mortnrH. 

2 Irwlmlcs ore trmttcd nt cnstom mills. 
a IncludcH $2M,7U7 eharged byroduction works nga!nst their own mines and 

credited by the latter to their rcduetlon works. 

.iLl'm11tN111.-The primitive Mexican itnastrn, in it'! 
old-fashioned form or Homewhat modernized, has sur
vived in tt few small mines. The total nmnher of mines 
reporting nrrastras was 4'7, viz, BG in Cn.lifomiu, 6 in 
Oregon, 3 in Idaho, 1 in Arizona, ttnd 1 in New Mexico. 
At 23 no hired htbor was employed. 

The total value of the product o:f itll :-inch mines wns 
$77,818, the average per mine being $l,G55. The 
average tonnage treated was 75 tons per mine. A smn
mary of mines with ttrrastras is presented in the follow
ing table: 
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TAJJI,E 51.-S1w1maryfor ai·l'ltslra.<: 1110.!. 

Number of mine" ............................................. - ..... ..... ·17 
Nmnber of owners working .... _......................................... fl? 

~\}]t;~~~:::::: :: ::: : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : $ltl~~~~ 
Work on sllnre of prrnluet. .............................................. - $2, 17!1 
.M lsecl11tneo11H cxpenseH ..................... - . . ................... - . . . . . ~ $~lf1li 
Co!-\t of snpplies an~l mnteriul:-; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $~11 ~~~ 
01·e trnitlerl, HhnrttonH ...............•............ ....................... .l,,iO. 
V11.lue of bullion e.ontm1t': 

~~~;~(ef~~iii~·:{~~~t;~,~:~::::::: :: : : : :: : : : : : : : : : : : ~:::::::::::::::::::::: :~!: ~~~ 
•rretitment elmrgesml<l freight ......•.................................. $1,oti~ 

vni~\cvci!-~~~1;~e1: n11i1·l~: ::: : : :: : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : $~I:~Ar\ 

(} rv t1•eatcd by lwnd. -Even the crwloHt fol'm of tr!~itt
mcn t of ore in n, hand nwrtltr was fonnd in tt fow caHei":l. 

As a surdval of nrchnic nwthods of prodtwt.ion these 
mines well dese1•vo notice. Tbn 28 mines at which the 
oro will; treated in snch nmmrnr wore distributed among 
the following HtateH: California, rn; Oregon, 8; and 
l\farylnnd, 1. Tho tnbtl ontpnt of theso mii1os aggre
gated $±8,280, nvcmging ~l, 724: per mine. 'l'hPro were 
au owuors working in tho mines, only JI of whid1 worn 
operated with hired lahor. Tho iwemgo quantity thus 
trontecl W!tS le::;H thnn fl tons per mine, hut the ltVOl'ltg'e 

value per ton was $200. 'l'hero was l\\'idnntJy no regn
lnr production, hut in m·ery t'lli":lO a rkh strilrn hacl lmen 
found liy men of s1111tll nwans, who lm!l 110 otlu1r facili
tiPs for treitting their ore. ;\ s11111nutry of tlwso rnirnis 
iB presented in -the followi11g tahle: 

'l'Alll.Io 52 .• -81www1•11 ,fol' 111i111w ·ll'hern the m•e 1/'a8 fl'l'(tf!•rl in hru1<l 
11!01'/lU'N.' 1.'10.!, 

Nt1n11Jer of iuil1cs ..................... · · -.... · ·. · · .. · · · · · · · · · · · · · · · · · · · · · · · · :,11·~1•1 Nmnl.ler of owners working ..................................... -... -. --• 
81tlnrles ... ~ ......................................................... , . . . .. $\IHfi 

iif~~~~1ft"Uf:iC;1i~ C'Xi1Cil~CS:::::::::::::::::::::::::::::::::::::::::::::::::: ~~: ~~~ 
CoHt of s11pplles11nd m11tcrittls............................................ 11:1, nrn 
01·c 1re.n.ted,short tons.................................................... ~-1~ 

Ilnlllon contents
qmrntitY-

Gold, fino onneeH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, auu 
811 YOl\ tine OUIH.~<.!H • . • • • • . • • • • . . . . • • . . • • • • . • . • • • . • • • . • • . • • • • • • • ~B 

VRlne-

~\?;«~r:::::·.: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : $1K, m 
'l'ot11! gross- \•nine, .................................. , .... , .... ~.[.~, ·l:lli 

Avcruge per ton.......................................... $~110 
Vnhm of rn·nrluct 11t mine_ ..••..•........ ____ ............................ $·lH, wn 

Avernge per mine ......................................... : ..... ·--- $1, 72-l 

Custom 111:i7l8.-The :following iH it Hnnmrnry for rnillH 
which were operated independently of mineH 011 plll'
clrnsccl 01• cu:-;tom materials. It compriHl~H 2+ mills in 
Colomllo, 10 in Califomi1t, !J in Ne,·adu, ± in Ichiho, 8 
in New Mexico, and 1 each in Arizona, Montmm, Ore
gon, South Dakota, and Utah. 

TABLE 53.-Swnnwi·y fo1· mrntom 111il!N: 1.'IOJ, 

N1\111bcr of n1ills ...... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fifi 
8iihu-iecl officlnl•, elerlrn, etc.: 

Nt1mber........................................................... Ofi 
Srd111·ies, ..........•• ....... .•..• ....... ........ .. . .. .. . ... .. .. . ... $1'11, !W 

W11ge·el\rtrnrs: ilK'I 
Averngc number .....•....... _ .....•....... _._ ................... . 
Wages .............•.........................•...............•..... $fi78,lll1 

l\fiHeelln,neons ex11enses............................................... $:.?fH, 080 
Cost of supplies 11ncl nmterin l; _ ........•..... _........................ $72:1, HU7 
Cost of pnrclmsed ore .................... _ ............ _. _. _ ........... $5, IJ.il, 0-!H 
J>reight ou pnrchuscd ore .... _ .... _ ............. _ ........•..••..... _.. $-Ill, 50·1 
Oro !rented, short tons: 

Toti11 ........................................ __ ........... , • . . .... . ri:i:i,no 
Pmohased ore ............. _ .............. _ ................. __ . a<i'l, 8lll 
custom ore ............ _ ............. _ ........... _............. 181, ·11·1 

Vulne or l.lulllon contcntH of pnrelrnseil ore: 
Gold .... _ .......... _ ...... __ . ___ .......... _. __ ........ _ ... _ ...... _. sx, 3B8, ario 
Silver............................................................. $HrJ,029 
'fotlll grossvalnc ...•.............................................. $8,.liM,:liu 

Avernge per ton .................. ___ ._ ........... __ ....... __ .. $2·1 
Tre11tment charges nnd freight._ ........................ ___ .......... $~:!, fi2o 
Vnlne of prod net nt mill ........ ___ ........... _____ ................... $8, -t!O, HM 
Amount received for cuRtom work ........ _........................... $2Htl, 20f> 
Total vnlue at mlll ..................................................... $H1 . .7~~·m:i Averngeper0111l.................................................. l:'l-i-, ,3 

A.1110ng tho V5 mills comprised in tho preceding su111-
lll!ll',\' there were 7 which werl\ opemted without hired 
labor; the nnm bor of ownerH pernouall,r working in 
thoi I' mills was Hi. The time in operation was reportNl 
by ±15 emit.om mills; the data fnrniHhocl by them are in
cluded in Titblos 17, 18~ mul 20. CH this nnmbm-, 12 ran 
more tlum three hundred days during the year tmcl 7 
from two hundred and seventy-one to thrt\o lrnndred 
clap; these 1f) 1ll j llH ll1!t,Y ho taJcBn a~ l'Opl'OSOll ting all 
that wore in contfonouH opemtion thronghont the yenr, 
oxcnpt on holidays and when stoppages wore necc~ssnry 
for l'PVttirs, etc. Of the other 20 mills, oporatl~cl only 
part ol' the year, 11 ran fro111 ninety-one to two hundred 
nncl seventy days mid 115, ninety rlayH or loss; that iR, 
only during tlrn busiest SPttson. 

Tho mn:jority, when working, rnn moi·ctlrnn one shift, 
Viz: ~5 l'llll two ~hifts nncl 7 thrOt\ sbiftH, while 1:3 l'llll 

only 0110 shift. When two ot' thren shifts wore rn11 the 
mill wns opemtod unintorrnptrnlly dnring twnnt_r-four 
honrH, rnaking eitbnr twelve or eight hou1·s pnr shift, 
exl'opt in 2 mills, whoro two :;hifts of oight hours each 
wore run. Of the rn mills 1·111111i11g only onu shift 7 
were working- twl\lve hours per clay, 5 ten lwnr:;, and 1 
!\ight lwnrn. On the wholo, twofro hours per shift wa~ 
tho working tinw in 30 millH, ten hour~ in 5 mills, iwcl 
eight holll'H in :tO mills. 

Thn total eapttcity of all custom millH per twenty-four 
hourl'! waf; ~,:·m2 tons. Two mills which trcmted during 
the yn1t1· Ht)() tons fn,il!ld to report their daily capiwity. 
'l'he total tonnago troatod by all mills reporting thoir 
cttpiwity was 158H,380 tons. It rec1nirecl itecordingly 
184: !ltt.YH of twPnty-four hours to handle that qrnmtity 
oi' ore. 'l'his foet shows tlmt tho mines provided :t suf
ficient Hnpply of ore to keep the mrntom millH in con
tiunons operation nvm·y chiy in the year with one 
working- shift of twelve houn1 per day 1 including- Sun
dttyH nnd holidityH. 

The total val no nt mill in 'l':tblo 58 is $8, 700,050. In 
computing the total value of: the product shown in Table 
Ho for all mines nnd mills 'in the Unitod States, the value 
of purduiscd materials w11H decltwtccl in order to prevent 
dnplic!tttions. The millH lutnclled pmctioally only gold 
01·e of n high grade, nvoraging $2± per ton. About two
thirds of the ore treated at custom mills was purchased 
hy thorn, ttnd on I y ahont one-third was treated for cus
t~n1ers :it it stipi;latcd rate per ton, tho product being 
returned to the cuHtonrnrs. Some cnstorn wol'k was 
occasiormlly do no nt mill:; connected with minc~s; it 
wns only tti":l trn exception, however, that ore wns pur
chased nt imch mills. In the statenwnt which follows1 
the qimntities ol' ore pmchased and trc.ated ,fol' a Rt.ipu
latod compenstttion pnr ton are summar1zecl for all nulls, 
those connected with mines a:; well HH cnsfom millH: 

Ton.1 l(f m·r• lwnght 111ul treated j(;r a .1lip11lated compensation: 190!?. 

I P11n•Ju1sc<l 1 C1wtom 
cnAnACTEn OF. I.t1rnvc·r1<.1~--·"'om{H, . _ I· on>. work, 

---" ·-;1;~·;t~~==~--~~ ~ ~ ·:. :~·~~-~~ .. . ~ .---~~-~~-. ·. -.~.- ~-.~~ ---303, 2~ - ~U:~. tiH 
1=-·-.:---"'· ··--- -.:-------·~ 

C1rntorn m!ll._. •.... _. ....................................... \ 3f>'2,Blli l~.\·:~\:\ 
connN~tml with 11111w . .•...• ~............................. \Hli ,_, - 1 v 
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The rcporb.; from mines whose ore wat> treated tit 

,custom mills show 212,4fl2 tons rednc<~d to lmllion and 
.38,870 terns t·once1ttmtcd tim1 8hippecl to 8rneltcr:,; fol' 
reduction; in all, 250,8G8 tons. The mine operators 
reported 71224 tons, or 2. H per neut more tlrnu was tt'ttccd 
to mills. · 

There arn many reasons why the rctn .. ns from estab
lishments representiug successive stngm; of prodHetio11 
can not exactly coiucido. Among other thing·s1 tho 
censns was btlrnn in the spring and snmmor of lOOH for 
the ealendn.r year rno2. Some of the mills which had 
been in opemtion it few months in tho early part 01' 
the yeitr HI02 were idle or dismantled at the time the 
ccnsns was taken and theil' owners conlcl not. he located. 
Still, the preceding comparison s·hows tlmt tho omission 
was not material. 

.J!IW8 in .1.902 1t11d 1880.--'Ihd following· :-;tatemont 
presents the eompr~mtive datu relating· to mills fm· rno2 
and 1880. l\faki.11g allowitnl'C\ fol' the incomphiteneRs 
of the Tenth Census, tho stiitement show8 a renrnrlmble 
inerertse both in tho m1rnhcr of reduction works ancl tbe 
total quantity of ore tnmted by thmn. The twemgo 
turnover per mill ha8 iiho increased. 

I'rod1wtim1 qf 111illB: Jf!O,? a11d 1880. 

'f(>.NS ')'JlgA'fEJJ, 

Yl~All, 

mo~ •............................................ 
lRRO ............................................ . 

1Numln .. ~r 
or mills. 

~l'otul. 

IJ.10 II 8,·14I, \ifi7 
lllll l,.l!i7, ·17\l 

l\IWl'IIO !>8 OI!' Tltl<:A'l'INO '.l'Ill~ Olm. 

Avemgu 
pm·mtnu. 

l:J, lUii 
8,llH:I 

Of the 585 reduction worlrn co1111cctecl with deep 
mine!'!, 4-56 were stamp mills, in which the oro was 
roduc<~<l by anrnlganmtion; 88 were equipped with 
cyaniding- plants, 16 with chlorination phmts, ancl aol 
wHJ1 concontrntors. Of the 55 custom mills, 4fi wore 
stamp and amalgamation mlll8, 10 worn equipped with 
cyaniding, 5 with chloriimtion, and 21 with concentr1it
ing plants. There were1 moreover, 27 mills which were 
mn mainly on old mine <lumps and mill tuiling.-o, though 
occasionally doing custom work. Of those, 1li were 
·cyaniding works, 4 were stamp mills, and 7 were eon
·centrating plnnts. 

A difference in methods of tmn:-;acting bl18iuesH among 
tho variont> classoH of custom mills deserves to be noted. 
\Yhere the ore i::; tl'lmtecl hy amalgamation, with or 
without concentration of the htilings, the mill opomtcw, 
its ii rnle, docs the work for the cnstomer's acconnt for 
n stated eomrHmsRtion tmd returns the prodnct to tho 
mine owner. At chloduatiou a11d eyaniding works, on 
the eon tmry, tlrn om is bought outright. 

The relathe plaee held hy eiieb cli~ss of mill:,; in the 
gold nnd silnn· mining industry is 8hown hy a com
parison of the gross values of the ores treated by them. 
Jt should he noted that some cyaniding and ehlorina-

t.ion works 1vere abo oqnipped ·with stamp mills 1md 
ooncentmting plants wlwrn a portion n:f tho ore was 
treated. 

11Ietlwd rif 11'1:11/int/ ol'e, hy 1·!11su1•s if mills: Jtm.J. 1 

CIJAHAC'rim OP l'H.<iiJES~. 

Atnnlganrntion • • .. • . . . . . . . . • • • • . .. • . • • • • . . . . . H, 21i0, 24G 'I :i, ~flll, ml ••.••••••• 
Co11e1mtrntion •.•............••.•.••••••••. , •. 1-1, 2·18, 871 H, 2·1X,871 •........• 
Arunlg11rnntlon 111111 <!OlWentrntlnn •••••••••.. \.I, 10:1,271i .1.1, Hl~,17H l, 100 
Gyani<ling, 11lnnc or in eombinution with I 

other Jll'(Weio'S(~~ •••••••••••• ~...... •. .. • • • • • • . lfi, f1}1.H, tm7 lil, fi7·1, GH'T nm, u~o 
Chlorinnthm. nlone',or in mnnhinntlon with 

othe1• i1rot•csse8 except cynnicling ..••...... 9,HtlU1 8f,7 21 :Ul01 fl58. 
1 

7,fllH,2lH1 
.... ~ --··~-·--- -.-- -~--~·--·-----·~ -------·----- - -·-. ______ ,, .... ~, '"" -

1 !Cxclnsi\'l' of mills llJIC'rhtlng 0111)' on 11!1! 1lmn1" 111111 tailings. 

~·1111al[!t0i11til:o111111d 1'0JU'1'1dmtio11.-'I'nblo 54: is nsnm
nmi"y for nmalgtiumtion mills an cl co11een t,mting 'plants . 
\Vhore tho ore was trPatP<l only hy irnmlganmtion its 
chief valne consit>!ml in its gold contents, though l'Oll

Ridemble v1dnes in silver were also Ravocl. Tho rnlnc:-; 
shown for "other motltls ~· wern l'<'!tlizPd from the 
salo of tho tiiilings. The IW(•mgc g-mclc of oro treated 
was worth only $fl per ton. A sHutll q@ntit:y of hig-h
grncfo ore anmtging $H8 per ton wns 8hippt•cl iu ernde 
st:tte. 

vVlrnro the ore was merely concontmted its main 
value was in its base motnl ('.ontt~llt8 (practically all 
lead). The Ol'C avm·itged in crude statn 'for o.1rn gronp 
of mills $11 pcfr ton, nn<l :for au other $T, and h1ul to be 
coucentrntod lldorn it eould !Jo shippnd. Ifigh-gradP 
ore wns sorted out hoforo <'nncentmt.ing- and shipped in 
c•rndc :;t1tte; snch ore :,;hipped frolll tho .-:iunn elitsR of 
mills iwcmged $28 aud $48 per tern, respe<•tively. 

vYlwre !t1llldgnnmtion Wm; snpploment.ec1 by concen
tration the chief valnc wns in golcl. Thesn millH from 
which 'complete reports were received showed snmn 
valne8 for silver and lmse metals; where. the iwcounts 
were not kept Hepiimtely :for the mine itnd mill thci 
total Yfdne 'was reported as gold, t:lwngh in ull pmlm
bility it inoluclell some silver nnd biu-;c\ metals. 

There wns also a marked difference in the volume of 
production according to tho chn.riwtcr of the proce:,;s ap
plied: The value of the 1wemgo product per mine with 
stamp mill (anrnlgiimn.tion) wirn ti little over $15,000; 
the twcmge pet' mine with stamp mill and concentra
tion plnnt was orcr $1!0,000, while mineis in which the 
base metals predomirrnted reported n, nnwh higher anw
Rgo production, rnlned nt over $100,000. 

The avemgl~ production per custom mill ropreKLmtod 
its eitmings for custom work. The opcrntions of ordi
nary stm11p milb were quite snmll, a vemging $1,385 
per mill. Where stiunp mills were equippc\Cl with con
eentrating- phrnts the opcmticnrn wern conducted on n 
somewhnt largPr sealo, avemgi11g $8,-1:88 per mill. It 
nm~t bo home iu mir..d thnt theso :worn.gos ttre not com
parable with those for stamp mills connected with 
miues1 since tho yn]ne of the ore is not inolnc1ed iu the 
former, ii:,; the custom mills bought no ore. 
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TABLE 54.-MINES AND MILLS, WITH AMALGAMATION AND CONCENTRATION PLANTS: 1902. 

AMAl.GAMAT!ON ONJ,Y, CONCENTHATION ONJ,Y. AMAJ.GAMAT!ON AND CONCimTHATlON, 

-~--- - ----~·-···------ ----··------·--·-·--·-···----~----------

Mines 1tnrl Mines 11nd 
mills re· mills re· 
ported 
jointly. 

portm1 sepa· 
mtely, 

Number of operators ................................... 125 . 82 
Snllll'les: 

Tollt! ............................................... $228, 587 $Hi3, 526 
Mine ........................................... .............. $120,417 
!Ifill .............................. , ............. ............... $27, 109 

Wages: 
Total. .............................................. $1, 378,'133 $678, 208 

lllino ........................... : ............... ................ $5'16, 796 
lllill ............................................ ············-· $131,.112 

Contmct work: 
•.rota!. .............................................. $21, 151 $2<J, 509 

l\Iinc ..... · ...................................... $21, 151 ~24, 509 
Work on share of procluct: 

Totnl .••............•.........•..................... $80, 036 ................. 
l\Iine ........................................... $30, 030 ................ 

ll!lsccllmwons expenses: 
$52, 301 •.rotnl .. · ............................................. $170, 823 

lliino ........................................... ·············· MB,,168 
Mill ............................................ ·············· $3, 833 

Cost of supplies and materfals: 
$58fl, MG $,10<1,0M Tot!tl. .............................................. 

1\llne ......•.•••....•........................... ................ $272, 122 
Mill ............................................ ·············· $191, 032 

Cl'lldo oro Hhipped: 
467 Short tollH ......................................... ............... 

Value of lmllion contents .......................... $31, 8•l5 ................... 
V1tlne nt work8 .................................... &26, G88 .............. 

A vm·oge per ton ............................... $68 .............. 
Quantity of m1tteriuls trented, tons: 

Total. .............................................. 322, 980 2•18, 896 
Om lrom mine ................................. 315, 317 240, 327 
Custom oreR .................................... 7, rm 2,069 

Value of bullion eon tents of ore trentcd: l 
Gold $1, 886, •170 3958, 599 
Sllvci::: ::::::::::::: :: :: '.'. :: : : : '.: '.'.'. :::: '.::: :: '. '.: :: $16, 077 ' $•108,0•11 
Other metals ....................................... $0, 108 $34,0f>l 
'l'otnl grossv11lnc ................................... $1, 85U, 055 $1,.100, flUl 

Average per ton ............................... $6 $0 
Treatment ch11rgcs nnd freight ........................ $12, 851i $31, QBu 
V1tluo at works ....................................... $1,8'16,099 $1,3(i9,006 
Amount rccclvecl Jor custom worlc. .................... $30, f>7l\ $6, 1rio 
Total value atworl<s ................................... $1,877, 272 $1, 876, 755 

A yernge JlCr mine or mill .......................... $15, 018 $16, 777 

1 Exclusive of custom ores. 

Olilorination plants.-There were in all 22 chlorina
tion plants, of which 4 were comhinccl with cyftniding 
plants and are included with the latter in a subsequent 
table. 0£ the remaining 18 only 7 tret\ted their ores 
exclusively by chlorination; in all others the ore was 

Mines and M\nesnnd Mines nm1 Mlnesnnd 
Custom mills re· mills re- mills re· mills re- Custom 
mills. ,POrtccl ported scpa- ported ported aepn- mills. 

JOintJy, ratel)'. jointly, rntely. 
--.. -~ 

19 32 30 104 106 22 

$8, 277 $227,654 $495, 908 $H0,159 $·150,301 ~HO, 764 
. .... 33;277· ............... $3%,571 . ... -... ~ ...... $827, 908 . ····340;704 . ... ~ ......... $100, :lS7 . .............. $122, 39$ 

Su, 774 $1, 905,020 sa, 2.10, :llio $2, 958, 200 $2, 450,080 $69, 805 

"'"i15;?74' .. ............. $2 822,901 .............. $1,896,307 .. ... 8ii9;8ii5 . .............. S.J17,,M9 . ............. $554, 823 

············ $3,039 $39, 221 $52, 033 878, 107 ··-········· 
············ $3,039 $B0,~21 852, 983 $78, 167 ............ 
.............. . .............. $B7, :mo srn,.100 . ............. ············ ............ ~ _. ............ $37,llOO $10,400 . ............. ............ 

$2,478 $501,698 $31G, 320 113<12,89<1 \1891, 9Gll 1189,\)()(> 

""'$2;·i78' ·······-······ $20•1,878 ·············· $807,604 ···--ss9;5o5 ............... $21,•1'!2 . ............. $84, 859 

so, 22n $701,051 $1, mn. •1'18 $1,140,128 $288,885 $1$008,392 
. .... $0;225· ............... $1,000,4GO ·-············ 769, 748 ····3238;885 ............... $240, 983 ·············· $323, 044 

82, 77'1 fi2, 677 . ........... . ............. . .............. ............ .............. $2, 326,809 $2,245, 067 ............... . ............. ............. ............. $1, 711, fl83 $1,385, 376 ·············· ·············· ·····-···--· . ........... $28 $•13 . ............. ·············· ······-····· 
10, 988 •141, 87'1 1, 2fi0, 186 758, 851 1, 260, 243 179, 018 

..... io;i>:is· •141,37•1 1,2'14, 717 71i0,679 1,209,112 "'"'i79;6i8 . ............. [1, '109 7,072 9,881 

............ $250, 713 $1, 042, 079 so, 110, 625 80$810,596 •$1, 100 ............ $1, 63•1, 307 $2, f>·IO, fiOO . ............. 985,856 . ............ 

............. sa, 18<1,000 $5, 0,10, 216 ···sa;iiii; ri25· $089,199 ••••• * •••••• ............ $5, 025, 110 $0, 223, 71ifi $7, 985,0fil . ........... 
············ $11 $7 $8 $6 ........ ~ .... ......... ~ .. $1, 588, 870 $3,176, 5'10 $855, 142 $750,084 $126 

.... s2n;si4' $S, 486, 2•1G $6,M7,209 $5,261,883 ~7,285,617 $97'\ 

· · · is~·isii; 2·iii · 
$11, 300 $30, 573 $10, 788 8186, 742 

$26,31'1 80$058, 509 $5, 291., 956 $7,255,355 8187, 716 
Sl,885 108, 9•15 108, 29<1 850, 884 sos, 438 88, 588 

2 Ore from nbnncloncrl mine. 

first treated by amalgamation and the tailings were 
then treated by chlorination. In 10 mills the chlorina
tion process was preceded by concentration. 

The :following table is a summary of all mines and 
mills with chlorination plants: 

TADUD 55.-MINES AND MILLS, WITH CHLORINATION PLANTS: 1902. 

Mine cmd l\!inc; and Mine nnd Mine and 
mill re· mill re- CuRtom 

' ported ported mills. 
jointly. ~epnrately. 

mill ru- ~ mill re- custom 
ported po1'tcd mills. 
jointly. sepnrntoly. 

----11~·---·~----·----------r"'-----1----11----

Number of operators .. . . .. .. ... . .. . . .. . . .. . 7 
Snl1t1·les: . 

4 

Total • .. .. ... .. . .. .... . ..... . .. ...... .. . 5107, 743 
l\Iinc ........................................... . 
111111 ............................................ . 

Wages: 
Total • • .. .. .. .. .. .. .. .. . .. .. .. . .. .. • .. . . $058, 391 

1\llne ........................................... . 
Mill ............................................ . 

Conlrnct work: 

$185,920 388,605 
$153, \\03 .... ·$88;005 $32, 017 

$1, 725,411 $844, 760 
$1,509,213 · · · · ss44;7oo $216, 198 

Total _. . . .. .. .. .. .. .. . .. .. .. .. .. . . .. . .. . . · 31, 455 
l\Ime................................ 31,465 

l\Ii"cellnneons expenses: 
Total .. . . .. .. .. .. .. .. .. .. . . .. .. .. .. .. . .. $115, 154 

1-llue........ ... . .. . .. . . . . ... .. . . . ... $115, 154 
Mill ............................................ . 

SupplieR nnc1 materials: 
Total .. . . .. ... . . .. . . . . .. .. .. . . . . .. .. .. .. 11440, 185 

. ~1m::::::::::::::::::::::::::::::::: :::::::::::: 
CoKt of purchnsecl ores ................................. . 
Crude ore shipped: 

Tons. . . .. .. . . .. .. .. .. . .. . . .. . . .. . .. . .. . • 100, 856 
Value of bullion contents, total,gross .. $2,515,582 

A vcrngc JlCf ton .. . .. . .. . .. .. . . . . .. • $25 
Value at mine.......................... $1, 599, 614 

............ ............. 
···-········ ............. 

$258, 642 $204, 298 
$227, 211 

""$264;2~8 $81, 481 

$841, 210 $481, 784 
$1i27,178 .... $.i3i."i84 $814, 088 

$6, 984 $5,660, 288 

............. .............. 

.............. ............ 
············ ............. .............. .............. 

Q1111ntlty of materials treated: 
Totnl, tons.............................. 98, 091 

01•0 from m\110 • .. .. .. .. . .. . • . .. .. . . 98, 691 
l'urnlmset1 ores ................................ . 
OnRtom ores .................................. .. 

Bnlllon contents of oresmlnccl·ancl treated: 
Gold-

Ounces • • . . . . . . . .. .. . • .. • .. .. .. .. .. • H, 228 
Vnluo........ .... . .. .. . . . .. •• . .. ... .. $293, 748 

Silvcr-
Ounccs ............................ . 
Vnlne ............................. .. 

•rotal value ............................ . 
Average per ton .................. .. 

Purchased ores: 

05,056 
$<17,588 

3341, 281 
$3 

Valne of bullion contents ......................... . 
A vcrage per ton .............................. .. 

Totnl gross vnlnc of prod not................ SSH, 281 
Chnrges for trentment nnd freight.......... $1, 984 
Value at works............................. 8339, 297 
Amount re(:eivccl from austom work....... 1 $254, 797 
Total value at works ............... ,....... $594, 094. 

Average per mine or mill •• ,. .. . • • .. .. . $818, 387 

899,847 808,027 
B99,S76 · ····aoii;o21 147 

824 . ...... , .... 

57, 756 
$1, 182, 039 

363, 778 
37,51\l,290 

1~16,408 . ............... 
17,507 .. il7; 5i9; 299 $2, 000, 146 

$5 $20 

$9, 131 .............. 
$1l2. .. $7; 5iidii9 $2, 009, 277 

$66, 750 $18, 290 
$1, 9,12, 527 S7, 501,009 

$3,'182 
31, 946, 009 

$278,001 
-·il7;5oi;oo9 

31, 876,252 

1 Iucludes 3254,747, amount earned for treating 68,000 tons of ore .which nre Included in ore sold, as trentment charges could not be segregated. 
30223~0{~35 . 
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Cyaniding plant8.-An exhaustive treatment of the 
cyaniding process will be found in a special chapter 
fo1lowing this report. Table 56 is a summary for cya
niding mills of all descriptions, including those running 
on old dumps and tailings. The first five columns of 
the table relate to cyaniding plants connected with 
mines and the last col nmn to custom mills. The former 
are classified according to methods of treatment, under 
the following he[tds: (1) cyanide only, (2) cyanide with 
crushing, (3) cym1ide with anutlgamation, (4) cyanide 
with chlorination, and (5) miscellaneous. The last col
umn include;; all mills whose expenses were not septt
l'fltely reported, as well as those combined with smelt
ers, for which separate reports were furnished. The 
number o-f custom mills was too small to pennit of the 

same classification without disclmiing the identity of 
some individual plants. 

Table 56 contains an item of $D08,15H, representing 
the value of ore shipped to other works; one portion of 
this amount, viz, $4D5,403, represents the value of ore 
treated at other works ownec1 by the same operator:-:;; 
the quantity of this ore was not separately reported, 
and is therefore included in the total quantity. In 
computing the aver11ge value per ton it was thercforo 
neces~ary to add this value in the total ''aluo of bullion 
contents minecl and treated; the amount thus added 
being [tbout 3 per cent of the trne value) the erro1· in 
the average can not exceed 15 cents per ton, which is 
immaterial, cents being disregttrded in the n.verage::i. 

TAnLm 56.-MINES AND MILLS, WITH CYANIDING PLANTS: IHO'.l. 

Cyanide Cyanide with Cynul<le with Ornnich' with MiReell11· 
only. cl'l1Hhing. iun~Jg:;:nn· ehlorhmtlon. 1ie1mR. Custom mills. 

~- ------
Numher of 01wrntors ............................................................ . 
SttlJtrics: · 

'l'ottil ........................................................................ . 
Mine ..................................................................... . 
Mill. .................................................................... . 

WngeH: 
Tut1tl ....................................................................... .. 

Mine .................................................................... .. 
Mill ..................................................................... .. 

Contract work: 

$51, \107 
$-l·I, ll07 
$7, aoo 

$G8•1, 032 
sma, ms 
$2!11, 79·1 

10 

$60, 708 
$G2,'IOa 

$7,Hllr> 

$505, HD7 
$3U!i,fiH 
$108, 8GB 

Totltl .................................................................................................... . 
Mine ................................................................................................. . 

Mlscelhmcous expenseH: 
Total ........................................................................ . 

Mine .................................................................... .. 
Mill ...................................................................... . 

$80, 2R•l 
$28, 781 
$1, f>OO 

$·!0, 947 
$84, 2lf\ 
$0,782 

$2, 340, 2/ll 
$2.0fl7,llfl(i 

:ir2R2,mm 

S·t1 ~:.mo 
$·1,2ii0 

Sllfi, 119 
$78,\172 
$80, 1-17 

$20, 910 
$26, 810 

$tl,llll0 

$'1R, 101 
$·10, (i\12 
$12,.mu 

SupEllcs 1111d nmtcrlnls: 
1'otal . .. . . .. .. .. . . . • .. .. . .. .. .. .. . . . . .. .. .. . . .. . ... . • .. .. .. . . .. . .. .. . .. .. . . . . . $fJGO, 2U7 $2~3. 71i8 $1, 583, 271 $200, 1G8 

Mine...................................................................... $302,0llll $1JiD,8GlJ $90<!,109 $l•JO,U2I 
lllill....................................................................... $2f>8, 231 $132, 808 ff610, 102 $53, 217 

Cost of purchusctl ores............................................................ • ........ ..... $000 1 ..... ..................... . 
Crude ore Ahippecl to other works, vnlue ntmine..... .. ......................... $7G,'187 .............. $13,88G ............ .. 
Ore treater!, short tons: 

1

·
0

t~~iJii~:ri£~ii ::: ::: : : : : :: ::::::::::: ::: ::::::::: :::: ::: :: ::::: ::: ::: : : : : ...... ~~~'.~~~. ~Pi~: i~~ .... ~'.~~~'.~:!~ ....... ~~~'.~~~-
" 8~1tr~n1~:::.::: :: : : :: : : : :::::::: ::: :::: :::: ::::::: ::::::: :: : :: ::: : : : :: : : : : ...... ·2o::iua· .......... ~~~- ......... -~~~. ::: :: : : : : : :: :: 

Bullion contents al ores mlnecl and treated: 
Gold-

OnnceR............... ..... .. .. ... . .. ... . . ... . ... . . . . . . .... .. . . . ........... .. 73, 206 
Sil v~;~ie · · · · .... · · · · · .. · .... · .... · • .. · .. ·..... .. .. . • .. .. . .. . . .. .. . .. .. .. . .. • • $1, 510, 020 

Ounces.................................................................... 27, 770 
m11~~~~~1:titi8:.:· .. · · .. · .. · · .. · · .... · · · .. ·· .... · .... · .... · · ...... · · .... · ·....... $l4, srn 

Value ................................................................................. .. 
Tut1tl gross \'Etlue . . . . . . .. . • . . ... . . . . .. .. .. . . . .. .. .. .. .. .. .. .. . .. .. .. . .. . .. .. .. $1, 524 13•15 

Avcmge per ton.......................................................... $1 
Charges for trn1ttment and freight................................................ $0, 77f> 
Vnluc at wor]rs . . .. .. • • . .. .. . .. . . . . .. .. . . . .. .. . . . . . . . . .. .• . .. . .. . .. .. .. . . . . . .. . .. . $1, 514, 570 
Amount rece1vi;c1 for custom work ........................................................... .. 
Totnl value at worlcs ...... ,. .. .. .. . .. . . .. . ... .. . ... .. .... .. . .. .. .. .. .. .. . ..... . .. . $1,fiH, 570 

Avcrngc per mine or mill..................................................... ~2Hl, 3G7 

4.1, 4<18 
S918,82fi 

70,832 
$:lli,208 

$1, G70 
$9fi0, 703 

$0 
$12, 08·1 

$9,14,n?U 
$817 

$0,lfi, 'IUO 
$9·1,5fl0 

221, 700 
$<1, 575, 8fJ4 

OfJ, 801 
$31, 42•1 

.. ·····----·- .. -·------------'· .. ·····----.. --- ·-----------··-------·-·· 

iH '.W 

$.tia, 2ao $1:!,377 ............. ....... $i:i::i77 ·············· 
$a,.lo;;,.m:.! $~Ii>. !19-1 

-············· · · · .. '&iir,: au1 ............... 
:lm,B\lf> ................ 
$21,BllfJ ............... 

S·lOfi, 027 ~23, 066 
$•lllr>,027 ....... ~2.i;iii•a ·············· 

$1,B,13, \)()'7 $121, 121 
$1, 348, l~J7 ...... $i2i: i2i 

· ······$2;oi1:i· $702, 27'1 
$817, 783 ......... ~ ....... 

907, 7.J.l ]<lfi, 7:\0 
901, 529 ....... .,io;469 275 

2fi 21,88tl 
9f;,91'J HS, 375 

81lfi,076 
$7, 08G, 087 

49,077 
$1,020,728 

1 270, 021 
$02,1, 759 

804, ll6<1 
$168, ·llS 

$13, 017 
$7, 723,~G:l 

$H 

$5, 097 
$1, 189, 2•JU 

$R 
$·10:.!, 7,18 $11, 230 

$7, B~n, 115 $1, 178, 00·1 
$/iZ $79, 8.'h~ 

$7, 321, 167 s1, 257 .am1 
$135, fi77 $·18, 360 

Cyaniding plants were mostly connected with mines; 
very little cyaniding wol'k was done by custom plants. 
The total quantity treated at the ltttter was only 145, 730 
tons, most of which was old mine and mill dumps, 
whereas the total quantity cya•.nided at plants connected 
with mines was 546,286 tons, not including ore treated 
at mines where cyaniding was combined with other 
processes. · 

The average grade of ore treated by cyaniding at the 
mine Wlts worth $5 per ton; the average grade of ore 
treated at custom mills was higher, somewhat over $8, 

which is quite nn,tuml, n,s the ore hn.d to bear the, addi
tio1rnl expense of transportation. The value of tho ore 
treated at the mine where cyaniding was the only proc
ess) or combined with amalgamation, anwngecl $,.1: per 
ton; where it was combined with ehlorination it was 
found possible to treat ore worth on the :wcrfl,gc about 
$3 per ton. In some cases the ore was sorted, ores of 
n, higher grade or rich in silver being shipped, while 
low-grade ores were treated at the cyaniding plants. 
The following statement shows the bullion contents of 
ore sold in crude state: 

I! j 
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BuWon co11tcnts of o1'c Hold ci·udc: lf!Of?. 

Tons sold................................................................ no,~7l! 
Bullion eontcnls: 

Gold-
Onnct'H.......................................................... 2H, 7fi7 
\'11.lue .......................................................... $5\iO, HlU 

Silver-
OtlllL!CS... • . . . .. . . . . • . . . . . . . . . .. • . . .. . • . . . . . . . . . . . .. . .. . • .. . . • . . . 177, 707 
Vuluc ........................................................... $87,787 

Copr1er-
1'0111uls. . .. .. • . . . .. . . • . . . .. . .. . . . .. . • . . .. . . . . . . . . .. .. .. • • .. . . . . .. 40, 000 
\'nine . . . . .. . .. . . . . . . . .. . . .. . . . . . .. . . . . . . . . .. .. . . . .. . .. . . . . . . . . .. $·1, 000 

~~::::~~,:frs:;·l:~~\~·~~''.:::::::::::::: :: : : : : : ::: : : : : : : ::: : : : : : : ::: : : : ::::: :: : ::~~: ~r.~ 
Rewo1•li:inr1 old d1tmps rtnd taili?1{/8.-Thc develop

ment of fransportation facilities aud tho introduction 
of improved processe:,; of treatment have made it proiit
nble to i·ework low-grade ores which in fornrnr years 
·were 1oft on tlrn dump. The qunntity of :meh ore treated 
is seldom figured as a separate item in mine accounts, 
u.nd wns reported to the Bnt•mtu of the Census in only 
a few cases. Still there wore 27 custom mills operating 
principally on old dnmps and tltilings. A smnnmry of 
t.he same is presented in tho table below. Of those, Hi 
wore cyaniding, 4 amalgamating, and 7 conccntmting 
plants. At the last wmrnd the oro was merely eonccn
tmtcd and then shipped to other works for trcmtment. 
The phmts were not largo, employing on an average 
nl1ont one person on a sahiry and about four wagn
enrncrs. The ore and tailings trcmtod by cyaniding 
averaged n little over $3 per ton. 

'l\un,1~ 57 .-81ww11l1'!J of millH operati1L[/ ]Jrinci]lally on oltl dump~ 
and tail-iit{IR: 1902. 

Nnniber oi mills ........................... . ~7 
Snlnrlccl officl11.ls, clerks, etc.: 

Number .............................. .. s:i 
Salaries ................................ . $41, ar.1 

Wage-enrncrR: 
Average nnmber ..................... .. 
WngeH .•••••.......•.....•.............. 

Ml8cellaneons expenses ...........•....... 
Cost of supplies tm<l mnterinls ............ .. 
Cost oi p\nclutsec1 ore nnt1'!rnigllt ......... . 
Ore trctttl'cl, short tons: 

Totnl ................................. .. 
Ore from the clumps .................. .. 
Purchnsed <>res ....................... .. 

rnri 
$9·1. l:l\I 
$20, 78:! 
$89,0lll I 
$29, 783 

137, 158 
121,Rf~i 

41220 
Custom ores ......................... u. 

Gross vnlnc of lmlllon tiontents of ore 
ll,08,1 

trmited: 1 
Gold ................................... . 
Silver .................................. . 
Other metitls .......................... . 

$:10-1, 170 
$107, 901 

$fi,672 
•rota! .................................. . $;117, 80\I 

Average per ton •..••..••••..•.•.•.• 
Trt'Mment chiu•ges an cl freight. .......... .. 
Ynluc of prodtrnt at mill .................. . 
Amount received for custom work •........ 
Totnl v11lne nt mill ....................... .. 

A vernge per mill ..................... .. 

$!! 
$50,704 

$86l, 015 
$28,:lfi\I 

$:l8\l,4M 
$1'1,-122 

1 Does not Include custom ores. 

10 

21 
$lla,H\17 

tm 
$1i7, 982 
$14, 367 
$7,J,Ofi8 

. ......... ~. 
80,578 
79,,175 

80 
l,On 

$218, 421 
$51, 71m 

$fi,CJ!l7 
$275, 20:1 

$ll 
$ll,la0 

$2011, ma 
$:l,200 

$272, 339 
$17, 021 

11 

12 
$7, 970 

40 
$30, 207 
$0, 410 

$15,003 
$2U1 788 

50,580 
;J2,ll79 

4,1'!0 
10, 061 

$85, 755 
$50 216 

$n1ri 
$1'12,fl1JO 

$3 
$50,<ilH 
$111, 912 
$20, ma 

$117, 005 
$10,0·12 

l'LACER :MINES. 

The following table presents comparative statistics o:f 
the production of placer mines in HJ02 and 1880: 

TAm,g 58.-0olrl 1n·vdncl of placer mi11c.1, liy 81atcs and territo1'irw: 
1902 mul 1880. 

HTA'fE (II\ TmmrrOIIY. 

rno2 1sso 

Fine 
ounces, 

Pine 
OUUC<.!R, 

----·----------···----· ·------··-·-- -1----
Unltccl St1ttcs .................................... .. 

Alttslm ................................................. .. 
C11lifomi11 ............................................. .. 
Colom<lo •..•....•.•••.........•.••...................... 

f~:~1~3'.1~:::: :: : : : : : :: :: : : : : : ::: : : : : :: : : :: : : : : : : : : :: : : : : : : : 
:Monltllut ............................................... . 
NOl't\Cl!t ................................................. . 
NowMcxko ............................................ . 
North Cnrollun ............................ , ........... .. 

W~M\'ri1gtcJii: ::::: ::: : : :: : : :: : : :: : : :: :::::: :::: ::::::: ::: 
All other stnlcs 111Hl ton•Horlus" ....................... .. 

535, !i97 

'276, liM 
1s2, a7() 

3, 172 
3, 280 

17,0ut. 
19, 280 

1142:1 
[ii 722 

lM 
21i,l\9\ 

SIM 
88,J 

580, 70ti. 

288 
4lf>, 105 

'1, 922 
3,234 

42-1553 
fi6,25G 
2,<ll!l 

············ 227 
4·1,811 

fl, 707 
5,ID1 

----·---~"-···--~··--------- ------·--
I JMtnuttos of Mint ollkm·s mHl agents. 
'Ineluc\es Ahtlmm11, Arlzmm, South C11roli111i, South T>11lwt11, 'l'enncssoe, Vir

ginia, Ut11h, 11ml Wnshlngton. 

The decline of placer mining in continental United 
States is apparent from the preceding fable. While 
mttkiug ttn 1i,llowance for the incompleteness. of the 
present Census returns for placer mines, H must be 
remern1H~red that those O"J' the Tenth Census wm·e much 
more defective. About one-half of the total plncer 
proclnet came from Alnslm. 0£ all other states and 
territories, New .Mexico alone has developed some 
placer mining since the Tenth Census. 

jJ{ethods o.f worlcing.-The methods of working in use 
in plneer mines were reported as follows: Hydraulick
ing, 46H mines; sluicing, 349; drifting, 112; dre(lging, 
44; electric elevator, 1. The shares contributed by 
these methods to the production of placer mines are 
shown in the following statement: 

Product of pla.cerB, claBsiji.ed /)y method 1ised: 1902. 

nrnnron OF WORKING. 
Vnlnc;of 

productat Percent. 
mine. 

Toto.I • • . • . • . . • .. .. • .. .. .. . .. • • • • • • • • • .. • • .. .. • . .. .. .. $5, 327, 726 100. 0 

ff~~){~~;k:1'.'. 1:~.::: :: ::::: :: :::::::: ::::::::: ::::::::::: :: :: U1~:&~5 ~~:6 
Olher mclllocls . . .. . . . .. .. .. . . . . • . .. . .. .. .. .. .. . . .. .. . .. .. . 1, 2·12, 337 28. 3 
Not Htnte(l ............. , . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . 1, 138, 181 21. 1! 
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The following table is a summary for placer mines, 
classified by method of working: 

TAilLE 59.-Surnmarvfor placei· mines, bymelhocl of 1vorld.ng: 1902. 

Number of mines ............. .. 

Totnl. 11 Hydrnuli~ Dredging. All othcr8, 

975 ·Hi9 4·1 462 
Without hired iltbor ...... . 396 Hl 25fl 

579 328 ......... 4.i' 207 With hirer! lt1bol' .......... . 
Nnmber of owner8 worldng .. . 950 385 565 

$324, 418 s142, 1s2 ···Moo; 747 · $1·1, ullo Snlrirlcs ....................... . 
Wages ........................ . 
Conti·itct work ................ . 

$1, 818, 758 $885, 101 $:l2!, 272 $fil2, 381> 
$19, 91\3 $10, 907 $2, 998 $6, 0·18 

Work on share of prnduct .... . 
Royalties ..................... . 

$7li, 749 ss:i, 562 $3, noo $B9, r.s1 
$Hii, 7~7 $·15, 840 $09, 858 $30, 529 

Misccllaneonsexpenscs, exclu-
sive of royalties.............. $133, 758 

Cost of su]>plies 1tnd ml1teri1tls. $7QO, 986 
Vaine of prod net !It mine ...... 1$4,189, 5-1§ 

Average per mine.......... $•1, 290 
Mineml ltlmls: 

'l'otal 1tcrcage held......... 186, GGO 
owzwcl, aores ......••.. 

1 

167, 31111 
Lensed, acres . . .. . . • • . . rn, 291 

$59, 7•19 $57' 333 $16, ll71l 
$27'1, 7<1f> $3-tr., 329 $170, 912 

s1, orn, 109 $1, 320, oao 1s1, 2-12, aa1 
$3, 450 $30, 205 $2, 689 

108, 889 
00,Hlli 
9, 693 

59,26'1 
53, :ns 
5,9fil 

1 Docs not include an estimate(! prorlnct of $1,188,181 for a number of small 
nines for which no reports were receivctl directly from opcrutors. 

Ilycl1Y~itlicldnq.-Tlrn 469 mines worked by the hy
draulic method were located mftinly in California, 
where there were 221 mines. Oregon had 137 mines, 
Idaho '72, Colorndo and Montana 10 each, and Georgia I). 
All other states combined reported only 10 mines. A 
summary for hydraulic mines is presented in the fol
lowing table: 

TABLE <JO.-Summai·y Joi· hydraulic mines: 1902. 

Devolop-
1 Ing aml TotnL l'roduct ve. produc-

ing. 

Number of mines ............................ •169 1397 72 
Number of ol~1·ators ........................ 469 397 72 

Without m·ed labor •..•..•...•...••..... 1'!1 185 6 
With hired labor ........................ 328 262 66 

Number of owners working ................. 385 304 21 
Salaries ...................................... $142, 782 $90,5fi5 $52, 177 
Wages ....................................... $885, 101 $B47, 806 $237, 285 
Contract work ............................... $10,907 $2, 770 $8, 187 
Work on slrnrc or prod not ................... $3S, 5ll2 $33,562 ~ ............ 
Rent an cl royttltlcs: 

$27,013 $22, 794 '$4, 219 Wnterrcnts .............................. 
Laud, plants, and tunne18. .............. $17, 017 $17,407 $11i0 
Other rents tmd roi•alt!es ................ $1,210 $1, 210 . ............. 

Miscellaneous cxpenscH, exclusive of rents 
$59, 749 $43, 144 $10,605 au cl i·oyal ti cs .............................. 

Cost ol supplies anrl matmfals .•••....•...... $274, 745 $178, 293 $90,452 
Value of product' at mine ................... $1, 618, 169 $1,521, lill2 $96,607 

A verugc per mine ....................... $3,•150 $3, 833 $1, 342 
Mineral lands: 

108, 889 80, 776 28, 118 '.l'otal acreage held . . . • • . . .. . . . .. ....... 
Average ltC!reage per miuc ••........... 2\\'l '}.\)\) \)\)~ 

Owned, acres ....................... 99, mo 72, 3,18 26,848 
Lensed, acres ........................ 9,093 8,428 l,2!i5 

1 Inclurles 1 mine for Vil'giuln; nu item Hhown. 

About two-thirds of all mines worked by hydmulick
ing-viz, 307 out of 469-:-reported their average yield 
per cubic yard o:E gravel treated. The arithmetical 
mean of 260 answers .for active producers was 34 cents 
per cubic yard, and the mean :for 11:'7 mines under 
development was 33 cents. The average returns are 
.much higher than those reported at the Tenth Census, 
when in many mines the product was not above 10 cents 
per ynrd, and i.n some favorably situnted workings a 
considembly lower rate of production was found profit
ahle. 1 Apparently the debris legislation regulating the 

1Tenth Census, Vol. XIII, Report on Precions Metals, page 200. 

erection of dams for the protection of navigable waters 
and forming lands has added to the expense of hydraulic 
mining, and so permits of the working of a higher class 
of gravel only. This accounts for the decline of 
hydraulic mining, which is evidenced by the following 
comparative statement: 

Swnrnary f01' hydi·aulic mines: 1902 cmd 1870. 

-=~--

11102 1871) 

Nnmher of mines ...................................... - -
S1tlltrlcs ................................................. . 
\''nges .... ...................... · · · · ·. -- · · · · · -· · ·. · · - · · · · 
Vtthrn of produnt at mine .............................. . 
A verngc per mine ...................................... . 

INul rer101·te1l. 

4GU 
$1421 73~ 
$885, lOl 

$1, lllB, 169 
$:1,•150 

li62 
(I) 

SUOO,f\59 
$2, f>08, 531 

$6,930 

Placm' 7rn'.nes combined W'itli stam.p mill.~. -Placer 
deposits are sometimes found in nncient river beds 
eoverec1 with n. lava. cap, in which caf:>e the cemented 
gravel is treated by crushhig and amalgaumtion in 
stamp mills. Eight mines o:E this character were 
reported by the present consus-7 in Califomitt ttnd 1 
m Georgia. A summary for the same follows next 
below: 

TAllLJ~ 61.-8ttnwwi·y for placer mine,q eqtii)Jped with 8lamp mills: 
1902. 

8 Number of operntorH ................................................... . 

sa1w,~~lg~.('.l'.~J~'. _<:l.e.r!'.~'. ~:?: :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Salaries • .. . .. . . . . . . . . . . . . . . . .. .. • • • .. . .. . • . .. .. . . . .. . . . . . . . . . . • . . • .• SO, 105 

Wnge-carnors: 
67 A vemge number ........ ·. · · .. · · .. · · · · · · · · · · · .. • · .. · · · .. · .. · · · · · · · · · s;;s, mm 

conTI~~;~vc)rJC:::: ::::: ::: : :: : : : : : ::: :::: :: :: : : : : :·. ·:.:: :-. : : : : : : :: : : : : : : : : :in:n 
Worlc on share of prQ(luct • . . . • . . . . .. . . . . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . $8, 21!'.! 
MiscollauconH OXJICll8CH ........................................... '..... ,$7' o,n 
cost of Rnpplics 1tml matcrliila ........ · .. · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · $~;?>' M~ 
Valuo of gol<l ut mine ............ ·•·········· .. ······· .. ·•···•·········· ' :,

7
fil

1 Amount received for custom work .............. ··· .. ···· - · · · · · · · · · .. · · · 
3 

" , 
'l'otal value of prQ(luct .................................................. $1. 1, ~.1G 

DretZg1'.n{f.--This now method, which marks the latest 
technical progTess in alluvial mining, deserves especial 
attention. The total product o:E gold dredged for tho 
year 1902 was valned at $1,329,039, of which $84H,421 
was produced in California, $278,61.7 in l\fontmrn, 
$81,823 in Idaho, and $122,178 in Georgia and New 
Mexico. In 11)01 the product of dredg·ing in Californh~ 
was estimatec1 at $4:71,762. ancl in 1900 at $200,000. 2 

Of the 44 mines operated by dredging-, 8 were engag·ed 
mainly in developing, comparatively little gold being 
produced by them. These 8 mines comprised 4 in 
Idaho, 3 in California, and 1 in Georgia. The 36 pro
ductive mines were distributed as follows: Seventeen in 
California, 9 in Idaho, 5 in Monttina, 3 in Georgia, 1.1,nd 
2 in New Mexico. ' 

There were 34 incorporated and 10 unincorporated 
companies. The incorporated companies were dis
tri.buted by states as follows: Eighteen in Californht, 8 in 
Idnho, 5 in Montana, 2 in New Mexico, and 1 in Georg;in. 
Of the 34 incorporated companies, 7 were reported in the 
development stage, and of the remaining 27 only 5 paid 

2 Report of the Director of the Mint on the Production of the 
Precious Metals, 1901, page 91. 
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dividends in 1902, namely, 4 in California ftncl 1 in New 
]\foxico. The total dividends paid hy these 5 companies 
amounted to $246,810, of which $4,760 was pidd on 
$G8,000 of preferiwl stock, twemging 7 per cent, and 
$242,050 on $1,104-,000 of common stock issued, averag
ing 21. 9 per cent. In addition to that, 1 company pnid 
the sum of $7,680 as interest at tho rate of () l1GT cent 
on its outstrmding bonds amounting to $128,000. 

There was no gold dredging mine with 11 product. of 
$250,000 or more. Classified by v11lue of production 
reported, the 4:4 mines 1'Gported mnked t\S follows: 

of $582,598; 8 mnging lJetween $50,000 and $100,000, 
with a total of $483,215; 10 ranging between $10,000 
and $50,000, with a total of $199, 754; 15 ranging be
tween $1,000 and $10,000, with a total product of 
$59,275; 5 ranging between $500 and $1,000, and 2 pro
ducing less than $500, with a total product of $±,197. 
It appears from the preeeding :figures that four-fifths 
of the entire output was eontributecl by 12 companies, 
producing each between $50,000 ancl $250,000. 

Four with a product exceeding $1.00, 000, imd with a tot11l 

.A smnmary for gold mines operated by dredges and 
the capitalization of all incorpor!ited gold dredging 
companies are presented in the two tables following: 

'rABLlD 62,-SUMMAIW :FOR GOLD MINJ.<-:s OPERA'.l'ED ny DREDGES: 1\l02. 
·-.. • ·-· 

,,. INCOHNJR.ATl~fl, 

Number of mines ........................................... . 
Snlnrles .................................................... .. 
Wnges: 

'l'otal. ................................................... . 
J'nginccrs, firemen, Ct(\ ................................. . 
Miners .................................................. . 
Dnys under 16 .......................................... .. 
All other wuge-carners ................................. . 

Con lrnct WOl'lt .............................................. . 
Work on share ui product ................................... . 
neut nml roy11lties: 

J'lcctrlc power .......................................... . 
I,an<l, w11ter, nnd other ................................. . 

:II!Rcellnneous expenses, oxclusivo of roy11ltfos ............. . 
Co~t of supplies nncl mnterlals .............................. . 
Yn.ltm of product at mine ................................... . 

,\ vorngo per mine .......... , ........................... . 

'l'()ltil 

$100, 

$321, 
$138, 

·-
44 

7'17' 

172 
356 
101 
271 

$20 
~ 

$l[>(i, 
$2, 
$!1, 

$40, 
$19, 
$1'>7, 

834fl, 
$1, 3~U, 

$:JO, 

Mi 
OOH 
l100 

fllO 
8·1B 
333 
32\l 
O:JU 
205 

l'ro1llwt!vo. 

~---·-·-~--

36 
$00, 674 

$2!:17,l~m 
$12[),flfll 

$1r1$~~~ 
$1<10, 2•10 

· ··· ···il:i:aoo· 
$-17,018 
$19,B<\8 
$4.11, \l80 

$31'1, •llO 
$1,305, 202 

$30, 250 

llovl\lnplng UnlJW()t'pO· 
l\llCl [>J'O· 
d11eh1g. rntc11. 

--- ----· 
8 10 

$16, 173 $7,512 

$33, 263 $2l, 8f)i\ 
$12, 705 $!!, <195 
$10, 270 $G$~~j $8·1 
$10,2°'1 $6, 177 
$'l,998 $2, 908 ............ $3, 600 

$1,597 
· ""ili~2oii· ..... s7«ias· 699 

sso: om $4, 537 
$28, 887 $25, 432 
$2, 080 $'2, 5•18 

Dtvh\em'l '.l'Otitl. p11yi11g. 

8•1 5 
$09, 285 $20, 607 

$290,arn 1182, Olio 
$129,801 $89,393 
$19, 107 $9,0S•l 

$8•1 ····ias:ri2a· $160,207 ................ .............. .............. . ............... 
~1<19, 510 1119, 077 
$18, 639 $1\!lO 
$06, 684 119, 017 

$8•10, 792 $10•1, 685 
$1, 803, 607 $495, 718 

$38, Soll $99, 184 

Non<llvldencl paying. 

--------
l'rodnc· 

tivc, 

22 
$02, 4f>5 

$1Sll,fil'>l 
1178,813 
$1, 80il 

... iioo:.ia5· 

............. 

............... 
$28,886 
\118,0llg 
$39,0H 

$2U0, 28l\ 
87H4,152 
l!B5,0•J8 

Dcvolopin 
nnd pro-
rluclng. 

$16, 17 

$3\l,71 

7 
3 

$11, 65 
a 
5 
0 
1 
I 

$8,77 
$8 

$10, 20• ............. 
··········· 

$1,f)9 

· ... ··$7."io 
$29, 91 
$23, 78 
$3,89 

3 
9 
7 
1 

------------------·~-·-----·---------.,-·------·-· -·· .. -------·--·-----···-- ----- ······----~-· ··----

TAllLE 63.-CAPITALIZATION OF INCORPOHATED GOLD DRlmGIN(;t co:MPANIES, BY S'.l'ATES AND TERRITORIES: Ul02. 

CAl'ITAJ,JZA.TION •. 

Common stock. 

BT.I.TE OR TERRITORY. 
Number 

of 
mines. 

l'ot1tl p1u• 
v1ihrn of 

Hloelrn anrl 
bon1ls !Hsuecl. Authorized. Issued. 

United States ................................................. . 3'1 $111 50/i, A•lfi 
--~ ... :;."'.'~.::"_'.'.:""·.-~:-='.'.'.-;;:;::;;;;; 

Dlvidencl paying .................................................... . 
Nondivldend po.ylng ............................................... . 

Ii 1, 172, 000 
2U 10, 3~3, 8,15 

C1tlifornia •...........•...•........••........•.......•••••.•........•. 

i~f~l;gi~.:: :: ::: : :::::::::::::: :: : ::::::::::::: :::::: :: : : ::::: :: : : ::::: 
1\Iout1tnn. ....•...........••........................................•.. 
New Mexico ........................................................ . 

18 6, 275, HBl 
1 rino, ooo 
l.\ 2, 2fl7~ 800 
r. 2 252, 2111 
2 '220, OOG 

Nmnllor of 
Hhttl'UH. 

01 '17!1, 7H6 

211, 7'10 
6, 202, 01() 

l'atl' valnc. 

$11, Oli2, ~OG 
·---· 

1, 104,000 
10, 8•18, ~OG _____ ... 

il1 RSG, 908 6, 7°'1, 800 
fi,000 riou,ooo 

1, rms,auo 2, 708, 000 
1, 020, 200 1, H20, 000 

2,200 22U, 000 

Number of 
Hhlll'US, 

ri,·Hln,002 
-----

211,7'1(\ 
5, 193,322 

3,5'12,8·19 
1\,000 

9H3,299 
871, 71'1 

2,200 

l'nr v11Ino. 

$10, 710, 5<15 
·-· 

1, lo.I,{)\)\) 
9,60tl,M5 

Dividends 
p~ld. 

$2-12, 050 

2'12,050 
................. 

""-~-~-.----

6, 207, 831 197, 250 
[\()0,000 ............... 

2,209, 900 .............. 
1,672,811 

220, 000 ······ ··.i.i;soo 
===============·""=""-'==·•"-' .. -=======~===="==-"·=='"'"'"==== 

ST.I.TE Ol\ TERRITORY, 

CAPI'rAUZA1'ION. 

l'relcrrml stuck. Bonds. 

----·~-·----------.---· ---·------------
Anthorlzo<l. Issued. 

1---,.----1·- --..,.---1 J)ivl· 
clenclH 
paJcl. 

Authorized. 

Num- Pnr 
bci" vnluc, 

Issued. 

Nnm· 
ber, 

P1ir 
vnJuc. 

Interest pale!. 

Rate 
Amount. per 

cent, 

----------------------~·---->----·------ ----- -··----- --·---.. -· -----
United Sto.tes ................................................... 208, lliO $1, 150, 000 19, 582 $!l33, 400 $·1, 7GO 2.1,1 nM, 200 210 $ia1, 900 s1, oso 6. o 

=~=1i===:i·=~==~=== ====== 
Divicl~ncl p1ttng . .. . • • . . . . • • . . • . . . . .. . . . • . . . . . . . . • .. . . . . . .. . . . . . . . • . . rno 
Nonc11vide11 paring ................................................. 20H, UUG 

f~~:~I~~~.: ::: : :::: :::: ::::::: ::::: :::::::: :: : : : ::: ::: : : :::: ::: : : :: : : : ... -~~~ ..... :~~'. ~~- .... -~~ ... ~ .. ~~~- . .'~'.'.~~. 
I aho ................................................................. 200, ooo 200, ooo 14, 000 14, 000 ...... .. 
:Montano. . • . . . . . . . . . . . • . . • • • . . . . . . . • • . . .. . . . . . .. .. • • . . . . . . . • . . .. . .. . . . 8, 000 800, 000 5, 514 561, 400 ••..•..• 
New:HexilJo ...................................................................................................... . 
______________________ !_... _ __!. ___ _l. __ _,!_ __ .L_ _ ___:!!...... _ __,_ ___ .. _____ .. ""--·-----..... - .. -



550 MINES AND QUARRIES. 

The following power was used to operate the dredges: 
One hundred and nineteen electric motors with 4,295 
horsepower owned, in addition to which 3,762 horse
power was rented from other electrical plants, making 
in all 8,057 horsepower; 68 steam engines with 2,385 
horsepower, and 7 water wheels with 1,740 horsepower. 
Most of the electric power, viz, 99 motors with 3,375 
horsepower, and 3,412 horsepower rented, was used in 
Citlifornia. 1'he power used to run dredges constituted 
three-fourths of the total power used in the placer 
mines. 

The following statement shows the area of laud owned 
and leased by gold dredging concerns; acreage was not 
reported for 11 mines: 

Oold dredging mineral lands owned and leased, by states ctncl tari
tories: 1902. 

ACREA.01~1 MINERAJ4 LANDS, 

~~~f 1------------c---
mincs. I 'l'otitl Own •d Hold on Averngc 

---u-·1-iit_c_d_St-a-tc-s.-.. -.-.. -.. -.-.. 
1--ss [ 18,f~7 H,:5~ 

10

~~:;,o per ml::~ 
=1==== 

Californitt . . . . . . .. .. .. . . .. . . .. 18 I 6, 59li 0, 896 200 366 
Id1iho .. . .. .. . • . . .. . . .. . .. . .. . 9 I 4, 603 4, tiOll .. • • • .. • .. 511 
Montana . • . . . • . . .. . . .. .. .. . .. •l 41 OBO H, 600 •lflO 1, 012 
New J\Iexko............... ... 2 i 3,258 I 258 3,000 1,629 

The following shitement shows the distribution of 
mineral lands among the 33 companies reporting on the 
subject of land tenure: 

Minmil lanrls, classified by area held: 1902. 

Total ....................................... .. 

20 neres or less~ ..................................... . 
21 to UH ........................................... .. 
lOOto 999 ............. , ........................... .. 
1,000 1mc1 over ..................................... . 

Num
bllr of 
mines. 

ACREAGE, 

, 1 Per cent 
'.l ota · of total. 

33 18, 507 100.0 

20 
246 

8,591 
9, 650 

0.1 
1. s 

46, 4 
52,2 

It must be understood that the land ownership sho''i.'H 
in the preceding statements represents as yet only th1• 
possibilities of gold dredging. The area actually trentPil 
during the year rno2, in so for as reporte~l, aggregatrtl 
only 214 acres, from which gold to tho amount of 
$1,243,364 was produced. Fifteen companies, with a 
total product of $185,675, failed to report the total 
acreage treuted. The average yield per acre, for mit11•,.; 
reporting, was $5,870. Twenty-six mines, with an aµ:
gregate ontpnt of $fJ78,508, reported their n.verage yielil 
per cubic yard of gravel treated. The arithmetit·nl 
mean of their ttVcrnge returns was $0.26 per cubic ynrtl. 
In computing the mean yield the cubic Yolnme of ground 
treated was not considered, as it could seldom be iwt·u
rately ascertiiined; yet the average yield reported, heiug
the result, of numerous tests made, is thought to dcsern• 
attention. 

'.rENDENOY '.l'OWAHD CONOI~N'.l'RA'l'ION. 

Gold and silver mining is no exception to the genornl 
trend of modern industry toward production on n, htr~p· 
scale. This is illustrated by the following 1ive tablP;-o:, 
which present a classifimition of a11 mines mid mill~ 
by value of production. Table Ei4 comprises all mint's 
and all mills combined with mines, showing sepamtt•l~· 
placers, deep mines without mills, and deep mines with 
mills. Table 65 deals with cnstom mills only. Tabin till 
presents a similar classific11tion of all mines a,nd milh; h~
states and territories. Table 67 presents the same cln:-::-<i. 
fication for gold n,nd silver n.nd for argentifcrorn; lPad 
mines, and Table 68 presents the same classification for 
incorporn,ted mine"', dividend paying and 11ondivid1•ml 
paying mines being shown separately. Only producti \"1• 

mines arc dealt with in the last table; mines desig·nntv~l 
its "developing and producing "-that is, those n.t wh ic· h 
expenditures were in excess of receipts-arc eliminntt>d 
from the comparison. In order to avoid disclosing t lw 
identity of individual concems it lrns been necessitry i11 
Tables 65, 66, and 68 to combine certain groups showu 
sepn.rately in Tables ()'J, and 67. 

TABLE 64.-CLASSIFICATION OF MINES BY v ALUE OF PRODUCT: rno2. 

-
'!'O'l'AI~,1 PLACERS, DEEP MINES WITHOUT MILLS, I DEEP MINES WITH Mil,! 

---·---
.B, 

Number Number Number I 
Value of Value of Value of I Number Value of of op· prouuct. Pe1·cent. of op· product. Per cent, of op· product. Percent. of op· product. Pe1 

era tors. era tors. eratorR. I erators. 
't••·11I. 

United States ....... 2, 937 $80,1'l·l,M5 100.0 975 $5, 827, 726 100.0 1,275 $25, 537, 401 100.0 687 $49, 279, 418 
··- ·- "--·-" = ..,•~ - ---

Less than $500 ............ 765 161, 581 0.2 35S 77, 974 1.5 832 G4, 690 0.2 80 18, 867 
$DOO to $999 ............... 415 295,816 0 .. 1 181 126, 686 2,4 171 123, 10,l 0.5 03 •16, 076 
$1,000 to $9,999 ............ 1, 134 S, 976, 980 5.0 359 1, 118, 667 21.0 505 l, 827, 90'1 7.2 270 1, 080, 409 
$10,000 to ~19, 999 .......... 372 8,697,817 10.8 66 1, S2•1,001 24.8 181 4, 202, 063 16.5 125 S, 171, 753 
$50,000 to l!-99,999 .......... 102 7, 163, 4GO 8.9 10 MS, 695 12.1 SS 2, 325, 969 9.1 59 4, 19:l, 790 
$100,000 to $2,19,999 ........ 73 10, 682, 727 13.3 6 898, 572 16.9 30 4, 363, 214 17.1 87 5, •120, 941 
$250,000 to $·191l,991i ........ 45 15,517, 681 lll.4 ···-······ .. -.. ~ -.. -.... ····-····· 16 5, 717, 8·17 22.4 29 9, 799, 834 
$500,000 to $999,999 ........ 20 13, 7'19, 151 17.2 .......... ······-······· .......... 4 2, 701, 470 10. 6 16 11, 'H7, 675 
$1,000,000 and over ....... 11 18,265,547 22.8 ···-···-·· .. '\'i38;i8i' s 3, 715,480 14.5 8 H, 550, 067 
Not clnss!Jled ............. 1, 688, 885 2.0 ·········· 21. s ............ 495,654 1. u . ......... ................ ... 

-----· ·-··---·-· ---···-
1 Exclusive of custom mills. 

I 
Ill 
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TAnLr" '35.-CUSTOM MILLS, CLASSIFIED BY VALUE OF PRODUCT: 1902. 

Number Value of Per cent 
ofmill8. product. of total. 

Tul11! ............................................................................................................................ . fl5 $8, 700, O:i9 100. 0 
·------ ~_:::;: ---

10 21mm ('l 6 a,21m (I 
21i 87, 113 1.0 
7 187, U82 2.2 
4 433, 771 i;.o 
,1 7, 985, 27·1 91. 8 

Less than $li00 • .. .. • .. . • .. .. .. • .. .. • • .. .. .. • .. .. • • .. .. • .. .. .. • • .. .. . .. • • • • .. . • .. .. .. . • • .. .. .. .. .. • .. .. .. .. • • .. • .. • .. ................. .. 
$i>Oll to $909 ••••••••••..•• · · •••• • • · • · • · • · · • · · • · · • · • · • • • • · • · · · · • • • · · • · • • · • • · · · · · · · · · · · • · · • · · • • · · · • · • • · • • · • • · • · · • · · · · • • · · • · · · • · • · · • · · · · • · · • 
$1,(lOO to $11,099 ...................................................................................................................... , •.. 
$1U,OOO to $-Ill, 999 .••••...•.•.•••••.••.•.••••..••...•.......••.•.•••.••..•••....•...•..•.........•.•••.••.•••.••......•..•.•......•. '. .... . 
$<.ill,000 to $2·19,090 ...................................................................................................................... . 
S'l50,000 arnl over' ..•.•......•••.....•••.....••..••........................•.........•...................•...•........................ :. 

·----···-------·------' ·-----'--------- ----
1 Less than one-ton th of 1 per cent, 'Includes 3 csl11bl!shments cuch with product over $1,000,000. 

TAHLlc 66.-CLASSIFIOATION OF MINES AND MILLR ACCORDING TO VALUE OF PIWDUCT, AND THE PERCENTAGE 
THAT EACH GIWUP IS OF THE TO'rAL, BY STATES AND TERRITORIES: 1902. 

TOTAL. r.gss THAN $1,000. $1,000 TO $9,999. $10,000 TO $'19, 999. 

STATJ!l Olt Tl!lRRITORY, ----,-----·11---------··-----
Numuer. V11lue, Number. Value. Number. V11lno. Number. Value. 

-------------- --------··-·----------··-·-·-- --- ---··~·-- ---- ----···~ ------·-- ------ 1------
United Stutes ..........................••........................ 2, 902 $821 11821 Ofl2 1, mo $cJtl3, 266 1, 158 $•!, OG2, 010 882 $8, 929, 366 

---- ------·--·- ----- ·-"----~ --- ::::.=;;:::;::::::::;:=;:·..:=.;::. ---- ~--===:--::::-

Arizona ..•••..••••••••• ,, •. , ••••••••••..••••••••••••••••.•.••••••...... 
Californl11 ............................................................ . 
Colorado ............................................................ . 
Id1iho ................................................................. . 
Moutllnn •........................................................•.... 
Nevndn ••......••............••.•.............•.•...•...........••..•.. 
South Dakota ......................................................... . 
Utnh .•••••...•.••..•...•....••.•....•.••.....•.......•...•...••..•..... 
All other stntes ancl territories t ..................................... .. 

H 
1,020 

772 
258 
176 
lo.t 
. ,10 
83 

465 

2, 71H, 677 '23 
Ui,·11i9, 1100 ·139 
2U1 tl5\l1'15U 279 
8, 177, 207 122 
'1,088,fiHO 40 
3, 400, 3·18 29 
O,•lll4, 2fJ8 8 
8,flOO, 00·.I 23 
8, 3-17, 997 227 

0, 233 29 132, U0-1 13 291), 847 
10·1,21ill 400 1, 291i, 270 119 2, 631, 888 
102, 860 286 1,050, 9·14 116 2, U7G, 979 

fJ.J,G78 97 810, 525 20 453,20'1 
rn, 688 70 288, 988 39 Dlifi, 025 
l3, 800 'JO lfi3, 10-1 24 580, ii28 
8, 383 rn ll3, GOO 4 145,451 

10, 817 27 129, 703 H 879, 048 
87, 528 1D4 635, 822 33 799, 306 

$50,000 TO $90,999. $100,000 AND OVJ!JR, NOT CJ,AS· PER CENT OP •ro•r AI,. Bil'llm, 

BTATJ!l OR TERR!l'O!tY. 

Num
ber. V11lue. Nmn

bor. V11luo. Vttlue. [i~';;11~ $1!~,oo $l~(~oo $5i(~oo $l~R·c~oo c~~;1 _ 
$1,000. $0,990, $49,000. $90,909, over. fled. 

United Stntcs... .... .. .. .. ..... . . ..... .. .. .. . .... ...... ..... .. .. 103 $7, 221, 7,10 153 $60, 171, 829 $1, 688, 831i 0.6 ,!, 9 10.8 8.8 72. 9 2. 0 

Arizona •••••••..•••••••••...••.......•.....•....•.....•.•.•........... 
Cnllfornln ............................................................ . 
Colornclo ............................................................. . 
l<lllho ................................................................ . 
Mont1t11fi ............................................................. . 
NenHlR ..................... : ........................................ . 
South D1tlmta ....................................................... .. 
Ut1th ................................................................. . 
All other states ancl territories t ..................................... .. 

3 193,025 0 2, 121, 201 11, 277 0.'l 4.8 10, 7 7.0 70. 7 0.'1 
30 2, 087,f>(\2 32 8, lr>9, ,105 1, 130, 158 1.1 8"1 17. 0 13.5 52. 7 7,3 
27 l, 99'1, 048 6·1 23, 82·1, 708 U, 253 0.'l s. 0 9. 0 6. 7 80.3 (•J 
7 531, 531 12 ti, 772, 023 55, 221 0.7 3.8 5. li 0.5 82.8 .7 

12 7,14, 008 9 2, 072, 267 
'"i,jf,;,j,jti' 

o.s 6. 2 20. 6 15.9 07. 0 
(i 4•19, 903 fi 2,0Uti,5tH 0.'l 4. 5 17.0 13.2 00. 0 4.3 
5 360,135 8 Ii, 880, 083 o. 1 1.0 2,2 5,0 91.1 
(] 4°'1,591 13 7, fi76, osr. "'282;,i86' 0.1 l.5 4.5 ,1.8 89.l ""'8:4 7 ,150, 082 •1 1, 092, 773 2.0 10.0 23.9 13,r, 32.0 

---·----·-----
1 Includes Al11b1tn111, Arkansus, Goorgl11, Maryluncl, Now Mexico, North C11rolln1t, Oregon, South C1trolhm, Tonnessee, Toxus, Virginia, Washington, und Wyoming. 
• J,ess tllun one-tenth of 1 per cent. 

TAllLll 67.-CLASSIFICATION OF DEEP MINES J3Y METALS MINED AND BY VALUE OF PRODUCT: 1902. 

TotnJl ........................................ : ........ . 

Less than S500 ............................................... . 

ri~ot0t~9l~. 999::::::::: :: :: : : : ::: : :: : : : : : : : : :: : : : ::::: :: :: ::: : 
$10, 000 to $49, 999 ........................................... .. 
$50, 000 to $99, 999 ............................................ . 
$100, 000 to $249, 999 ......................................... .. 
$250, 000 to $499, 999 .......................................... . 
$.500, 000 to $999, 999 ............ ; ............................. . 
Sl,000,00011nd over .......................................... . 

TOTA!., 

--------------,.---· 
Number 
of eom
p11nics. 

1, 935 

,109 
283 
7i;9 
301 
90 
07 
,15 
20 
11 

Vaine of 
procluct. 

$78, !lfil, 5.J<l 

82, tl87 
168, 408 

2, 773, 347 
7, 205,.151 
6, 855, 057 
9, 78-1, 155 

15, f>17, 681 
13, 7,19, 151 
18,265,5'17 

Per 
cent. 

100, 0 

0.1 
0.2 
3.8 
9.8 
8.6 

13. 2 
21.0 
18.6 
2•1.7 

- .. 

GOLP ANP S!l,Ylm. 

---------· 
Number Vuluoof ol com- product. p1111!cs. 

1, ·188 $50, 587, 100 
.. 

322 03, 7'10 
178 180, 202 
ti02 2, 181, 009 
220 5, 277, 243 

tJ1J 4, 583, 228 
50 7,29G,•192 
29 9, 878, 109 
15 9, 951, 218 
6 11, 225, 359 

l Exclusive of custom mills a.nd mills opera.tea upon old dumps and tailings. 

.. --· 
Per 

cent. 

100. 0 

0.1 
0.8 
4.3 

10.4 
9.1 

H"l 
19.5 
19.7 
22.2 

.A.RGENTIFEROUS !JEAD, 

·------------··· -----
Number 
ol com-
po.nies. ___ .. 

•1'!7 
.. 

87 
55 

157 
81. 
24 
17 
l6 
5 
5 

Value of Per 
product. cent. 

---
$23, 374, 438 100. 

18, 941 o. 
88, 200 o. 

591,838 2. 
1, 988, 208 ' H. 
1, 771, 820 7. 
2,487, 063 10. 
5, 039,572 24. 
8, 797, 933 16. 
7,0·10, 188 so. 

~···--··-·-·-

0 

1 
2 
fl 
5 
6 
G 
1 
3 
1 



DIAGRAM 1.-PRODUCTION OF GOLD FROM 1889 

TO 1902 IN THE STATES AND TERRITORIES 
REPORTING MORE THAN 501000 OUNCES IN 
1902. 
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TABLE 68.-Dividend paying and nondi11idend paying pi·oductive 
mines, deep and placer, class1jfod by valiie of pi•oduct: 1.902. 

I>IYIDJ~ND PAYING, NONDIYlllEND PAYING, 

1--------------------- -------

Num
ber of 
COlll· 

p1tnics. 
Product. Per 

cent. 

Num
ber of 
e01n

pm1ics. 
Prmluet. Per 

eent. 

All mines....... 121 l$B·l,2-18,315 100.0 GH $:,ll,3·1B,62G 100.0 
==.:=: :~::..::==::::: :::;::::;:;.==: = _..;!,c.::..,.:;::_~-::==-= :::.::.:..,--::::::;::.-:= 

Less than $1,000.. .. .. . .. .. .. .. .. .. .. .. .. .. . . . .. .. . 103 4/i, 233 O. 1 
$1,000 to $9,999 • .. . . .. . l3 73, 071 0. 2 280 965, fi·H I!. 1 
s10.ooo to ~H9,999...... 25 osn, 332 2. o lfl2 4, mu, 706 12. 8 
SfiO,OOOto$UD,9!l9 ...... 21 1,452,785 4.3 r18 •l,OH7,870 ia.o 
$100,000to$249,999 .... 1G 2,718,•J:\7 7.9 •19 7,.107,403 23.9 
$'2[J(l,000 to $4g9,90u .. .. 25 8, 839, 71'! 2/i. R H •I, MH, 71!6 lii. fi 
~uoo,ooo 1tncl over...... 21 20,'177, 970 59. 8 8 o, 809, 18'1 Bl. 6 

D~~m~~~:~. ~~-<'.. 102 33,%1,898 100.0 nar, 'llJ, 981), 701 100.0 
----- -··~·---·----- ---

Less thtm $1,000 •.••••• ········ ············ ........ 86 35, 370 0.1 
$1,000 to $9,999 ........ G 31, 087 u. J 198 818, 893 2. 7 
SI0,000 to $•19, 900 ...... 21 010,072 1.8 180 :!, •IH2, B89 11.6 
850,000 to $09,999 ...... 17 l, 212, 27ii 3.0 52 S, Gu.J,085 12. 2 
$100,000 to $249,999' .... 12 2,080, 77'1 0.8 47 7' 2:!6, •19·1 2•1. 2 
$25ll,OOO to $<109, 099 .... 25 8,83\l, 71'1 26. 6 1'1 4, 8•18, 780 rn.2 
11500,000 and over ...... 21 20, •177' 976 61. 6 8 o, 890, 13•1 33. 0 

l'hieer mines .... 10 906, 417 100.0 70 1, 857, 920 100.0 

Les.q thn.n $1,000 ....... ........... ............... ........ 17 9,8G3 o. 7 
$1,000 to $9,90\l ........ 7 41, 084 4.2 B2 140, 051 10.8 
310,000 to $<19,990 ...... 4 70, 200 7. 7 22 587, 317 ao. o 
$50,000 to S249,990 ..... 8 878, 173 88.1 8 004, 00•1 •18. {I 

----------'--------·----··------ -----·--·----·-··--·-

PRODUOTION OF GOLD ;\ND SILVER IN THE UNI'rinD 

ST.ATES FROM 1889 TO 1902. 

The statistics of the production of the mines are col
lected annually by Mint officers and agents from mine 
operators. The statistics of tho production of refineries 
are collected by the Bureau of the Mint. The former, 

as a rule, show an excess over the latter, varying from 
1 per cent to 11.4 per cent for gold and from one-tenth 
or 1 per cent to 11.3 per Cf~nt for silver. fo 1890, how
ever, tho estimate of the Director of the Mint exceeded 
the tot11l gold product reported by Mint agents hy 2.9 
per cent. The estimated production or silver refineries 
exceeded the product or tho mines in 1891 by :five-tenths 
or 1 per cont, in' 1893 by 13.2 per cent, and in 1896 by 
8.5 por cont. Tho esti1111ttecl production or refined silver 
is equal to the totttl silver production or domestic refin
eries less the silver contents of foreign ores reduced in 
the United States. Tho fluctuntions in imports of silver 
must inevitably affect the estimate of tho refined prod
uct, thus oreating 11 disproportion between the latter 
and the production of the mhies in the United States 
for the same year. 1 

'l'he excess appearing· from year to year in the pro
duction reported by mine opemtors, as compared with· 
the product of refineries, is easily accounted for hy the 
fact that the :former is largely an estimate or the assay 
contents or itll ore mined, regardless of the quantity of 
ore which will eventually be left on the dump after 
sorting, as being of too low a gmde to pay for freight 

· 11nd reclnction; nor are the losses in smelting nlways 
considered by the mine operator in estimating the assay 

-contents of his ore. 
The following fable shows the gold and silver product 

of mines and refineries from 1889 to 1902, compiled from 
the annual reports of the Director of the Mint on the 
production o'f the precious metals: 

TAnLE 69.-PRODUOT 01? MINES AND RIWINERIES: 1889 1'0 1902. 

----- --·--- ·-···-~· ~---~--- --

oor,n. 

Product of Product of Excess of mlnecl prod· 
mines. reflncrlcA. uctovorrcflncd prod· 

ucl. YlilaR. 

··--

l'or cent 
Fino mmces. Fine ounces. Fino onnoes. of mined 

product. 

' -- --·--· 
8, 013, 681 s, 870, 000 ·l8, 681 1.1 
S, 853, 222 8, 805, 500 •17, 722 1. 2 
S,807, 04'1 B,820, 897 37, 7'17 1. 0 
3,513,2'1<! 3, 487, 210 70, 034 2.2 
s, 184, 73•1 3, 118, 898 60, 836 2.1 
2, 016, 245 2, 77•1, 085 M~·~ii •1.8 
2, 771i, 141 2,fi08, 132 7.5 
2, 514,ll52 2, 25•1, 760 2so: 502 11 .. 1 
2, 110, 599 1, 010,813 199, 786 9.5 
1, 788,482 1, 739, 323 49, 159 2. 7 
1, 005, 626 ' 1, 597, 008 118,528 4,1 
1, 001, 825 1, 00·1, 8•10 66,485 8.4 

• 1, li44, 033 1, 588, 877 l<J<l,8H 12. 0 
1, 089, lGG 1, 59•1, 775 9'1,391 5. G 

190'.l ••••••••••••••••..•..•••.••.....•..•.••.••.••••...•..•••• 
1901 ....................................................... .. 
1900 ....................................................... .. 
1899 •••••.•..•...•....•................••.•....•.......••••.. 
1898 ........................................................ . 
18U7 ....................................................... .. 
1896 ........................................................ . 
1895 ............................ _ ........................... . 
189-1 ....................................................... .. 
1893 ....................................................... .. 
1892 .•..•....•••.•.................•................•........ 
1891 ....................................................... .. 

l~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
- -· 

Procluct of 
mines. 

Fine ouuccs. 

1\7, 836, 558 
57, 878, 480 
60, 211, 880 
DO, 721, 178 
55, 486, 888 
50, llCi, 1U5 
M,219,009 
li7, 288, 082 
51, 028, 017 
53,'(Jl71 •HO 
58, 050, 975 
58, 007, 932 

SlJ(l,3!W,6'10 
00,452, 025 

~ ... ·~. -- . 

All.VEJt 

l'rocluetof I 
i·cflnorles. 

Flneomwe8, 

55, liOO, 000 
/if>, 21'1, 000 
.17, &17, 000 
5'1, 76•l, 500 
IH, •JBS, 000 
58, 860, 000 
f>8, 884' 800 
li5, 727, 000 
49, 500, 000 
60, 000, 000 
li8, 004, 289 
58, 330, 000 
li4, 510, 800 
li0,094,f>71 

---

Excess of mined prod
uct over rofined prod· 
net. 

Per cent 
Fino ounces. of mined 

2,3SG, 5f>8 
2, ml9, ·l8li 
2, 56•1,386 
1, 950, 673 
1, 0'18,833 
2,251i, 165 

14,015,llU 
1,511, {)32 
1, [123, 017 

l 0, 082, 551 
•16, 086 

12li2, 008 
1, 804, 340 
6,Bli7,4M 

proc1uct. 

•l,O 
4.6 
4.8 
3.ol. 
1.D 
4.0 

18.5 
2.6 
3.0 

113,2 
0.1 

1(),5 
3.2 

11.3 

l Excess of rcllnctl over rninccl procluct. 
2 Exclusive of 1,ll:Jfi ounces reportccl for "other smtcs" In tho Report of tho Director of the :Mint, which WltR evidently It duplic11tion. 
8 Exclusive of 2,000 ounces roportocl for "other states" in the Report of tlHi Director of tho Mint, which was ovidontly 1t dupllc11tion. 

REVIEW OF THE INDUSTRY BY ST.ATES. 

The development of the production of gold and silver 
in the several states and territories from 1889 to 1902 
is illustrated by Diagrams I, II, III, and IV. Diagrn.m 
I, based upon the estimates of the Director of the Mint, 
shows the growth or the gold production in the princi
pal states and territories and the rank of each as a. gold 

producer; the wide variance between the Mint estimates 
of the gold output by states and territories uncl the 
corresponding Census returns precludes the use of the 
ln.tter for comparative purposes. The :fluctuations of 
the silver production in the principal states during the 
same period are represented by Diagram II, prepared 
from the same source, except for the year 1902, for 

1 
which Table 40 of the present report was used. Dia-



DIAGRAM 11.-PRODUCTION OF SILVER FROM 1889 TO 1902 IN THE STATES REPORTING 
MORE THAN 2,500,000 OUNCES IN 1902. 
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grams Ill and IV, prepared from the same source as 
Diagram II, show the share contributed by each state 
and territory to the total production of gold aml silver 
:from ycrtr to year. 

Colorado held in 1902 the first rnnk: among the states 
and territories as n, producer of both gold imd silver. 
The Colorado ores contributed more than one-third of 
the gold and more than one-fourth of the silver con
tents of all ores mined in the United States. The 
second place among the gold producing states was held 
hy California, which contrihutod over one-fifth of the 
gold product of the United States. Next after Califor
nia came Afaska, with one-ninth of the total g·old prod
uct and with more than one-half of the placer gold 
produced in the United Stittos. South Dtikota, Mon
tana, Utah, Arizona, Oregon, Nevada, and. Idaho fol
lowed in successive order. All other states and terri
tories C[teh produced less than $1,000,000 in gold. 

The second rank as a silver producing· state Wtts held 
by Montana, which furnished nearly one-fourth of the 
silver contents of all ores. Nmtrly three-fourths of 
the silver was derived as a by-product of the smelting 
of copper ores, viz, H,675,613 fine ounces out of it tot!tl 
of 13,441,H50 ounces. Utah followed clo1;cly, with ovcr 
one-tifth of the total output of silver. Idaho and 
Nevncln. came next. All other stat:es itncl territories 
e!ich produced less than $1,000,000 in silver. 

Silver, as previously stated, was mostly recovered 
from nrg·m1tiforous lead ores, w hero load formed tt val
unhle portion of the product. The first mnk as a pro
ducer of argentifcrous lead ores was hold by I<laho. 1'hc 
combined silver and lead contents of all ores mined in 
that state were valued at $10,2Dl,4DJ. Utah followed 
next, with a total value of $8,2Gl,OD5, nud Colorado 
held the third rank, with $7,2DG,!l25. '.l'ho production 
of argentiferons lead ores in other states was insignifi
cant. The Colorado ores wore the richest in silver, 
only one-fourth of the value of their bullion contents 
representing load. The value of the lmllion contents 
of Utah argentiferons lead ores was nearly two-thirds 
in silver and a little over one-third in load. In Idaho, 
on the contrary, the ores were poor in silver, more 
than two-thirds of tho value of their metallic contents 
being lead and less than one-third silver. 

Tnking the lead values alone, Idaho contributed 
$7',122,838; Utah, $2,873,740; Colorado, $1,827,093; 
and all other states $486,671. These vttlues do not 
correspond to the quantities of lead, inasmuch as the 
price realized in Idaho averaged 3.4 cents per pound 
o:f iine lead contents, whereas in Utah i.t averaged 2. 7 
cents and in Colorado 2.25 cents per pound. The lend 
contents of Idaho ores were more than one-half of the 
total for all argentiforous lead ores mined in the ·united 
States. Utah contributed a little over one-fourth and 
Colorado about one-fifth. 

A shifting of the relative positions hold by the sev
eral states and territories as gold producers has taken 
place since the Eleventh Census. In 1889 California 

held the first rank i its product, as estimated by the 
Director of the Mint, was nearly four times as large as 
that of Colorado. vYhile its production shows a small 
increase from yct1r to year, yet it did not keep pnce 
with the rapidly increasing production of Colorado, 
\~bich in 1807 took tho first rank and has retained it 
since. Alaska, which in 1889 was among the minor 
producers, in 1902 reached the third place, next to 
Cnlifornia. 

No change has taken place in the relative positions 
of the three principal silver producing stttte8, viz, Col
orndo, Montana, and Utah. Bnt while the silver pro
duction of Colorado 1wd Moutiwa, after a period of 
increase np to 18115, shows ti considerable decline, the 
silver production of Utah has suhstfintially inercnsecl 
since 1880. Nevada and Icliiho, which in l88D occupied 
respectively the fourth and the fifth mnk, have changed 
places, Iclttho having kept np a steady increase. From 
1889 to 1890 the silver production of Nevada sank into 
insig·nifirniucc. Since moo, however, there has been 
iin incroasc, and in 1902 tho silvi3r production of Ne
vadtt was almost as great ns in 188D. The variance 
previously referred to between the Census returns and 
Mint csti1mttes for Arizona, Nevada, anclldaho accounts 
for the apparent decrease in 1902 of the gold produc
tion of Arizorut and Ne\rncht itnd for the incrca.so of the 
silver production of Id1tho. 

It is interesting to note the relative places of the two 
precious metals in tho principal gold and silver produc
ing states in l!W2. In Colorado a very notltblc change 
has ttiken plllcc since the Eleventh Census. ln 1889 the 
Vttlue of gold amounted lo $3,883,85!), and the coining 
value of silver to $23,757,751, which was equivitlent
at the co!llmerchtl rate of 93.5 cents per fine onrwe 1-to 
$17,500,000 in round numbers. In HHJ2 the viilue of 
tho gold contents of Colorndo ores was $26,414,800, 
while the commercial value of their silyer contents was 
$7,740,227, whieh corresponded to a coining value of 
$10,Gl 7,392. Thus while the decrease of the commer
cial value of the silver product was nearly $10, 000, 000, 
the loss was made up by tho increase in the value of 
the gold product, and there wtts a surplus of about 
$13,000,000 in the aggregate commercial value of both 
metals. The increase in tho value of the gold and sil
ver contents of the Colorndo ores since 1889 amounted 
to 60 per cont. 

In California and South Dakota the production of sil
ver was insignificant, while in Montana n,nd Utah the 
silver contents of the ores htrgely exceeded in value 
their gold contents. 

Alaska.-Tho census of mines and quarries in 1902 
did not extend to Alaska. Still, correspondence with 
tho mining companies operating in the territory has 
brought replies covering all essential inquiries relating 
to deep mining for precious metals in the territory. 
There were in operation during the year 1902, 7 deep 

1 Report of the Director of the Mint on the Production of the 
Precious Metal~, 1902, page 312. 



556 MINES AND QUARE.IES. 

gold and silver mines, all equipped with mills for the 
treatment of ores. A summary of these mines is pre
sentec1 in the following table: 

TAm.rn 70.-Smmn.ary of deep mines fa Altiska: 1902. 

=======c-=-==--=""=-----.--··-------
Tota1. Mines. MillH, 

-- ------------~-------1-----11 -----1-----

Nnmhcr of miIH's nnd mills ..... __ ..... . 
Nnmbcr of opcrntors ......... _ .... ,. .. __ 
Number ol lucorpomtcd compnnies .•... 
Crtpitnl Rtock: 

Anthorizml, common-
Nnmber ol slmres ............... . 
Par v1ilnc ......••..•..... _ ..... .. 

Isstu~d, common-
Number ol slmres ............... . 
Pnr v11lue .......•.....•.......... 

Di1•iclcnds paid .................... .. 
Salaries ................................. . 

Geneml ofllcers .................... .. 
Supei·intend1mts, etc ............... . 
Clerks .............................. . 
Forc1nc11 . . _. __ .. _ .......... ~ ..... - ~ .. . 

Wngir7~~~~~~·~: :: ::::: :: : : : : ::: : : : :::::::: 
All other Wltg'O·Cltl'llCl'~ •••••••••••••• 

Mlsccllaneons expenses •..........•.•••• 
Contmct work .......... ' ............... . 
Cost of supplies ttn<l miiter!ttls .......... . 
Constrnctlon 1tccotmt ................... . 
Total vnlue of product at mine ......... . 
'l'ons mined ............................. . 
Tons milled ............................ . 
'l'ons of concentrnws shipped •.......... 
Aggregate gros& vul ue .................. . 

Avcrnge per ton of ore tre11t(~d ....•. 
Gross value o! ore millccl ........... . 

Refining cl11Lrgcs ............... . 
Freight 1tml lust11·11nce •• _ ...... . 
Vtiluo at mine .................. . 

Gross v1iluc of concentmtcs shipped. 
Churges for tro1itrnent •.......... 
Frcigl1t . ......................... . 
Huuluge ........................ . 

" Value at mine .................. . 
Income from other sources ............ .. 
Totlll contents of ore treated: 

Golcl-
Otmces ......................... . 
Vnlue ........................... . 

snver-
ounces ........................ .. 
Valtw .......... _ ................ . 

J,end-
Pounds ......................... . 
Vulue ........................... . 

Bullion producc<l: 
Gold-

Ounces ..................... _ ... . 
Vulue ........................... . 

Sllver-
Onnces ........................ .. 
Vaine ....... _ ................... . 

Concentrates, 1.mllion contents: ' 
Gold-

Ounces ......................... . 
V1tlne ........................... . 

Silver-
Ounces ......... ~ ............... . 
Vlllnc ........................... . 

Lcnd-
Pounds ........................ .. 
Vuluo ........................... . 

7 
6 
n 

1, 000, 000 
$27, 200, 000 

878, 710 
$20, 919, 510 

$37f>, 000 
~80, 459 
$10, 687 
$58,016 
$10, 130 

$1, 626 
$821,5'11 
$113, 7'16 
$336, 03•! 
$371, 701 
$48, 109 
$5, 050 

$700, 609 
$105, 599 

l $2, ·186, 183 
1, 388, 288 
1, 329, 988 

26, 856 
82, 611\, 783 

Sl. 97 
$1, 366, 784 

$3,272 
$9,555 

Sl, 353, 907 
$1, 249, 049 

$126,52-0 
8'14, 4.27 
$12,560 

$1, 065, 537 
' ~60, 739 

120, 327 
$2, 609, 143 

7,828 
$3, 03B 

90,580 
$3,002 

OG,lM 
$1, 366, 800 

920 
$428 

7 7 
0 0 
(l .......... . 

1, 000, 000 
$27, 200, 000 

878,710 .......... . 
$20, om, 010 ......... .. 

3~~~: ~~~ ..... $7; i:iil 
$10, 687 
$50,878 ••••• $7;i3P. 
$10,130 ··-········ 
$1, 626 

$718, 1sri ···$io2;sor. . 
$99, 709 314, 037 

i~~ug~ .... $88; 7ii8 
$<13, M8 $4, 621 

tsliJ~~ ... $i57; 44iJ 
$105,599 .......... . 

.. .. • . . • • • . • • • $2, <119, 44'1 
1,388,288 ......... .. 

.......... -··· 1, 329, 988 

. ·- ... .... .... 25,800 

.. .. .. . • . • . • . • $2, 015, 788 

.............. $1.97 

.....•... - - • • • $1, 300, 78•1 

.............. $3,272 

.. .. ...... .... $9,555 

.. ............ $1, 853, 907 

.. . • • • • • • • • • • • $1, 249, 049 

.............. $126,52-0 
• ••. ········.. $44,427 
... ........... $12,560 
.. ••• : .... - ... $1, 065,587 

............ .. 126,827 
•• •• • ••••• .... '82, 009, 143 

7,828 
$3,638 

90,580. 
83,002 

60,lM 
Ill, 806, BOG 

926 
$'128 

60,178 60 173 
31,242,837 ::::::::::::::: $1,2•12:837 

6, 902 .. .. .. .. .. • • • • 0, 902 
$3, 210 ' .. . .. .. .. .. .. • $3, 210 

! 90, 580 .. • .. .. .. • • • • • • 90, 580 
$3, 002 . .. .. . .. .. • • . • $3, 002 

1 Includes $66,739 Income from other sourccH. 
2 Income thnt ean not be credited to mines or mills. 

The bullion contents of gold and silver ore produced 
in 1902, as shown in the preceding table, were as fol
lowS': Gold, 126, 327 fine ounces, valued at $2,609,143; 
silver, 7,828 ounces, valued at $3,638. 

In addition to these quantities three copper mining 
companies l'eported to the Bureau of the Census the 
assay contents of their copper ore as follows: Gold, 
370 fine ounces, worth $7,016; silver, 3,HO :fine ounces, 
wo1·th $1,567. 

This makes in all 126,697 :fine ounces of gold, valued 
at $2,616,159, and 10,968 ounces of silver, valued at 
$5,205. The Mint agents estimated the product of 

Alaska deep mines as follows: Gold, 124,15H fine 
ounces; silver, 89,388 fine ounces. 

The Census returns from producers exceed the Mint 
agents' estimate of the gold procluet by 2,541 ounces. 
The Mint agentt-:' estimate of the silver product of deep 
mines is many times in excess of the Census retnrns 
from prbducers. Inasmuch as 110 allowance is made 
in the silver estimate for the silver contents of placer 
bullion, which on a gold product of about $2,500,000 
must be considerable, it is npparent thftt the estimate is 
meant to compl'ise the silver contents both of ore and 
of placer bullion. 'rho proclnct of placer mines is e:;ti
mated by the Mint agents n,t 27G,554 fine ounces. 

The totltl product of Ala:;lut in 1002, ns estimated by 
the Dfrector of the Mint, is somewl111t ftbove that of 
the Mint itgents, viz: Gold, 403, 730 fine ounees, worth 
$8,345,800; silver, 92,000 fine ounces, worth $118,950. 
This estimate is accepted by the Bureau of the Census. 

'l'he growth of the gold production of Alaska since 
1890 is shown in the following tn,blc, compiled from the 
annual reports of the Director of the Mint on the pro
duction of the precious metals. The statistics for some 
years include silver; the percentage of silver in Alaska 
ores is, however, so insignificant tlmt the error may be 
disregarded. 

TAnr,1~ 71.-Production of gold 'in .1.llnskw 1890 lo 1!10!!. 

[Complied from Report of Director of tho llflnt.] 

Year . Tolttl 
Vltltrn, 

--------··-·· _, ________ --···-··· ... 
Totnl ............................. .' ... $<1'1, 610,'178 · $18, 7-17, 800 $~ii, 803, 167 

1890 ....................................... .. 
1891. ....................................... . 
IS92 ........... _ ............................ . 
1893 ........................................ . 
189'! ........................................ . 
1895 ....................................... .. 
1896 ........................................ . 
1897 ........................................ . 
1898 ....................................... .. 
1899 ........................................ . 
1900 ......... •'• ................ - ... ' ........ . 
1901. ...................................... .. 
1902 ........................................ . 

702, 429 
1, 020, 041i 
1, OS0,446 
1, 038, 82'1 
1, 282, 623 
2, 328, 41ll 
2,8lil, 807 
2,•189, 582 
2, 617, 121 
fi, 831, 855 
8, 1!!6, 187 
6, 998, 72(i 
8,288,409 

687, 420 
880,0-15 
8<15,0o!G 
779, 782 
75\J, 360 

1,llll,337 
1, 370,862 
l, 760, 793 
l,Ol0,3fi6 
2, 7°'1, l 7ll 
2,0l\9, SUI· 
1, 981, 77f• 
2,0HH,Mli 

75,000 
H0,000 
235,400 
259, 042 
523, 278 

1, 017, 082 
l,,JU0,4·11\ 

078, 78\l 
1,5011, 765 
n. 121, 170 
!l,07G, :lG\l 
Ii, OHi, 91\l 
f1, 7Hl,872 

--~------·--------'----·····------·-··· ·----

The preceding table shows thf1t the growth of Alaska 
as a gold mining district is ehiefly due to the develop
ment of- placer mining, which lms, since 1898, outrun 
the production of deep mines, whereas previous to 18H8 
tho placer production amounted to 34.5 per cent of the 
total output. The share of placer mines in the total 
production for 1898to1902 amounted to 67.4 per cent. 

The history of deep mining in Alaska is practically 
a record of tho work of three compani<~s, the Aln.:;lm 
Treadwell, the Alaska-Mexiean, and the Alaska United 
gold mining companies, which are conttblled by the 
same interests a.nd operated under a joint management. 
The annual statements of these companies to their stock
holde1·s set forth in minutest detail the accounts of their 
operations and furnish an instructiv!) example of the 
flnceessfnl mining of low-grade ores. By courtesy of 

" 
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President ·wmiam Alvord, the Bureau of the Census 
has been given the privilege of using these statements 
in the lJresent report. 

The Alaska Treadwell Gold Mining Company is the 
oldest of the three companies. It is incorpomtecl with 
a capital stock of $5,000,000, divided into 200,000 shares 
of $% each, all issued. The mine has been ii-1 active 
opcrntion since August, 1885, and yielded during that 
time $13,484,311 in gold, u.t an average of $2.57 per 
ton; the operating costs for the snme period avemgecl 
$1.29 per ton. The operating profits aggregated 
$6,742,149.58, and have thus more tlmn repaid the en
tire capit!tl stock at its pttr value. The yield per ton 

has been declining, but the operating costs have also 
been materially reduced, while the tonnage crushed has 
more than trebled since 1890. As n result, the com
pany's operating profits for the year 1902 were con
i;iclerably larger than in years past when the yield per 
ton was higher. The progress in the methods of trea,t
ing the· ore is evidenced by the fact that while the 
yield in free gold has been steadily decreasing, the 
value s1tved by reworking the ore after the free gold is 
extracted shows a marked increase both in amount and 
in proportion to the tofal recovery. The results uccom
plished hy the company are shown in the following 
statement: 

Bullion skipments from Pcm:8 or Treailwell mb1,e: .l890 to 1902. 
[lrrom beginning of work to llfay, 1B03,] 

ll1>.Tl~. 
rl'ous 

crnshc1l. Total, 

YJFl!,D, 

Freo goltl Concen trntcs 
· \RUlphurnt~). 

Op cm ting 
profitR. 

. 1 Opcrnt-
Yielc ing L'Osts 

Jllll' ton. per ton. 

--·--11-----11-~----------- ··--·----~- ----·-------
Total ............. ----- •• -- •• • • • • .. .... • . . .. . •• . •• . ................... <.!, 02•J,289 $11, 1'!<1, 912. 2·J $7,069, 917.Rfi $4, 07'1, 99.!. 39 $5, 007, HO. fi8 

i~~~~~ ~11~~ t~ ~rnr~ ~ ~ ~ ~~~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~;; ~ ~ ~: ~ ~ ~: ~ ~~;; ~; ~: ~ ~~; ~: ~ ~ ~ ~ ;~ ~ ~ ~ ~ ;~ 
1891-9fi, Juno to llfny ................. _ ......................... _ .....•..... 

ii!~~i~ im1~ rn ~m:~~~~~~ ~ ~~ ~ ~~~~~ ~ ~ ~ ~; ~ ~~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~: ~ ~~ ~: ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~~ 
1899-1900, ,Juno to l\fny. __ .. · ............................................... . 
1900-1901, Jmw to Mny .................................................... . 

i~Zt~: ~;:::~ \~ ~l~~:::: :::::::::: ::: :::::::::::: :::: ::::::::::::: ::: ::::: ::: 

220, 08G 
2ao1 mm 
237, 235 
220, 0'13 
2H,278 
203, 070 
2<J2, 027 
2M,329 
250,408 
057, \lGO 
<11i7,802 
082,898 
7fU1,32fi 

709, 705. 80 
707,017,37 
00·1, 058, 7<1 
705, O<J8, 03 
020, 327. 00 
782, 820, 07 
670, 004. ~8 
680, 81i7. <12 
(177, 055, 13 

1, 153, llG7. (lO 
800, 730, 58 

1, BO<I, 720. M 
1, 598, ooa. ·rn 

031, 185. 77 
508, 89·.l. 81 
fi()<I, 785, <Jn 
518, lU•I. 3<.1 
<111, 070. 00 
528, 958.80 
<lfi2, <107, 80 
889, 740. 00 
4•11, 282. 20 
773, rnri. oo 
559, 120, 37 
005, fi91. 27 
1sri, 51/i. rn 

----·-··-------··-----·- ·······---·--------·····-···----------· ........ ~'----

2il8, 580. 03 
198, 122.56 
189, 873. 28 
187, 758. 09 
215, 251\; <10 
253, 870. 87 
223, 057. 58 
107, 117.<12 
230, 872. 88 
380, 201.111 
301, 010. 21 
03\l, 129. 27 
813, <l<J8. 29 

<JIB, 209. UO 
301, 980. rn 
38fi, lllS. 7U 
•J29, 948. 80 
sou, 1\8'1. 50 
197, 3.12. 22 
870, 450. 00 
313, 075. 00 
880, 702. 3'1 
000, 301. 20 
877, '117. IH 
<J81, 08il, 9'1 
059,840, 77 

a.,19 
2. 9f> 
2.0-! 
3.20 
2.00 
2.97 
2. 70 
2.31 
2.71 
2.07 
1. 88 
1.Ql 
2.11 

$1.18 

1. 59 
1. <J.l 
1. 30 
1. 25 
1. 31 
1. 08 
1, 24 
1. 20 
1.28 
o. 80 
l,Ofi 
1. 20 
1.24 

The totrtl nssn,y value of the ore treated at the com
pttny's two mills during the :fiscal year ending on May 
15, 1903, was $1,697,507, ttnd the total net value recov
ered in the mills was $1,613,091-i. e., about D5 per 
cent of the !tss1ty contents. The total yield per ton for 
the sttme year was $2.11, of whieh $1.04 wns free gold 
and $1.07 was sn.ved in sulplrnrets. The 1wemge vnlue 
of sulphurets per ton !tfter concentmtion was $52.08. 
The net profit for the year was $692,208.04, out of 
which $375,000 were paid in dividends during the year. 
The amount written off for depreciation was $448,493. 
During the yeitr there was an average of 33 machine 
drills at work in the mine. The average number of 
drills used in mining the ore (stoping) was 14. 5. Tht~ 
others were used in development and other kinds of 

work. The average work of one machine per shift of 
· ten hours was 38 tons. 

The Alaska-Mexican Gold Mining Company is incor
porated with a capitttl stock of $1,000,000, divided into 
200,000shares o·f $5 each, of which$900,000 are outstand
ing. The mine has been in active operation since 1894, 
!tncl has yielded during thnt time $2,816,27() in gold, at an 
average of $2.18 per ton. The operating cost averaged 
for the same period $1. 73 per ton. 'l'he operating 
profits !tggregated $587,H12, out of which $465,381 were 
paid in dividends. What has been said above of the 
Alaska 'l'reachvell Mining Company in regard to the 
grade of ore and the values recovered in sulphurets is 
likewise true of the Alaska-Mexican mine, as shown by 
the following statement: 

Bitllion sll~prnents froin Alaslca-21fewican ndne: 1894 to 19013. 
[l~rom beginning ol operations to nccemlmr 15, 1902.] 

===============;:====-=;;====--=··-··-=c==:o=-=·':=. =====o--==========:=== 

YJUR, Tons 
crtmbcd. TOl:JLI. 

----·------ ----------1----11-----
Total • _ ...................... _ ••••••••••••• __ .• _. __ . . • • • 1, 293, (l62 

1894 .... ' ..................................................... . 

ii~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~;~ \ ~\; jL ~ ~ ~ ~; \;~j j ;; ; ~ ;; ; ; i;;; j;;; j ~;; ~ j ~; j; i ~ ~ ~ j;;;; ~ ~: ~ 
78, 141 
79, 439 

101, 702 
158, 005 
102, 457 
166, 054 
166, 4,49 
178, 960 
207, •155 

$2, 810, 278. 83 

204, 0,12. 46 
226, 258. 07 
245, 801. 98 
335, 028. 67 
875,882. 86 
3<17,<ll<J. 97 
815,005. 45 
339,452. 81 
420, 782. 5G 

yrnw. 

Free gold (in- Conccntmtcs 
clucl!ng buse (•ulplimcts)' 

b1trs). · . • · 

-----
$1, 859, 201. 20 $91\7, 017. 03 

151, 643. 33 49, 399. 13 
155, 087. 5'J 70, 620. 53 
169,532. 82 70, 829. 00 
226, 821. 71 109, 800. 90 
257,,J8'1, 67 118, 397, 09 
231, 8'11. 28 115, 573. 7'1 
238, 105. 08 81; 900. 87 
213, 923. 07 125, 529.24 
216, 772. 25 209, 960. 81 

Operating 
proflts,1 

$1\87' 911. 92 

00, 215. 60 
71, 391. 78 
61, 650. 43 
87, 101. 46 

100, 663. 07 
62, 338.42 
38,821.02 
24, 709. GS 
86, 025. 51 

'l'otal Opcrat- Ope mt-

)'icld per Ing costs lug 
proJlts ton. per ton. per ton. 

--- -~--, .. -

$2. 18 $1. 73 $0.45 

------
2. 79 1, 97 0,82 
2.85 1. 95 o. 90 
2.42 1. 81 0,61 
2.12 1. 57 0.51i 
2,31 1. 69 0.02 
2.09 1. 73 0,38 
1.89 1. 69 0.20 
1. 90 1. 70 0.14 
2.06 1. 64 0,<11 

'Inchuled in the operuting profit.' is a tot!tl of 83,573.79, distributed us follows: Profit on s11lc of 81,000 shures of stock In 1893, $575.95; interest received in 1898, 
3694.46; interest received in 1899, $1,682. 76; interest received in 1900, $620.62, · 
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'l'he grade of ore mined in 1902 was the s!1me as that 
of the Ahtska Tread well Gold Mining Company. 'l'he 
avemge value per ton wrtR $2.06, of which $1.04 was re
covered in free gold and $1. 02 wa:,; stwed in sulpburets. 
The average value of sulphurets per ton, after concen
tmtion, in 1902 was $59.51. The net profit for the yei1r 
was $86,025. 

The following- summary is compiled from the profit 
and loss accounts of the Afaska Tron.dwell Gold Mining 
Company for the year ending 1\in,y 31, 1903, and the 
Afoska-Mexican and the Alaska United gold mining 
companies for the cttlendtu' year Hl02: 

Profit and lus8 uccount of the Alaska. Treculwell, Alcrnht·1lfea:ican, and 
Ala.~ka United golcl mining comparde.~. 

Oro n1ined, ton&.-·· .... -~ ..... . 
Ore milled, tons .............. .. 
Sulphuret Hnvell, to!lH ......... . 

EXPENSES PEit TON, 

Alirnlm Al 1• '£1·ea<lwe1l as ~u, .. 
(" 't"•ntl Mexlrnn . 'ci. ' , - ( c11lend11r 

mg ~fay 31• year 1902) H/03), . 

ALASKA UNITED. 

Re11dy Soven IInn· 
Bullion drecl Foot 

Mine (c1tl· Mine (cnl· 
cnclm• year 011d1u• yP1Lr 

1902). 1U02). 
-1 ---- _______ ,, __ 

750, 325 
756, 32il 

15, 470. 79 

207, ·155 220, 522 118, /)11 
20714flf) 220,522 118,5i:fl 

3, 528. 28 •1, lli8. 80 1, 271. 39 

:mni ng . .. .. . • . . . . . . . . . . . .. . . . . 1 $0. 9022 i $1. 0590 i $0. 9954 
Milllng ..................... :.. O.lGVl '0.2322 30,3170 

$0. 7608 
'0.1912 
0. 080·1 Sulplmrct...................... 0.1'187 o. 12-18 0.1323 

General expense ltt Douglus 
Islimd........................ 0.0068 0.0193 0.0138 0.0219 

San rrmnniNco oflice . . . . . . . . • . . O. 009.'i o. 0112 O, 0000 0. 0080 
London office.................. o. 0017 o. 0030 o. 0012 o. oorn 
Paris office..................... o. 0003 O. 0001> ....................... . 
Consulting engineers.......... 0. 0016 0. 00·19 o. 0021 O. 0080 
Bullion clmrgea................ o. 0096 O. 0100 o. 0081 o. oorn 
Litigation...................... . . ••........ . ....... ... . . . . . ... ..... 0. 0840 

Total operating cxpenso. 1. 2,117 1. 4649 
Construction cost ..... , •.... ··· I 0. 0,104 no.177,1 

Total operating ancl con· 
strnction cost •..•...... 

UECEIPTS PEit TON. 

~~~~ t~i~: ::::::::: :::::::::::: 
Snlphnret~ .................... . 

1. 2871 

' 1.0362 
o. 0024 
1.0755 , __ _ 

1. 6423 

l, 0199 
' o. 0250 

1. 0121 

---
1.4768 1.1012 
o. 0220 0.0065 

1.4988 1.1677 

0,8589 o. 8113 
o. 0113 ...... o."5i97 0. 60,19 

'.l'otal. .................. .. 2.11'11 2. 0570 1, 4751 1. 3310 
Interest. •...................•.. 0.0019 ................................... . 
ProJlts from other ~ources .••.. 0.0863 ................................... . 

Net profit for year .. . • • • • .. . . . . o. 0152 0. •1147 . . .. • . . . . . . . 0.1633 
Gmrn1total . . . . . . . . . . . . . . 2. 2023 2. 05i0 I 1. 4751 1. 3310 

Deficit for yeiir .... ~~ .............. ·: ............... , • • o. 0237 --~:.:.= 

l Intllnclcs cost of development work. 
'Includes cost of c:oncentrating 3,7U2.27 tons snlphurets. 
a Inclmlcs cost of concentrating •l,MO tons sulphnrets. 
•Includes cost of concentrating 2,188 tons sulphuret8. 
b $0.1150 per ton of reconstruction work. 

The Alaska U nitecl Gold Mining Company is the 
youngest of the three cmnpanies. It began operations 
on the Ready Bullion claim in Novemher, 1898, and on 
the Seven Hundred Foot claim in April of the follow
ing year. 'l'he total yield of the former from begin
ning of operations to Decembe!' 15, 1902, aggregated 
$1,539,480, averaging $2.03 pei· ton. The operating 
cost averaged $1. 72 per ton and the operating profits 
31 cents per ton. 

'l'he Seven Hundred Foot ~laim produced from the 
beginning of operations to December 15, 1902, $665,376 
in gold and base ores, averaging $1.59 per ton; the op
erating cost averaged $1.56 per ton, leaving a profit 

of 3 cents per ton. 'l'he company was capihtlized 11t 
$1,000,000, divided into 200i000 shares of $5 each, of 
which $901,000 are outstanding. 'l'be total operating 
profits since organization amounted to $250,±91. There 
was a deficit for the year on the Iieady Bullion claim 
amounting to 2 cents per ton, but the construction nc
count on the sitme mine, clutrged to current expe1ises, 
likewise nvemgecl 2 cents per ton. 

Oal(fo?'nia.-Cnliforniti had more operators than 1my 
other state, viz, more thnn one-third of the totnl mun
ber reported for the United Strttmi. Eliminating from 
the latter total 'the 447 !trgentiferous l<mcl mines and 
considering only gold and silver mines, Cn1ifornia had 
about two-fifths of tho total rnm1ber of operators re
ported for the United States. This does not include 
snrnll opemtors from whom 110 individual reports were 
received; the latter were also located chiefly in Califor
nia. Of the total estimated value of the product of 
snrnll mines, 70 per cent, viz, $1,130,158, wns reported 
from 011,lifornia. It is therefore a fair estinuite that 
there were in rno2 more opemtors of gold mines in 
.California thn,n in all other states and territories; Al!lskii 
not being included in tho compttdsou. 

The nmjority of mine operators in Califomin. were 
interested in placer mines; measured by their output, 
however, the placer mines of California were of minor 
importttnco in comparison with the deep mines of tho 
state. Small operators employing no hired lttbor were 
still very numerous in 1902 among the owners of i)facer 
mines. Ifoport.s were received from 316 mines oper
o.ted without hired labor; each mine was worked on tho 
average by two owners; the average value of product 
per mine was $924:. 'l'wo-thirds of the product of this 
class of operators was obtained from placer mines. 
Where deep mines were worked without hired labor, 
only high-grade ore, averaging $25 per ton, was treated. 

Most of the deep mines were equipped with mills for 
the treatment of their ores. Those which hucl no fncil
ities for the treutment of their ores were very snHLll, 
employing un average of about two men throughput 
the year; their annuul production avemged oniy about 
$3,000 per mine. 'l'hey treated only high-grade ore, 
averaging $24: per ton. '!'hose mines which were pro
vided with milling facilities \\Tero able to treat ores aver
aging $5 per ton; their annual production averaged 
$43, 720 per mine. . 

There were among the operators 31 incorporated 
companies by which dividends were declared in 1902, 
aggregating $1,09D.,399, and averaging 4 per cent on the 
total outstanding capital stock. 'l'he ore treµ,ted by 
these companies was of a low grade, averaging only a. 
little over $7 per ton. Their total production :for 1902 
was valued at $4,866,8.12, or an average of $156,994: per 
mine. 

The tendency toward concentration of production was 
pronounced. Thirty-two of the operators, each with an 
output of $100,000 or over, produced more than one-
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half (52.8 per cent) of the total product, wheren.:,; all 
smnll producers (those whose output was loss than 
Sl,000, as well as those of a shifting character who 
made no individual report:,;) eontributed in all 8.3 per 
cent of the total output of the stftte. 

The tables which follow present the principal statis
tical facts for California. Table 72 is a comparntiYe 
i;t1mmnry for deep mines with ctnd without mill connec
tion; arrastras, custom mills, ancl mines run exclusively 
on old tailings are not included in the compltrison. 
'l'ttble 73 is it summary for placer mines, exelnsive of 7 
mines connected with stamp mill:,,;. Tttble 7± is n, 8tun
mary for i11Cl mines operated by the owners without 
hired labor, and Table 75 is it srnnmttry for dividend 
paying mines. 

'.fAllJ,E 72.-Deep inirwN, with and without will cm1.neoti01rn -in Cali
.fo1'1!ia: 1902. 

\ Deep M" , 1 I inhH~H r 111CH IL]~( 

I 
wlthont mlll.H ;c· 
mill c•nn- .Jlfn lc<l 

MJNEH ANI! Mll,l.H Im· 
l 11Hl1'JCIJ HlWJ\llATEJ.Y, 

lit!<'u'ou, Jointly. Mine•. ~!ills. 

--·------------ - ------ --
Nmnber of opcrntorR ............. 

1

1 Jf>l 112 .......... . 
Bnhuic<l officlnls, clerJ;H, llte.: 

Number...................... :l9 
Snlnrit:'s...... ...... .... .. . .... . &.JJ, ~07 

212 
&:lO,l,B·lU 

"'ngc-cnrrnirs: · 
A vcrage num!Jcr.. .. . . .. .. • .. sa9 2, sn 

con~~:(ft0~vorfr:::::::::::::::::::: $a~1: (g~ $~. ~r~: ~5~ 
'Vork on slrnro of J>rodnct........ $~fl, ~GO $.J2, f>7f> 
)fiH«.~clla.ncous exponscfl....... .. . $22, '178 S~·t:l, 23f1 
(:o"t of supplies ~ncl.nrn.teri11l~.... $1~.\· ·11~ $7·JG, R18 

"Cl' 
$·120, \i8.1 

S, 3H8 
$3, 12H, ·177 

$17, f>f12 
$51, 700 

$·120, 220 
SI, ~.:!5:1, Of15 

Ml 
$7a,·IOil 

·l·IO 
$1·10,081 

( rmltl ore shippccl, shot t totrn . . . . __ ,.Jl,1 ........... . 
Urn tt·entecl, tot1tl, Hhort tons..... ... .. .. . .. O·lf>, 1113 

Mined rmd trcfllcd ........... .......... mrn,:m.1 
l'nrcht\Sl'd ores .................................... . 
Ct1st.on1 nr~s. ....... .. . . . . . ... . ... . . . . . . \IJ1lU 

::::::::::::\ "i;i1'1il:2j7 
. . ... .. • . .. . 1, ll37, 078 
............ 1'!7 
............ 2,122 

\'nlne of bullioa contents: 
Crude om shipiie<l-

Golcl ..................... . 
Silver .................... . 
Other metals ............ . 
Total ................... .. 

A vcrngo per ton .... .. 

$·107, 071 
$lH, 870 
$0,187 

$538, 2S·l 
$2•1 

::::::::::::!:::::::::::: 
············ ············ 
::::::::::::1:::::::::::: 

Trentmcnt charge• fllHl 
freight .................. $01,6f>O ............ 1 .......... .. 

Ore fr~~l~,~~ mine............ $•HO, 078 .. . .. .. . . . . . . .. . .. .. .. . 

Gold ................................ ~a,rn7, mo , .......... .. 
Silver............................... $•12,1112 \ .......... .. 
Other metals............. .. .. . . . .. . $!, ooo , ........... . 
Totnl .. . . . .. . .. .. .. . .. . .. . . . . • • . . • • . $3, 531, 002 .......... .. 

Avcrngoporton...... .......... $6

1 

.......... .. 
Treatment chnrgcs 1md \ 

freight.................. . . . .. .. . .. $111, 207 .......... .. 
Value at rnill ....................... $3, 41U, 85f> .......... .. 

Amount received Jor custom '· 
work..................................... $34,0•12 \' ........... . 

Cost of purchnsc<l ore, inclucliug 
freight ................................... ···-·· ..... ·\" .......... . 

•.rotnl vnluc of prO<luct ill mill. ............. $3,lli·i,•J\l7 ........... . 
Average per mine or mill.... ~2, Of•7 $25, 780 ........... . 

I 

$7, 4•19, 881i 
$70, lfi~ 

$1,070 
$7, 521, 707 

$5 

$2l•J, 037 
$7, 300, 770 

$13,81!7 

l\ll,9B'I 
$7, SJB, ?:l:l 

$05, 301 

----
T.un.1' 73.-Summai·y ,101· plar:m· 111ilws in Cal(fomfr1: 1902. 

Xmnl>,erofrilincs...................................................... fi-J7 
W1tho11t hlrecl labor............................................... 2•13 
With hired labor.................................................. 3M 

:N'nmhcr of owners working........................................... ,Of13 
Snlarled officinls, dei·ks, etc.: 

wn!~l!i~J~ir~; ::: ::: :: ::: : : : : : :::::: :: ::: : : : : : : ::::::: :: : :: : ::: ::: :: ::: $ID9, ~~~ 

coj~;\~6~-~r~~
1

~~~~::·::::: :::·:::::::: :: :: :::::::: :: ::: : :: :: : : :: : : : : :: $t, 
1i~; ~i~ 

W~rl' on slutrG of prorlnct . . .. . .. . . . . . .. . . .. .. .. .. .. . . .. • .. . .. .. . . . . .. $36, 83·i 
:'IIlseoljanconH expenses................................. . . . . . . .. .. . . .. $~00, 618 
io~t o ~upp~es ~nrl m1tterials......................................... $•108, .J~3 

a ue o pro uo at mine • . . .. • .. .. . .. . .. • .. . .. .. • . • .. .. .. .. .. .. .. • . . . $2, 826. 679 

TABLl' 7 4.-Jfo1t•s 011c1•ttted. without hired labor in California: 1902. 

Num\lcr of mines ....................................................... _. 316 
07·1 

$610 
$20, 716 

Number of owntm~ working ............................................ . 
Contr1ll't work ........................................................ . 
'l'otn.l miseellnnecnts experu:ie~ ................. H ••••••••••••••••••••••• : 

Honj 1~ncl l'C>yulties-
Ime 11nd mlucml l1111ClH ....................................... . $11, 208 

$1, 728 
$•1,fi05 
$a, 273 

$'2·1,Ml 

~~;gl!~ :::::::::::::::::::: :: : : ::::::::::::: ::: : : : : ::::: :::::.:: :: 
Other miscclhme1mH expemwH ................................. : ... . 

Cost of Hnpplics ttm\ mat~rhtl~ .......................................... . 
l'rocluet: 

l1lttecr-
Vuluo at mine ................................................... $207, 58·1 

Dl~ep-
'l'mrn sold or trcnte•!·.. ... . . . . ... . ..... . . . . . .. .. ... • . .. .. .. . . . . .• H, R61 
Gross v11lue of hnlhon eonlents.... .. .. .. .. . . . . . . .. . . . .... . .. . .. $9ii, ~5U 

i\ Ynrugo p(~l' ti 111......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $20 
Ch11rgeH for. tn•1ttnwnt an<l freigl>L .. . . . . . . . . . . . . . . . .. . .. . . .. . . • . $JI, 003 
V11lue ILt mnw............... ... .... .. . .... . . .. .. . . . . . . . .. .. . . . .. $8'l, 2:i() 

'l'otnl \'1tlne of prrnl.1wt .............................................. $~Ul, RIO 
Avcrago per n1u1e .•............................... ,............. $924 

'Lun,B '1 i5.-8u111111w·11 fo1· dividend 71r111illg prodw:til'e 111in1;s in Cali
foi-nia: 1902. 

Nmn)Jor of mines..................................................... ai 
Par vnlnc of fitoe1\. iHHUNL . ••••....•.. ~-- .............................. $~.m, 538, 210 

~g~i~f -:~~\~(~~;,:_:_:_:_ :_ :. :_:_ :_ :_:_:_:_ ~ :_:_~ ~ :_ :_ :_:_:_:_ :_:.:_:.:~ :_ :.:. :.:_:_:_ :_:_:,:_ :.:.:_ :_ :.:. :_:_ :_ :_ :_ :_ :. ~ :_ ~ :~~~~~:. i~t 
M1sco1ln.neo11H ox1amHeH.............................................. $2321 284 
Coot of 8ll]>J>lil'H IUHl lll1tlerl1tlH ..................................... -- $693, 2f>2 
Oro tr(•11te<l, Hhmt tons-

j{:~7.l{~~~~.:{1:111~~;H:: ::::::::: :: :: : : ::::: :: ::: : :::::::: ::: ::: :: : : :: ::: 
vu.1~~1~~1ei111~·~;~1- z1i1iit"e1itH:· · · · · · · · · · · · · · · · · · -- · · · · · · · -· · · · · · · · · · -· · · · · 

Oro from mhll!-
Plncer-

Golcl ..••..••..••..•••.••••.•......•••.•••.•.............•. 
Silver ................................................... .. 
'l'otal gr"'" vnhrn ........................................ . 
'l'rcntrnt.mt nhn.rge:-:i, i11ulnlling freight ..•.•..............• 
V11l1w at mine .......................................... .. 

Docp-
llnlll ..................................................... . 
S!l\'CI' .................................................. .. 
J~(~tul ...................................................... . 
'.rotul grosH value ........................................ . 

A Yl\rnge: l}lW ton .............. ......................... . 
'l'rcutmm1t elrnrgcs, lnc!u(l!Ug froighl. .................. . 
Vnluc 11t mine ........................................... . 

l'\\rchas(\cl ore, golcl Vt\luu ..................................... .. 
Cost of rurchnsc<l n111tcrht!H, lnelndlng frcigh t ..................... . 
Amount rcce1vecl fen· oustmn work ...................................... . 
Tot11l \'1tluo nl product .............................................. . 

. .\ verngo per n1i110 ........ ...................................... _. 

500, 003 
J.17 

7, 722 

$·1, 071, 97·1 
$:1H, 5,15 
$2, ·IG7 

$·1, 11~, 9HO 
$7 

$80, fllfl 
$-l, 030, 002 

$\l, 1il 
, $G, ~Jil,1 

$80, 7H8 
~Hl800, H12 

~150, 094 

(Jllm·ailo.-In 1902 Colomdo wa:,,; the· principal gold 
and silver producing· stftte. Only the largest mines had 
thch· own reduction works; their number was less th1m 
one-tenth of the total number of mines in the state, whilll 
their product amounted to over two-fifths of the total for 
the state. The average grade of ore treated at mills 
connected with mines was valued at $9 per ton, wherens 
the oro shipped from mine:,,; without mills of their own 
WllS WOl'th $20 11e.r ton. 

About one-half of the mines without mill connections 
expended more during 1002 than the value of their 
product. The average value of their ore wtis the same 
ns in other mines of the same clriss, viz, $20 per ton; 
the treatment charges and freight averaged with them 
$7.Hi per ton, and withothers$6.42 per ton. Apparently 
there was no difference, either in the grade of their ore 
or in their loc:ation, which would place them at a dis
advantage as compared with other mines. It is there
fore fair to a:,,;snme that the surplus expeucliture. was 
invested in development work. 
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The leasing systmi1is11 prominent feature in Colorado. 
The total amount of royalties for mine and mineral 
lands reported by operators whose mines were located 
exclusively on leased land was $379,521, and the ag;gre
gate vn1ne of their product at the mines w11s $2,190,840. 
Thus the fWerage rate of royalties was 17. 3 per cent. 
The a vemg·e production' per mine ht 1902 was valued at 
$ll,3i'i2. 

This number of lessees docs not comprise the class of 
small operators locally known as "leasers," "block 
lessees," etc., and designated in this report as "share 
workers.~' Two-thirds of the tot11l number of such 
operators in the United Sttltes, viz, 814: out of 1,230, were 
reported from Colomdo. The total mnonnt realized by 
them, after deducting roy11lties, was $1,lOG,602, making 
an average of $1,35H per "lease." A concise descrip
tion of the system of mining on shares was furnished 
by Mr. Kenneth McKenzie, vice-president and gencml 
mlmager of the Acacia Gold Mining Company, Cripple 
Creek, Teller county, Colo., in tt comnmnication elated 
May 19, mos, in reply to an inquiry from the Bureau 
of the Uensus. "'fhere are generally from 2 to G men 
interested in it lease; some of them work out for wages 
and divide np their wages with their partners working 
on the leased ground until they find ore enough to prty 
expenses, which very often they never do. Many of 
the men would l>e working for half wages and an inter-

' est in the lease. All properties that arc operated by 
lessees in the C1:ipple Creek district ai.·e worked much 
tbe same as ours." 

There were 47 incorporated companies which declared 
dividends in 1002. The total amount o-£ dividends paid 
by them was $3,689,444:, averaging 5.2 per cent on the 
par value o:f an outstanding capital stock of $70, 753,173. 
The total value of their product w11s $13,801,413-i. e., 
nearly one-half of the total product of the gold and 
silver mines of the state; the average per mine was 
$293,647. The ore mined by them was of a high gmdc, 
averaging $20 per ton.· · 

The tendency towa1·d concentration was quite pro
nounced in Colorado. Sixty-four mines each produc
ing $100,000 or more contributed over four-fifths (80.4: 
per cent) of the output of the state; 279 operators each 
producing loss than $1,000 contributed only three-tenths 
of 1 per cent; and 421) with a product ranging from 
$1,000 to $100,000 produced less than one-fifth. 

The principal statistical data for Colorado are pre
sented in T11hles 76, 77, 78, and 79. Table 76 is a 
comparative summtu·y of deep mines with and without 
mills; productive mines, and mines where the work was 
chiefly development, arc shown in separate columns. 

Table 77 is a summary of deep mines operated on 
leased land only. Ta-rile 78 is a compamtivo summary 
of mines worked on shares with and without hired 
labor. Table 79 is a summary for dividend paying 
companies. 

TAnr,g 76.-Swnmary for deep mines with ancl without ndll~ in Colo
mdo: 1902. 

============::;=============c;==:====#=======-~-
DEIW MINl'S WITHOUT 

MILT, CONNEC'rION, 
~!INICS AN!l ~Ill.l.S IU:· 
l'OU'l'l~D SI~PARATEI .. Y, 

----~---- 1~;11?11~ ~~1_<1 -----,----

Num)Jcr of "f'oratorR ... 
Snlarimlotllc 1118,clcrkR, 

etc.: 

Prol1uctivo. 

351 

Dcvclop
!ng 11nd 
protluc
. ing. 

Bl2 

ported 
jointly. 

HO 

l\[ineR. :M1lls. 

Number.............. Hl 283 1U2 117 50 
811lt1rieR . . . . • • . • • • . . . • $liH, 70il $332, uou $830, 736 $158, 50.J. S72, 095 

Wnge-enrncrH: 
Avernge munbcr..... ·1, 1fi.1 2, 178 2, •J20 1, 210 201 
Wnges ... _........... $•!, 782, 270 $2J.. 218, 201i $2, 020, 038 $1, 291\, lHf> $202, 620 

Contmet WOl'lc .... • • • • • $171, 002 ~llii, 920 $aO, OO:J 83·1, 09J 
Work on slmro of prod-

uct................... $87fi, 379 $19·1, 2.J4 
Mlsoell1mcouHcxpcnHcH $1, 077, 700 $270, 908 
Cost of supplies mid 

mntel'lalR ..•.•....••. $2,133,803 $1,111,3ii2 
Ornclo onrnh!ppml, tons. 1, 058, 4'11 HO, 310 
Ore tre11tocl, total tons ••.......•...•... _ ...... . 

Mined 1mrl trentccl ....... __ . _ .............. . 
'(Jt1Htom ort":-i ••.••••• •.••.••.•.•••.....•...•.. 

Vnlue of lmlllon con· .' 
ton ts: 

Crncle 01·0 shipped-' 
Gold ............... $15, <150, 5UG $2, 853, 347 
Sil vcr . . • . . . . . . . . . .. $·11.. 390, 8li7 $173, 959 
Let\fl............... 11007, '189 $100, 051 
Other mct11ls....... $430, G<JR $28, 657 
'l'otnl ............... $21, 245, 570 $2, 951, 01,l 

Averngoperton.. $20 $20 

$30, 979 
s·100, o9f> · • $i3i; a5ii · · · · fo;; s;i 

$1, 118, 3f>2 $-i·il, 870 $131, 486 
ll7,17f> 

mm1 onM 
062, 320 

33,7<11\ 

::::::::::: .... io<i;iuii 
• ....... - - • •176, 353 
....... .... 13, 837 

$1k859,G'11 1 .................... . 
~:l02, 132 ................... .. 
$211,805 .................... . 

$202 .................... . 
$2, 373, 780 •.•••.•••••••.••. - • - • 

$27 .................... . 
Treatmcn t d11u•gus 

nncl frulght....... $0, 793, •J20 $1, 048, 202 $1, 059, 010 ................... - -
Vnlno 1tt mine ...... $H, 4fi2.150 $1, 902, 7f>2 $1, 314, 70•1 .................. - •• 

Ore trmitcrl-
Gold ...................................... $4, 19fi, 080 
Silver .......................... 

1 

........... S11016, 078 
Lend ........................... __ .... __ . . . :u;Hll!l, fl70 
Other nwtttl~ .................. +.......... $220, 187 
Totn.l.. ..... : .. ····· ............ 1 ........... $5,800,871 

Avcmgc per ton ...•..•....... 1. • • • • .. • • • • $lll 

_ • • ••.•.••• $21.i?O, 2r.ll 
• • • • . • . • . • . ~GGl, [193 
.. ... .. . ..• $1lH,32!! 
• • • • . • . . . • • $1GG, 7Hi 
........... $3, .J82, 8\J·l 
........... &7 

Treatmei:t clrnrgcs I , . 
arnlfreiglit ................... 

1 

........... $0hl,881l ........... $·102,ROO 
Vnlno nt mm ............................. $fi, 138, 083 • _ ...•.•.•• $3, 080, OU·I 

Amount received for 
enstom work ................................ 1$300,0r.l ........... $23,8H 

Tot11l vnlnc ofprnclnet. ············1··········· $0,820,BgH ·-···--··-· 53,1(]3,·m~ A vernge per 1nitrn or 
mill................ $'11,17<1 53,090 $227,lM7 ........... SUl,277 

1 InelndcH $'25<1,707 clmrgctl uv rmlnction workR ngnhrnt tlwir own mines uncl 
credited l>y the littler to their i·cdnction worltR, 

TADLB 77 .-Sii1mnm•y for clecp mines operated on leased fond only in 
Colorado: ~90:2. 

Numl>cr of mine~ ......................... _ .............. _ ............ . 
Number of ow1ierH working ••........•... _ ......... _ .. __ ............. . 
S11l11rlcs .............................................................. . 

~~~ft~~<it'\voi·ii.·.:·.·:::.·:::.·:.·:::.·:::.:-.·.·::.-:·.-::. ·.·:.: ·.·.·. :: ::·. ·. ·. ·. :: ·. '. -.-.::: 

l!rn 
tlH 

8119, ooa 
$9011,71:!,~ 
'&'I, 71111 

Work on share of prodnet .......... : ............................. ···-- S9,6;H 
Rents and roynltlcs of mines nncl mineml lnncls ...... __ ..•. - . . .. • • • • • $37\J, 521 
Other mlscellnneous expenses ................ "' ................... -• • $66, 572 
Cost of supplies n.ncl nmterinls . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . . . . . . . . . $380, 69! 
Vnlue of product at mine ......... _ ............ _ ... _ .. __ .............. $'2, 190, 8·!0 

Average per mine ............. _................................... Sll, a~:! 
Ore solll ttnd treated, short tons ••. ___ ._ ... _........................... 170, 0~7 
Vnlue of bullion contents: . 

~B~~r·:: :::::: :: : :::::::: ::: ::: : : : :: : : :: : : : : : : : : : : : : : : : : : : ::::: :: : : s111~~~: I~'~ 
Other 1netttls ....... : . .................•......... _. - _ ....• - . • • • . .. • lHSO, am; 
•rota! gross v11luo ........ _ ................................ _ .. -. -. -- $3, 118, oll7 

Avcmae per ton............................................... Sl8 
Acreage lense . _ .......... : • . • . . . . . . . . . . • . . .. . . . . . . .. . . . . • . . .. • . • • . • . . 4, S~~ 

Average acreage per mme ..................................... - .. -3 

Ill 

Ill 
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TABLE '78,-Snmmary for mfr1es worked on .~hareM fo. Colrmrdo: 1.90'!. 

Nnmhor of min(JS ............................ . 
Nmn ber of owners working ................. . 
Snlurit~H ...... ........................ _ ........... . 
'\'ngL\"i . ....................................... . 
Contmd wnrk ............................... . 
Shane workers: 

Number ................................. . 
Amountpnlcl ............................ . 

MJscellnneouH expenses ••.......••••.•••..•.. 
co.~t of Hnpplies nud materl1118. .............. . 
Ore sold rtnd treated, short tons ..•.•.••..•... 
Vnlue of bullion coutouts: 

Gold ...............•..••••.••..•....••.... 
Silver .................................... . 
Other met11ls ............................ . 
Total gross value ........................ . 

Average per ton ....•........•........ 
Y11lne of pro<luctatminc •....•...••••••...... 

A verngc per mine ....................... . 

'1\ltttl. 

l:l7 
•J 

$177, 2·13 
$8.Jl, 2R2 
$29, 800 

814 
$1ll00, 002 

~212,iMO 
$<123, 826 

20•1, USS 

$2, 751, ?JO 
$110lill, 680 

;n;202,4llli 
$-i, 020, R02 

$20 
$2, 707, 879 

$17, mm 

Without With wngo 
w11gc hi· lnbor. 

l>or. 

321 
$·170, oriri 

$:lG, :121 
$1ll, •l!lO 

•19, 11118 

$009,28·1 
$2fil, 271 

$:1fi10fi2 
$910, 007 

$In 
$010, 0.Jl 

$'1,851 

'19:\ 
$il:ll,5·17 
s110, om 
$110, 391i 
150, •170 

$2, 1 •12, ·132 
$81'>, ·109 
$147, •l•H 

$B, lOti, ~85 
$20 

$2, 1"1, 838 
$107, fiU2 

------------
TAnr,i;: 79.-Smnrnai·y fur dividend paying 71roduotive mine8 in Colo-

mdo: .190£:. 
Number of mines..................................................... 47 
Pnr v11luc of stock issued ............................................. $70, 7fiS, 173 
Dlvlllcnds ..................... ..... .............. ....... ......... .... $8l~89,4H 

~,~::i;:~::: :: : ::::::::::::: :::: ::: : : : ::: :::::: :: : : : ::: : : : :: ::::::::::::. $1~~~: iiJ~ 
Oontmct work ..• :.................................................... ~133,835 
Work on slrnrc of product............................................ $272, 097 
Nlscellnneons expenses .. • . • • • • • • • .. • • • • • . . .. • • • • . .. • .. • . • . . . • • • • • . .. $720, 718 
Cost of HU pf.lies 1tncl materials........................................ $2, 287, 080 
~~~1~~~;1i1\l1~l~~tc~'i:l~iits:" .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 030, 782 

~~~(it~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $M~~1f ~~i 
Other metals..................................................... $3•1:1,270 
'l'otal gross vnluo •.••..•..••••••..•.••••.•.....•••.......•••.•...• $18, 59B, RG2 

A\·ernge per ton.............................................. $20 
Treatment l'lmrges rmd freight....................................... $5, 047, 2•10 
Vnluc nt mine ........................................................ $131Mu, 010 
Anioun t rccelvccl for custom work................................... lf25·1, 707 
'Totnl value nt mine .................................................. $13l801,dl8 

Averngc per mine................................................ l!293, 6'17 

Idalw.-·Ahout one-half of the mines of Idaho were 
placers, viz, 12'7, of which number 53 were operated 
without hired labor. The number of owners working 
was 92, and the average number of wage-earners em
ployed was 199. The total value of the prodnct was 
$302,175, an average o:f $2,3'7D per mine. 

One-lmlf of the deep mines were equipped with mills. 
These were the larger mines, the production of which 
averaged oyer $100,000 per mine. The ore treated was 
of a low grade, averaging about $H per ton. The mines 
without iuills were of the small type, with an annual 
product avernging less than $10,000 per mine. The ore 
treated by them was of a very high grade, averaging 
$60 per ton. ... 

There were' 10 incorporated companies which paid 
dividends in 1902. The total amount of dividends paid 
was $880,271, which was equal to '7. 9 per cent on an out
standing capital stock o:f $11,130,4:20. The ore treated 
by these companies was of an average value of $11 per 
ton. The avemge production per mine was $358,1 '75. 

Concentration of ownership has made greater prog
ress in Idaho than in other states. Five-eighths, 
$5,123,859, of the total output was contributed by 6 
operators, each having an output valued at more than 

30223-04-36 

$500,000; one-fifth, $1,648,164, was contributed l>y 6 
operators, cnch with an output valued at from $100,000 
to $500, 000. Very small operators, producing leE·s than 
$1,000, including those from whom no individual re
ports wore received, contributed only 1.4 per cent. 

The principnl statistical data for Idaho are given in 
the tahlos which follow. Table 80 is a comparative 
surmnary for deep mines operated with and without 
mills; Table 81 is fi summary for argentiferous lead 
mines; Tahlo 82 is a summary for dividend paying 
productive mines. 

'l'All!,1' 80.-8111mnar11.fm· rlel')J minc,q with awl untho11t mms 'in Idaho: 
1.'!0f!. 

Dee11 
mineR 

without 
mlll con· 
neetlon. 

-------···---·-·· ----·---.. -11----11----

Nnmhoi· of opemtm·H ............. . (il 20 42 .......... . 
Salnrled officlnls, elerkH, etc.: 

Numhcr ••• :. ....... •• .. .••.•. J.li 90 
Sulnrles....................... $.18, WO $169, 205 

/ 

157 
$279,182 

'Vnge.en.rncrs: 
A1'emge number.............. 183 1, 148 1, 033 
Wuges • . . . • . • . • .. .. • . . . . . • . . . . $19'!, 701 $1, 339, 538 $1, 754, 279 

202 
$232,812 

ContmetwMlc .................... Slfl,171 $3,739 $171156 
Work on Rlrnro of product......... 82, •J55 .................................. . 
Miscell1mennH cxpeuHeH........... s~o. 022 $37H, 918 $191, 54'1 $1, 108 
Cost ol RUJ1plil1H 1tnd mntc1•Jnls.... $58, 87'1 $069, 113 $051, 307 $123, 101 
Crudo oro Hhippcd, Rl10rt tons..... 11, 390 003 
Oro trentod, 1nt11l, Hhort tons...... . . •• • •• • • . 3·10, 705 : : : : : : : : : : : : · · • • il:io; 254 

Mhrncl nnd treatctl...... •• •• .. • • • • • . • • • . 340, 705 • • • .. • . • • • .. 1!39, 979 
l'lll'C]ll\HC!l orCH ..... ,. • .. • • . .. • • • . • . • • .. .. . • • • • . • • . . .. • • • • • .. • • . 27(; 

Vnluo of I ml lion con ton ts: 
Cl'IJllO 01'0 Ahipperl-

Golcl . . . . . . . . .. • .. • • . . • • • . . S•lf>, 330 
Sil V<!l'. • • • .. • .. • • • • • • • • .. • • $355, 353 

$13 ...................... . 
$27,810 ...................... . 

Lead ............................... . 
Other meta1ls........ .. • .. . $280, 671 
'rot1tl..... • • • • • . • • . .. • • .. . . $087, 3M 

$23,113 ...................... . 

A vorngo )lOr ton .. • . . • $60 
'rroaLmont charges anrl 

"""$50~1~· :::::::::::: ::::::::::: 
Irolght • • • • . . . • • • • .. • . • . . $21'!, 787 

V11Ine at mine .. . . . . ... . . . $'172, 507 
Oro trmtted-

$1'1,876 
$35,609 

Go1'1 • .. .. • .. • • • • •• • ... .. .. • . • • • .. • • • 8337, 807 ........... . 
Allvor. .............................. Sl,207,250 .......... .. 
Lc11cl. . . . • • .. • .. .. . . . . • . . .. . . . . . . . .. • $2, 500, •JM ........... . 
Other mct1ils.............. . . . . . . .. .. $631 ........... . 
'.rot11J............... .. . . . . . . . . . . . . . . . $4, 040, 212 ........... . 

A vorngo por ton .. . . . . . . . . . • . • • . $12 ........... . 

$645,779 
Sl, 9ll2, 745 
34, 320,068 

$7,086 
$6, 935,678 

$7 
'l'rMtmcnt charges nn<l 

freight. ........................... $1, 211, ii37 ............ $2, 592, 0<11 
Val no nt mill............. . . . .. . . . . . $2, 83•1, 075 • .. .. .. . • .. • $J, 843, 087 

Cost ol purclrnsecl oreA, inclmllng 
froight.... ... .. . .... .... .. . .. .. . . . . . .. . . . . . .. . .. .. .... . ........... $2, 003 

Totnl valuo of product ...................... $2~87U,241 ............ $-ll341,034 
Avcmgo per mill or mine..... $7, 717 ~143, ii!2 .••••• ...... ~103, 857 

~· -----·---·------------~---------~-------

'.rAnr,r~ 81.-Summary Joi· ai·gentifcrmrn lcacl rnine8 in Iclaho: 1~02. 

Num he!' of Itllnes..................................................... 41 
H11lnrics............... ... . • . . . . . . . . • . . • . • •• • . .• . • . . . . . • . . . . • .• .. • . .• • • $393, 293 

~~~~~~ci.,V'o1:1c::::::::::: ::: ::: ::::::::::::::::::::::: ::::::;: :::::::: 82
• i~: ~~~ 

Mlscoll11nem1s expenses.............................................. $517, 371 
Cost of supf'Jles and materials .•.•••.••••.•••.•• ;..................... $1, 146, 189 
Oro trc11tcc , short tons: 

111851 710 

'l'ot1g~~t~~~iij~j~1?: :: : : : : : : : : : : ::::: :: : : : :::: ::::: :: ::: : : : :: : : :: : : l, 17~; ~~~ 
Jlt1llion contcntR of product mined: 

Gold, n1mces • . . ................. •• •. • . • • . • .. . . • • • . . . .. . • • . .... • . • 4, 634 
Silver, ounces.................................................... 6, 287, 9G5 
Lencl, potinds ..................................................... 208, 591, 220 
Golcl, valuo.... .. .. .. .. •. . .. .. . . . . . . . . .• • • ... .•• . . . .. . . . .. . .. . .. . • $95, 753 
Silver, value ...................................................... $3,164,88'1 
Lend, value ....................................................... $7,122,835 
Other metalR, value • .. . . •• . . . • . . ..• • . . • . •. . . . . . . . . . . .. . . . .. .. .. .. $9, 897 
Total gross value ................................................. $10, 392, 869 

Avorngo per ton.............................................. $8.81 
Value at mine ........................................................ SG,414,052 
Amount received for custom work................................... $12, 946 
Totn.l value of product............................................... $61426, 998 

Avernge per mine................................................ ~156, 756 



562 MINES AND QUAR.~IES. 

TABLE 82 .-Buinmary for clividend paying p1'oduciive mine.1 in Idaho: 
1902. 

Numberofmlnes..................................................... l ~o 
Po.r vn1ue of stock issued ............ -................................ Sll, 13(, •1 0 

~~E~~r:::~;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~: ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $1~1it~ ~~~ 
Mlscellnncous expenses............................................... $3 .• ~ 
Cost of supplies o.nd matcrhtls;....................................... $60b, 064 
Product: 

Placer-
V11luc ut mine ............................................... . 

Deep-
Orc mined and treated, short tonH .......................... . 
Value ol bullion contcnts-

Golcl ..................................................... . 
Sliver ................................................... . 
Leud .................................................... . 
Copper .................................................. . 
Total gross v11I ue ....................................... .. 

A verugc per ton .................................... .. 
'l'reatment charges and freight ............................ .. 
Value at mine ............................................. · .. 

Total value of product ........................................ · .. 
Average per mine .......................................... .. 

$7,000 

500, 670 

$336, 350 
Sl, 518, 217 
SS, 707, 701 

$1, 000 
$5, 563, 268 

$11 
$1, 088, fi22 
S8,f>74, 7·16 
$3, 581, 7•16 

$358, 175 

.NmJadct.-Ncvada was at one time the principal silver 
mining state. The famous Comstock lode in the early 
days of ihi history furnished more than one-half of the 
total silver production of the United States. The llood
ing of the lower levels of the Comstock: lode in 1886 
reduced silver mining in Ncvl1da to insignificant propor
tions at 1i time when the price of silver was nearly twice 
as high as in 1902. The technical prog-ress of recent 

• years, however, has made it possible to resume mining 
on the submerged levels even with the present low price 
of silver. 

The bulk of the product mined in Nevada in 1902 
was high-grade ore carrying gold and silver, and avemg
ing $62 per ton; this ore was shipped in crude state. 
There were 16 mines provided with reduction plants 
where low-grade ore was treated. 

There were 6 incorporated companies which declared 
dividends in 1902.. The total dividends paid by them 
amounted to $'7'7,602, which was equal to an average of 
2.8 per cent on an outstanding capital stock with a par 
value of $2, '748,000. The average production per mine 
for these companies was a little over $250,000; the ore 
treated by them was of a very high grade, averaging 
$'73 per ton. 

The working of the deeper mines in Nevadit required 
a larg·e investment of capital; hence the necessity of 
producing on a large scale. Three-fifths of the totnJ 
yield for 1902 was produced by 5 operators, each with 
an output valued at $100,000 or over; the production of 
1 of these 5 mines was worth over $1,000,000. 

The principal statistical data for N eva<l11 arc pre
sented in the following tables. Tab1e 83 is a compam
tive summary for deep mines with and without milh1, 
and Tabie 84 is a summary :for dividend paying mines. 

TADLE 83.-Summ<iry Joi· deep mines with and 11,illw11t mills in 
Nevada: 1.902. 

Deep mines Minos UEPORTim SEPA-

II 
MINEH AN!> Mil.I.~ 

wlthont and millH 1i.u1n.Y. 
mill con- rcporte<l I --·--·--------

------------1·-1-1c_c_t1~~~-- ~~Y· 
1

1 Mines. ~ 
Nmnb(•r of opemtors................ 01 7 1 U 9 
Ro.larled ofllclnlH, clerks, etc.: I 

~~]~?~~:::::::::::::::::::::::::: $\18,8~~ $53,2~~ $27,o~fi Sll,09~ 
Wage-eamers: 

Avcmge number................ •171 270 188 r.o 
Wages........................... $588,49•1 $228, 7M $199, 765 $01, 851 

Contract work....................... $4, 650 $3, \lU·l 
Work on silnro of produet........ ... $43, tl02 ·--11~;000" :::::::::: 
:r.Ilscellancous expenses............. $121, 5f>4 
Cost of supplies mtd 11111terlals....... $21G, 298 
Crudo ore shipped, short to1rn.. ..... 40, 584 
Ore treated, short tons ......................... . 
Vnlne of bullion contents: 

Crude ore shipperl
Gold......................... $1, 028, 88•1 
Silver.. . . . . . . . . . . . . . . . . . . . . . . $1. •135, 090 
Other met1ils .. .. .. .. .. .. .. .. $61, 618 
'fatal . . . . . . . .. .. .. . . . . . . .. • . . $2, 52'1, 592 

Average per ton..... • • . • $G2 
Trc11tment clmrgcs nnd 

freight .... .. ...... . . . .. ... $570, 712 
Value 11t mine............... $1, 95<!, 880 

Oro trcnted-
Golc1 ................................... .. 
Silver ................................... . 
Oth1lr mct1tls ........................... . 
Total ................................... . 

Avcrngc per ton .................... . 
Treatment oluugcH 1tntl 1 

freight .............................. .. 
Vnluo 1tt mill ............................ . 

Total v11lno of proc1uet . . . . . . . . . . $1, OM, 880 
Avcrnge per mine or m!ll.... $32, 047 

· · iffr;, 505 · 
$1'13,9·13 

$~1, :l81 $1, 1\19 
$1Ui, 2·10 $63, 1•10 

'll) 
an,958 :::::::::: .... ii7;~55 

$102 .......... ! ......... . 
.. .. s.1: ~::. /::::::::::I:::::::::: 

$1,•Mtl 1 ................... . 

srio /···--· .. •· ......•.•• 
$81(] 1 ................... . 

$6:10 ................... . 

$168, 3151...... .. . . S-1,13, OS7 
$220, am. • • .. .. • • • . $79, UC.G 

$2, 117 .••• ...... SGO 
$390, R23 .. • .. .. • • • $f>23, 113 

$11 .......... $5 

$21, 824 
$36H, 999 
$3tl9, 629 
$52, 80·1 

$11,·118 
Sfill,700 
!llill, 700 
1156,856 

-·------------~----·--------·------

TAnLE S4.-8ummary for dividend ptiying JJl'oductfrc minea in 
Nevada: 1902. 

Number of mines...................................................... oo& 
Par value or stock issued .............................................. 112, UR, 

~~ri~F~s::::: ::::::::: :::::::::::: ::::: :: : ::: : : : ::: : : : : :: : : : : : : :: ::::: sn~; ~[~ 
Contract work......................................................... $3, 2g4 
:Miscellaneous expenses .................... •........................... $17, l B 
Cost of supplies and matcrlalH...................................... •• • 816, 704 
Product: 

l'ln°$~h'1e nt mine................................................. $,I, lilO 
Deep-

Ore treated, short tons-
96 Ore from mine • . .. . • .. .. .. .. . . .. . . .. . . . . . .. • • .. .. • . . . .. • • • 26, •I' > 

Custom ores............................................... 10,061 
Value of bullion contents- ' 

080 

~~~(~: :::::: :::: :::::::::::::: ::::::: :::::::: :::::::::::::: $l~~i~: i~~ 
Other met11lR . . .. . . • . . . . .. • .. .. .. . .. . . . • . . . . .. .. .. .. . . . . . . . ii2os 
TottLI gross vnlne .......................................... $1, 931, 7f><1 

A vorugo per ton;............ . . . .. .. .. .. . . . . . . . . . .. . . .. $72. Ill 
Tren.tmont charges, including freight..................... $-!<IQ, 738 
Value at mine ............................................. $1, 489, 021 

Amount received for cnstom worlc.................................... $2r>, lfi8 
Total value of product ................................................ $1k 618, 084. 

Average per mine................................................. ~252, SG2 

The followin o· is n, · tabufor statement showing the 
~ . 

production of the Comstock lode for 42 ye11rs, from 1ts 
discovery in 185\l to the close of 1900.1 The statistics 
for the ;arlier years are estima,tes based upon reports 
by locators 1mc1 producers as substantiated by data. 
given hy millmen, and vV ells, Fargo & Co., au cl by the 
county assessors' records. The results are thought to 
he substantially correct. 

1 Prepared by Alfred W. Doten: Report of Director of tho Mint 
on the Production of the Precious Metals, 1900, })ages 162 and 163. 



GOLD AND SILVER 563 

Comstock total gold nnd silt•er production, j1·om discovc1'1/ nncl com-
UlClll'Cllll'l!f: 18fi.9 to 1900. 

YI:All; Oro (touH). uold1 VtLhW. HilYUl\ VllhH•. 'J'olnl vultie, 

---""----- ---.-"---·-·-·· --~·-·- --·--·---"' 

1859 ........ ............ $30, 000. 00 · ···$ili1o;ooi1:i1i1· $30, 000. 00 
JAGO ........ 10, 000 f150, 000. 00 7fi0, 000. 00 
]/!61 ........ U0,000 2, fiOO, 000. Oll l, 000, 000. OU 3, liOO, 000. 00 
lli(l~ ........ 250, 000 4, 650, 1100. 00 2, 850, 000. Oil 7, 000, 000. 00 
]8fi:l ........ •1'10,000 4, 9.10, 000. 00 7, 400, 000, 00 12, 400, 000. 00 
]861 •·•·•··· ll80, ·1fl0 G, 400, 000. 00 0, 000, 000. 00 lll, ODO, 000. 00 
186f• ........ ·1:10, 7-lf> (), lll3, ·1~8. 00 0, 700, 2:12. 00 lfi,8:JB, 720.00 
1s1rn ........ 6•J0,282 fl, 903, lli8, 00 8, 944, 7117. 00 14, !107, 8!lfl. 00 
1867 ........ . ·102, 17tl fi, 490, ·Ha. ~o H, 2·Ja, JIM. 80 13, 738, fl08, 00 
1868 ........ 300, f11iO 3, 3Ul, !107. GO 01 0871 AG1. •10 8,479, 7tlll.OO 
11169 ........ 27U1 fiR! 2. 002, 2:u. 20 4, •143, 8·l!i. 80 7, 40/i, fi78. 00 
1870 ........ 238, 91i7 3, 481, 7BO. lll 5, 222, mm. ~211 8, 70.J, 32fi •. (() 
1871 ........ ·IO!I, 718 4, 09\l, Hl 1. •Hi o, 149, 111. rn 10, 2·tu, r)2R. un 
1872 ........ 38•1, 668 41 89·1, fiflU. ~Ii 7, 341, 8B!I. 7!J i2, 2au, :um. 110 
1873 ........ •1·18, 301 8, 66~. 7!l:l. 40 13, 003, 187. J:I 21, 671, !IHll. fi:l 
18/.1 ........ 526, 7·13 8, 990, 7J.I. 00 13,.tsli, 071. O!I 22, 1170 1 7Rfi, lfi 
18il:i ........ f).!(il ·l2fi 10, n:m, 20H. ti:! 161 ·UU1 1 Bl2. 02 20,82ri,r.21. fl.1 
'1876 ........ 598, Rm rn, !147, •l!i-1. llH 18, !171, 190.12 31, 61 H, 1100, 20 
l!\77 ........ fiG2, 51U J.l,f1W,liJ.1.tiH 21, 780, 022. 02 Bil, BO!, r.:m. 70 
lf>W ........ 272, 909 7,HU4, fifi7.6·1 11, 7116, 83(). 47 19, 061, :19·1. 11 
1B79 ........ 178, 270 2, 801, 39.J. 33 4, 202, 091. 49 7, ooa, .JHfl. 82 
11180 ........ 172,3!1!1 2, 051, f>Oli. 00 3, 077, 409. 00 ri, 120, om. oo 
1881. ....... 76, 049 •l:lO, 2·1H. 00 6'15,372.UO 1, 075, !Wl. 00 
lf;H2 ........ !lO, lHI 0!17, il8fl. 00 1, 04li, 078. '.10 1, 7·18, •!fl.I. 00 
ll'flll ........ 125, U14 Ho~, riao, 54 1, ~03, 809. 20 2, O!lli, il-18. HB 
WR·I ........ 188, 309 , i,2111,:na.ao l, li77, 438. 40 2, RBH, 7fi2. 00 
18SI\ ........ 220, J.17 1, 120, na1, 2ri 1, 'llli, 071. O·l H, l•M, 1102. 20 
lAAll ........ 238, 780 2,0M, 020. lfi 1, 681, 208. 31 3, 78!i, 218, 4!i 
1887 ........ 22a, h82 2, •lHl, 170. 85 2, oao, mi8. 78 .J, f1ll, ~BO. fiB 
18118 •••••••• 271, 152 S, 169, 209. 07 4, 4r,s, or.R. on 7, \\27, 21i7. 7H 
lAAO ........ 286,HJ 2, 590. 973. 32 3, Sf18, 0•.19. Oli fi, floJO, ll2H. 27 
1~90 ........ 280, 075 1, 902, 349. 08 2, 988, 528. 5() ·l, 980, 872. fi!l 
1891 ........ 188,647 1, 880, 857. 02 2, 071, 28/i, /i:l a, 4fi21 u2. m> 
1R92 ........ 138, 678 1, 043, 158. Ru 1, mo, o~. 77 2, 17B, 2·17. 6a 
1R93 ........ 109, 780 1, 123, 262. M 7·1R, 8•11. 70 l,R72,l0l.2·l 
18[11 ........ 97, 0.10 768, 880. OB li12, li87, 09 1, 281,.IG7. 72 
1895 ........ OS, 558 5'18, 873. 08 865, 91fi. 79 lll4, 78\l. 47 
189G ........ 39, 240 340,25:!. 30 226, 83fi.fi7 /i(l7, 088. 93 
1897 ........ 17,850 223, 808, 6B 140, 20ii. 70 873,0H.30 
1898 ........ 10, 760 128, 023. 80 s2,orn. u2 205, 030, 81 
Hmg ........ o, 780 103, 000. 7•1 OR, C.71. 10 171, 077. 00 
1900 ........ 81i,300 881, •J23. 50 Bl!l,4'11. 70 700, RO/i, 20 

.. -----·---~-~---
Totn.f c~;~\ i. 10, r.gs, r.s1 HG, om, 877. 01 20s, oar., 002. RI ario, 240, 940, •lfi 

tn.11 i ngs 
added ................................................ 17,703,803.rn 

Avur-
ngo por 

ton. 
~----

"""""$75 
25 
28 
28 
211 
:!7 
28 
:io 
28 
~(j 
Bu 
25 
:12 
·IH 
43 
·17 
/i3 
!15 
72 
3\1 
BO 
J.l 
19 
1G 
Jr. 
H 
16 
20 
28 
21 
17 
18 
l6 
17 
13 
u 
14 
21 
19 
2/i 
20 

-·-·--·--~-~ 

Grn.n<l 1- --·· I 1-- ·~ ...... -···-
- totnl~ ... ~:-~:~:[_" •• _._=:::.:.c.:-_::_" .. :·.:·_:_: ~~~~1'. ROB.~~~. 
As the above Bt11tement shows,. the higher gmdc ores 

became exhausted by 1881, when the average value per 
ton fell by nearly one-hi11f. There was a tcmpomry 
increase in 1888 due to finds of rich ore. In 1900 the 
production .seemed to be on the incre11se. The total 
production has 11een valued by some ns high a1:1 
$500,000,000. This lode has producerl nearly us much 
golcl as silver. 

The statement below, dra\vn from tho same sonrce as 
the one preceding, shows the iinmrnial results of forty 
years' mining opemtions in the Cotnstock lode. 1 All 
the .mines are arritngecl in three gronps: (1) Those 
whose investments as represented by assessments were 
repaid by dividends. (2) Those whose dividends failed to 
repay assessments. (3) Those which paid no dividends. 

•Report of.Director of the Minton the Production of the Precious 
Metals, 1900, page 159. 

.li'orty year,9' asses.mients nnd dimdenrls o.f Comstock mines. 

OLASSIF!CAT!ON Ol' MINBS WITH llEGAl\D Nnm- 'l'otul Toto.I 
TO ABSESSMimTS AND DIVIDENDS. !1:~g!. UH8essments, dividendH. 

Tot1tl. ................................ . 28 $79, O•Jll, Oili $133, 101, 590 

Divl<lemls in CX<ll'ss of llHsessmen!s •...•..•. 
ntvl<lemls short ol nssessments ............ . 
No cl!v!<lunds pa.ill ......................... . 

fi 10, 635, fifiO 117, li~O, 200 
9 ·10, 238, 08'1 If>, 481, 390 

l·l 28, 170, 7U3 ............ .. 

The preceding stH.tement brings out the fact that only 
5 companies rotnmecl their investnrnnt with profit; 9 
companies have p11icl dividends, not sufficient, however, 
to repay for the capifal invested, while one-hlf of the 
Comstock companies never re~overed the capital in
vested. That so much capital was found for investment 
in obviously unprofitable venturofil is thus explainod by 
Mr. Doton: "The regular assessments levied upon the 
nonpayirig. mines were paid with the utmost facility by 
the nmrket itself, delinquent assessments l)eing imme
dit1tcly added to the price of the stock, fortune-lilincled 
dealers lrnrdly knowing- or caring- how it was done or 
who paid it, nncl it is to this recklessness o:f stock 
speeuln.tions that many of their mines owe their very 
existence to-day. ' 1 

WORLD'S l'RODUOTION Ol!' GOLD AND SILVER IN Hl02. 

Table 85 represents the world's production of refined 
gold and silver in 1H02, as estimated by the Director of 
the Mint. 

It shows that p.s a producer of gold the United States 
held the second rank, being preceded by Australasia; 
South Africa followed next, the fourth mnk was held 
by Russia, n.ncl the :fifth by Canada. Great Britain 
with her colonial empire produced, in round numbers, 
'$154,000,000, or more than one-half of the total output 
of the world, 11ncl the United States followed next with 
$80,000,000, or more than one-fourth; both nations 
together contributed four-1.ifths of the product of the 
gold mines of the world. 

Mexico wtts the leading silver producing country, the 
output of her mhrns exceeding one-third of the world's 
proclnctiou; the United States followed cloRe behind, 
with one-third of the world's output. North America 
contributed 71. 9 per cent of the world's production, 
and Oentml ancl South America 14.1 per cent, making 
for the entire American continent six-sevenths of the 
silver product of the world. 
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TABLE 85.-WORLD'S PRODUCTION OF GOLD AND SILVBR FOR nrn CAJ...gNDAR YEAR 1902. 

[Report of the Director of the Mint, "Prolluction of PreciouH Metals," 1902.] 

aor.n. RH.VER, 

------~----------· --------·--··-----·.-·-·--
KllogmmA Ouncos V ihu• Kilngrcmrn I Onnccs Coining Cmmnn-

COUNTRY. 

(flne), (tine). 1 
• (llnc), (tine). '·alue, einl yullw. 

---~--------------·-------·----· -----" - ------- ----------- , _______ --·------·· 
Total. .......................................................... .. 

North America: 
UniterlSlnt:es .................................................... .. 
11eXil~O ............................................................. . 
Oan1lcla _ ................ , ......................................... .. 

South Arncri(m: 

~~f1;!I~1.1:1:.: :: : : :: : :::::::::::: :::::::: :: :: : : : : : :: ::::::: :: : :: : : :::: 
Bmzll .............................................................. . 
Chile ............................................................. .. 
Colombia ......................................................... . 
Ecu.idor .......................................................... . 

gi~l~~~ rn~~\\~~;;~:: :: ::: : ::: : : :: ::: :: : ::::: :: ::::: :::::::::: :: :::::: 
g~~~~~ .<.~~~'.:(:~:.::: :: : : ::: : : : :::::: :::::::: :: :: ::: : : :: : : : :: : :::::: 
~~~~~:iK1~1-: ::::::::: :: : : :: : : :::::::::: :: :::::: ::::: ::: : : :: ::: : ::::: 

Central Ameri~11 ..................................................... .. 

Hii,215 

120, 373 
15, 279 
31, 209 

·If• 
7 

3, 001 
8G6 

3, 791i 
801 

2,721 
484 

S,G42 
3, 500 

87 
653 

8,012 

H, 318, fltlO $295, 889, GOO 

3, 870, 000 
,191, 156 

1, ooa, ~155 
1,4fil 

228 
96, ·188 
21,s2ri 

122, 031 
0,n7fl 

87' 491 
li\, 577 

117,077 
112,525 

21 790 
20,98fl 
96,8'12 

80, 000, 000 
10, 153, 100 
20, 7·11, 200 

30,000 
4,700 

1, 091, GOO 
075,200 

2, 022, llOO 
200,000 

1,808, HOO 
822, 000 

2,420, 200 
2,820, 100 

57, 800 
433, 800 

2,001, 900 
Europe; • 

Ansttlit·Ilnugm·y .................................................. 3,207 105,037 2,171,300 
Flnl{tnrl. ...... .... . . . .. .... •• ... .... • .... ........ .... . ••• •• .... •... 2 6H 1, 300 
!Crance .................................................................................................... . 
Germany.. . .. . . . • . .. .. .. .. . • • • . .. .. • • .. .. . .. .. . .. .. .. . .. . . • .. . .. • .. 9·1 S, 023 62, riOO 
Great Britain .. .. .. . .. .. • .. • . . .. .. . • • . ... .. .. . • .. .. .. • • • .. . • .. .. . . . 175 5, 626 116, 300 

fi~lr:~;::::::: :::::: ::·::::::::::::::: ::::::::: ::: ::::: ::::::: :::::: · ..... ···1 ···· ·· · ... 2~r · .... · · ·~: ~~~· 
Portugal . • . .. . .. . .. . .. . . .. .. . .. .. .. .. .. .. .. .. .. . .. .. . . . • . . • • . . .. . • • 2 63 1, HOO 
nns~i11 • . . .. . . .. .. . . • • • • • • • • . • • .. .. . . .. .. . .. .. .. .. .. . .. . .. . • . . .. • .. . 33, 905 11 090, 053 22, 53ll, 400 

~~~r\1cii::: :: : :::::: :::::::: :::::::::: :: ::::::: :::: :: : :::::::::::::: 5~ a,6~~ i~: E~~ 
Turkey ............ ................................................ 'JG 1,480 30,600 

Austrnlnsitt . .. .. . . .. .. . • . . . . • . • . • .. .. .. . . .. .. . .. .. • .. .. .. . • • . . . .. • .. • .. 122, 7•19 3, 940, ll7·1 81, 578, 800 
Africn...... . .. • . . .. .. • . .. .. • . • . .. .. .. • • . . .. .. .. .. .. .. .. .. .. . .. .. . .. • • • • 58, 716 1, 887, 773 39, 023, 700 
Asia: 

British Incllil. ..................................................... .. 
China ............................................................. . 
Eust Indies (Brltlsh) .............................................. . 
East In<lles (Dutch) .............................................. . 
Jnpan ............................................................. . 
Koren ............................................................. . 

9,588, 100 
8, 731,800 
1,027, 100 

504, llOO 
1,287,000 
3,500, 000 

l, 72ll, GO:J flu, r.oo, ODO 
1,872,091 no, 17li, GO·.! 

138,891 '1,:ma,7H 

1, 174 37, 720 
40<!,201 12, 992, 011 

71, 7"7, HOO 
77, 804, 100 

n. 00·1, 500 

·18, 800 
16, 708, GOO 

2D, ·115, 000 
31, 8113, tiOO 

2, 281, 000 

20,000 
6,886, 100 

.. .. · · iiii;·j1i:i · .. · ·:i; tin1i: 102 · · · · ·.r i1ii; tioo · · .. i; 800;.iuo 
ufl, 26\l 1, 77ll, BlH 2, 297, 000 9U, 600 

2'10 7, 73\l 10, 000 •I, 100 

...... iS~; 6iiH . ..... j; ~fl.i; 528 . .... fl~ f)i:3; 71)0 . ... 2; 2GO; 200 
24 755 1, 000 400 
5R 1, 887 2, 400 1, tlllO 

30,217 971,320 l,2M,800 fiH,flOO 

ris,r,23 1, 881, 131! 2, 132, 200 997, [100 
269 8,679 11,200 •l,ll{]{) 

11,Ufill 38·1, 389 4D6, 900 203, 700 
178, 032 5, 72~, 6·11 7, 399,000 3,03B, 000 

5,387 17:1,208 2'.!3, uoo 91,800 
33, Olfi 1, 0\10, 188 1,,109,f>OO 577,800 
30, 000 90<J,339 1, 2'16, 800 511, 100 
6,,122 206, 418 206, 900 1Q9, •!OC 

118 3, 773 4,900 2,000 
4,937 158, 079 20fi, 200 81,100 

115, 11:1 3, 700, 189 ·l, 784, 100 1, UGl, 100 
1,439 <lfi, 22() m,soo 2.1, r.oo 

H,U-JO 480,fil\O ll21, 800 2fi.J, 700 
2·19,GUO R, 020, 037 10, 377, 100 .1,2r,a,i;oo 

----~------------------------ -.,--------~---·---------·----·-----.. -------~------

Tho following table shows the silver production of 
the mines a.nd smelters o:f the world from 1889 to 1901. 
The mines of the United Stittes and Mexico produce 
about two-thirds of the world's supply of silver. The 
United States smelts and refines all silver exported . 
from Mexico and Canada and a portion of the produc-

tion of Central and South America. Great Britain, 
Germany, and Belgium together import tillout onc
hal:f us much sil vei· ore us the U nitcd States. Tho 
countries from which they draw their supply o:f ore nro 
chietly Australia and South America. 
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TAnu;: 86.-WORLD'S PRODUCTION OF SILVER FROM MINES AND SMELTERS: 1889 TO HJOl. 

[Figures for 1893 to 1901 from "Lead, Copper, Spelterb'l'ln, Silver, Nickel, Aluminum, and Quicksilver\" compiled by Met111lgesellsohltft imd Metllllnrgische 
Gesellschnft, A.-G., Frnnkfort-on-thc-Mnln, Octo er, 1903; those for 1889 to 1892 from "Smnmnry oft 1e Statistical Report of the Metallgesellsohiift."] 

[l\Ictrio tom.] 

COUNTRY. 
I'roduct 
of smelt

erH. 

1901 l!JOO 

Excess of Excess of 
l'rorlnct l'rotlnnt product pror~11ct 
ohmplt- olminos ofsmelt- ofmmcs 

ers. · erH over over 
mines. smelters. 

-"------------------1---"- _" ___ " --··- ---· ----

1890 

l'roclnct Product 
of ~':1s~lt- of mines. 

Excess of Execss of 
prot1nct product 
of smelt- of mines 
ers over ovm· 
mines. Hmeltl!fS. 

'.l'otal procluction................ fl, fill. G r., •14'1. 1 '.!, 12·l. 7 2, Oii7, 2 Ii, r.1:1, 0 fi,.lll\l, 3 2, 251. 2 2, 038. 5 fi, 277. O 5, 287, 1 1, 9G7. & 1, 927. 6 

Europe .............................. 1,l:ll.r. .J:i8,(l 7'19.2 53.2 l,lHO 421.0 729.4 37.0 l,1'10.8 ·!28.1 752, 9 40.2 

ai~~~aElii~ii;::::::::::::::: ::: : : :: : :: :: :: i~~: ~ 11k ~ ~~~:& 
l!elglum .................................. 167.0 .... 1.o_a_,_o_, ...... ,

1 
... 

2 
.. 

S£aln and Portugnl....................... Of>. O UU. 2 
I•rnncc.................................... 77.f> 1·1.'l O:l.·1 ........ .. 

'110. 7 ll18. 4 2·17. 8 •107.0 19•1.2 27a.·1 
2G6.0 li.O 259.1 .......... 275. 0 5,8 2G9.2 
M3.0 ..... 01i:2· Hil,O ........... 120. 9 ·····75:4· 120. !l 
uo. 9 0.7 ·········· 88. ·! 12.0 
85,0 H.1 71. 5 82.1 14.5 07.(i 

Austrilt-Hnngm·y .. .. . . . .. . . .. .. . . • .. . .. . . l\2. 8 02, 1 o. 7 ......... . 
Itt.tly • . . . . . . .. .. . . . . . .. .. . .. .. .. . .. . . .. . .. . 82. 5 2:~..i 9.1 ......... . 
Greece ............................................ ,..... 3f).9 ttn.u 
Turkey.................................... l.fi 13.'l 11.9 

~~~~r~·~ :: ::::::: :::::::::: :::: :: : : : : ::: ::: :U ~:ii ................ :.·~. 

50. 8 61. 0 ••••••••• ,1 2.1 60. 0 59. 0 1. (i 
:n, 2 28, ·1 7.8 ..... ai:r,· SS.G 25.5 \\,1 ...... liti:7 ...... i:r,· :n.r, ...... i:r,· HG, 7 

·I. ·l 2, 9 4.4 2.9 
fi.O fi. ·1 0.·1 ·!. 0 4.5 0.1 ····---··· ·L4 •J.5 0.1 '1.2 •.t.2 ........... ····---··· Sweden................................... 1.7 1.7 .................. .. 1,9 1. 9 ........... .......... 2. 8 2.3 ········*· ·········-Scrvla ............................................................................ . ........... .......... --··-····· ···-······ 0.\\ o.o 

AmN·iim .. . .................. ... . .. . .1, 138. o ·1, fi.J:l. 2 1, am a 1, 77r1. r. '1, 200. o •J, 507.·1 1, 510. o 1, 70·1. o a, 015, o 4, :mo.s 1,211. s l,(lflll.1 

United States............................. H,088,0 
MCX[('O.................................... 750.0 
Ccntml anc! South Americtt..... .......... HOll.O 
C1mnchi ........................................... .. 

Austmlin. •....... _ ... ;..................... mo. O 

~€:J:~¥titiiii8'.: ::: ::::: :::::: :::::: :: :::::::: .... -~~ .. ~-

1,717,7 
1, 70:1. 7 

~(\8, 7 
l(l:l. l 

400.0 
fill.8 

4.!.fi 

1,370.3 ........ .. 
l,o.1:1. 7 

f>l\8.7 
rna.1 

.......... 2~(1.0 
fl.2 ......... . 

~. f> 

1808 

COUNTRY, Exeo~8 n! l~xecss of 
Prndunt J>rodtwt prod11<1t 
of smelt- l'rnr111ct of smelt- of mines 

urs. of minrn'I, era over ovc1• 
mines. smelters, 

3, :no. o 
(\fi0.0 
300.0 

180. 0 
59.0 

1, 793.'l 
1, 780.\l 

?88, 7 
lil8.•1 

1,51U.O ........ .. 
1,lStl.9 

488. 7 
rns.4 

. '1li1, 0 .. . . .. • .. . 235. 0 
,.~.8 fi.2 ......... . 
2.5 '.!,[) 

1807 

2, 915, 0 
700.0 
800. 0 

1, 703. 7 
1, 730. l 

RlU. U 
100.1 

1,211.3 ......... . 
1,oau.1 

f>l!I, 9 
100, 1 

mo. o aoo. a .. .. . .. . . . 2a1. s 
50. 2 fi2, u 3. 8 .......... 

lfiOO 

----~---II·---~--~---"----

Execssof Exccssof 
Pl'Olluot I'rocluct product product 
of smelt· or mines of smelt- of mines 

et'H. • crs over over 
mines. smelters. 

Excess of ExccHsof 
Product Product pro<lnet product 
of ~~~lt- of mineR. ~~~~~~i: of~~~:e• 

mines. smelters. 
----------------\---- ""_ .. __ ,_. ___ _, --- ---- ------------ ---------------

'rotai production................ 5, 32•1.1 fi, 259. 3 1, 978. O 1, 913. 2 5, 3ti0. 0 •J, 990. 6 2, 0<19. 0 1, 079. 0 5, 258, 8 4, 880. 2 1, 658. 4 1, 286.8 

Europe.............. . .. . .. .. . • . . • . . . 1, 215. o 4lfi. l 8'10.0 40. l 1, 2•10. 2 408. 9 878,8 42. 0 1, 070, 8 528,0 674. 5 126.8 

Germany .................................. 480. 0 
Great J!rltain ............................. 310. 0 
J!elgimn .................................. 100. 0 
~nln and Portugal ....................... 114.0 

rnnce •.................................•. 90.9 
Austriu-Hnngary .......................... fi9.l 
Itnly ...................................... 43.4 
Grecca .................................... ...... i.'i;" •rurkcy .................................... 

i{~i~~:. :: ::::::::: ::::::: ::::::::::::::::: 4.8 
8. 7 

Sweden ................................... 2.0 
Scrvla ..................................... 

America ............................ B,875. 0 

United States • • . . .. • ... . • • . • .. .. • • • .. . .. . . 2, 825. O 
Mexico.................................... 750.0 
Centml and South America............... 300. O 
canaaa ............................................ . 

178, 3 
o. 0 

..... 7i;:r 
14.8 
rio. ,i. 
25. 0 
42. 0 
4.4 
fi.4 
8. 7 
2.0 
o. 0 

4,457. 2 

307.3 
803.4 
100. 0 
37. 0 
76.6 
2.7 

18.4 ..... 42.'0' 
2. 9 
o. 6 

........... .......... 
·········· ...... o:a· 

1, 131. 4 1, 713. 6 

1,lBl.4 ........ .. 
l,Olli. l 

r.no, o 
138.5 

Australia.................................. 178. O S2G, 4 .. ..... ... 15S"i 
Japnn ................................... ·.. 60.5 60,6 ....••.•.• ll.l 
Enst Indies ....................................................................... . 

448, 0 
875,0 
75. 7 

131.0 
80.•l 
rio.s 
45.S 

...... iT 
5.<1 
8.9 
2.2 

8, 850.0 

2,850.0 
700.0 
800.0 

171.0 277.0 428.4 
7.2 S07, 8 810.0 

'"""ii:2· 75. 7 59.4 
59.8 92,0 

16.9 6S,5 70,5 
01,8 5,5 59. 7 
22.9 22.4 .. '''37.'4' 88.1 
37.•1 ..... "i:5· 
4.4 2. 9 
0.5 1.1 4. 7 
8.9 ..... 'i:il' .......... 10.ol 
0,6 ...... o:a· 2,l 
o.o 

4,157.8 1, 174.4 1, 482. 2 3,804.0 

1,675.6 1,174.4 .......... 2,814.0 
1,677.0 .......... 977.0 750,0 

682. 8 332. 3 800. 0 
172, 9 172, 9 ........ .. 

183,8 
8.2 

.... i7o:a· 
lG,4 
58. 0 
27.2 
a2. o 

7, 0 
5.0 

10.5 o,o 
0.6 

s, 912. G 

1, 830, 3 
1,422.S 

500.3 
911. 7 

245.1 .............. 
301. 8 ........... 
59.4 ...... 87:8 

·····r,4:r ................ 
1. 7 

10.9 
82.0 

13.5 
o.s 

·····T5· ll.1 

0.6 

983. 7 1,032. 8 

983.7 ......... . 
072.3 
200.s 
99,7 

2H.7 3(\g,fi .......... lM.8 253. 0 380. 7 .. . . • . . . • • 127. 7 
55.7 04.•l 1.8 ........ .. 64.5 04.3 o. 2 ........ .. 
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T.Am.E 86.-WORLD'S PRODUCTION OF SILVER FROM MINES AND SMEL'rERS: 1880 TO lHOl-Continued. 

===============~==========:== -----------------·-:c:"-==:===·--~===~-'-''===:==c======= 

COUNTRY. 
Proclnct 
of smelt· 

crs, 

18115 

Totul production ................ 5,233.2 5,210.0 1,510.6 1,.rn1.a 

Pro<lnct 
of Htnelt· 

cri;. 

181H 181!3 

Excess of I Excess o[ 
produc~t ( prodnet 

11( HlllClt· I of lllillt'S 
l 1T.:-\ over 1

1 over 
n1hwA. 1 Rnwlters. 

--- -· --·--- ----- --- ----··------ ------ ·----------'----·---
: 

fi,•100.fi l\121.0 1,tHl.li i,a5a.o n,.Ja.1.n 5,1·17.R 1,.1;;1,o I 1,1ss.u 

· -----~1~.=1_5"'6:. 2:
1 ~~~----~~-~=,1_-,~:--_o= =~G=~

1

·,= -___ =_7 __ =0._=0"''
1

"-=1~
0

·120:.~ ==45r.~~ ~!~i:~i.~ -~=7~~ \ ~~::~u;~: ~--_-_;~-!~ti. ---~~~~(-- ~~ 
Germany.................................. 392.0 181.0 211.0 .......... •HJ.2 rn:1.o 2n1.2 .......... [ 4-Hl.:l 179.0 2i0.3 ! ......... . 

Europo .... : ...................... . 

Great IMtnJn • • • • .. .. . . • • • • • • • • • • • .. .. .. . . •120. 0 8. 7 411. 3 .. • • . . • •• • tlOO. 0 7, \I fiU2. 1 .. .. • • • . • . tmo. 0 7. u f>02. 1 i ......... . 
Belgium.................................. llll.9 tlll.9 .......... !i7.0 .......... 117.0 .......... ll2.7 .......... 62.7

1 

......... . 
Sp11innncll'ortugal.. ............. .-....... 83.0 109.8 .......... W.8 Hii.U 0:1.U 21,.1 .......... tl2.ll l\2.tl ................... . 
Fr11nce.................................... 71.l 17.6 ria.r, .......... 07.0 211.1 70.\l 08.l OH.1 ................... . 
Austrfo-Hungnry ................ .'........ 60. f> li7. U ........ .. 7. 4 58. B Hi\. fl • .. .. .. . .. 2ii. ~ lll. 2 uo. t .......... · 2t!. \I 
It11ly .......... ... .............. ...... ... .. •14.2 5, 7 :JB.f> .......... fi8.H ~8. 0 2U. 7 ••••. ..... •J0.1 :m. U 11.2 ! ......... . 
Greece............................................... 85.4 !lfi. 11 8fi.·1 tm .. 1 2.0 :·-··-··•H 2.0 
Turkey.................................... 1.5 8.1 O.fi 1.5 l.fi .......... .......... I.a 11.3 [.......... 5.0 
Norw11y................................... 5.0 0.1 1.1 •t.8 ·1.7 ll.l .......... 1 •1.H ·1.il O.il ......... . 
Russia.................................... 10.8 12.5 1.7 U.11 H.tl J.a .......... 12.f> ltl.t 1 2.-1 .......... . 
Swcclen ...... ................... .......... 1.2 1.2 .......................... ~.'·.'.D ....•.• ~.".u ..• ·•·•·.·.•.·.•.·.·•· .·.·• .. ·,·.·.·.·.·.· ..•.•. ·1. •• ".' .•••••• ·.I..".' .• ••••·.·•·•· ...... • ...... •·•·•· .• ••·•·•· Setvm ..• : ................................................................. _. ..... .. 

a, uuH.1 11, 0-11. 7 riun. o 9110.1 I 3, 781. o a, 0011. o 1 m:!n. ~ 10-.t 2 Amcrirni . . •. .. . . . . . .. .. .. .. .. . . . . • • . 3, 767. 0 •l, BOO •1 7B:l. a 1, 2oti. 7 

United Stntcs. ....... .. .. ....... ........ .. 2,'167. 0 
Mexico.................................... 800,0 

1,733.7 
l,'ltl!.O 
1, ()[>(), 5 

ws.a ......... . 
!ilil. 0 
ririo.r, 

5fi. 2 

2, 136.•l 
l,ll(i!.7 

5(1().0 

....... --···-----··· ----·---·---- i ·----- ... i·-·-------··--
1, u:m. o riuG.:1 ......... ·j 2, mn. H 1, Rnn. n t mm. 2 ........... .. 
1,-lCi:l.-l .......... •Wl.7 HHll.2 1,:mo.1 !···....... 490.!l 

Central 1tn<l Soutl1.Amcrlcn...... ... .. ... 500. 0 1, om. o r.12. o 1 ooo. u 7oa. 11 . . .. • . . • 20:1. 6 
C11nuda ............................................ . 65.2 20. ·1 ~n .. 1 i • . • • • • • • • • 7. 7 . . . . . .. . . . . 1. 1 

A11stmli11........ ...... . .. .. .. .. ........ ... 237. r. 380. l . .. ... ... . liil. G 210.0 
72.~ 

I I 
nn2.a K12.al 1H7.o 6:l7.Hi.......... 4;,0,8 

110. 1i ..... ii.T . .. . ml. -1 li8. o 1 11. ·t ......... . ~~~~~1ir1ics::::::: ::: : : : : : : :::::: :::::::: :: ..... :::~ ...... ~:::1 ....... ~:~. :: ::: : : ::: 

COUNT!\Y, Prod· 
uct of 
smelt-

ers. 

18112 1801 

--~---~---~--·-·····-· 

Prod· 
not of 
HIUt\lt• 

ers. 

Bxc~C8R Itxe.oi.;~ 
nrocl- of pro<!· of J>!Olfl· 
.1: \Wt 0 '1 net o 
net ol Hn;l'lt· mhwH 
mine~. ~~·r.~ o\·or ovHr 

lllhWH. Hl!Wlt· 
crs, 

-------------·--- ------ ---- --- ~· ··-- --- --··--.. -

l'rOtl· 
u1•t of 
Hmelt· 

crH. 

1800 18811 

'--· .. 

Tot11l production ..... 5, lfi8. 0 ·I, 707. 7 1, 211•!.8 H6·1. fi •1,fiOu.O •1, 207.R 1,207. 8 670. !l 4, 3H6. 7 'l, Hl.1 \HR. 0 075. '1 •J, 175. li :!, 1100. \l 903.i> 028. \l 
..::::;;;-~..::.:::: :.:.== ;.=•-.. -.-. ~ ::;;:::::-"7:::.::·.;:;: ;.:;;;;.;,.: _-,,: __ ; ;.:_= .:~ .. :;'.:::.·.;; .. .,; ___ : _.-.;:· ::::::: .. ":''."-.-····-· .:~-~:.~~: ~-.-... -. ..::;;.:;-;.~;:__ . ..:..~ .... :;,.::_.~.:;;; .. ::;::::.::..-.:::. 

Europe ................... 1, SG2. 5 •178. 0 8011. 0 12.1 1, 8•10. 5 •121. •l 92•1.1 H. 0 1, 0811. 7 •Hill. fl llU2. 7 ti.f> 11, 082. 2 •lO!l. 2 ll73. 0 •••• 

G()rmnny ....................... •J87.B 212i 21ri:7--· ·4~1,9--·1s11.n - 2r,~.R 0102,0 rn2~1 ~20.x --=~:-:\-40:!.1! ~-2iii:2·'~=: .. 
G1·cat Britain................... fiJO, 0 5, 3 fJ84. 7 • .. • .. .. llOO. 0 0.1 f1UB. \l 400. 0 11.1 B\10. \I ........ I :lRO, l} \l, f> 370. fl ....... . 
Bclgl11111........................ 57.0 ........ 57.0 ........ rio.o ·••···•• fill,[) M.O »J.O ........ 1 •12.1> ·12.6 ....... . 
Sp11in ancl Portngnl..... •• .. . . . . 55. 7 •JO. B u,.1 . • .. . • .. lit. I\ •IU. a · r.. 2 40. o fit. fi • • • .. • • • r,,r, rm. o rit. 5 lll. 5 ...... .. 
Fr11nco ......................... 103.2 92,7 10.f> ........ 71.3 O·l,2 7.1 71.l 71.l ........ ........ HO.II RO.U ............... . 
Austrln·Hnuga.ry............... li5.U f>o.1 ........ 0.1 li3.0 li2.ll t.O ri:l.U fi(),(l 2,.1 ........ fi2.tl f1\!,li ............... . 
~~~Kee:::::::::::::::::::::::::: .. .'~~:~. s~:~ .... ~:~ ..... i.ii' a1.o ll7.o ........ ........ :14.·t 10.1 2-1.:1 ........ aa.r. s.1 20 . .i ....... . 
'l'urkcy......................... i.a 6.3-........ r..o i.s ~:~ f.:il ""T:i' '"'i::i· :::::::: :::::::: .... i::i· .... i.T :::::::: :::::::: 
Nonniy ........................ 4,8 ·l.5 o.a ........ •J.7 fi.7 1.0 r..o ri.11 ........ o.ri fi.a 5.1 0.2 ....... . 
Russia.......................... 9.5 H.5 ........ 5.0 H.fi 13.\l 0.11 ........ 1-1.1\ rn.o ........ o.fi 13,8 B.2 10.11 ....... . 

~~~~~1~1'.:::::::::::::::::::::::::1 ... -~·.:. :::::::: .... ~::. :::::::: .... r::: ..... ~·.: ..... :·.~- :::::::: ) .... ·'.:~» ... :'.:: ..... ~:::. :::::::: ... .''.:: .... ::::. :::::::r:::::: 
Amcrl~a .................. 3, 084. 8 a,soo. o 3tl8. s 01110. o a, 87G. o a, 48\1. o 2H:i, 7 a111;, 7 'il, 1112. o :i,.1.12. 11 21-1. !I •tori. 2 n, or,o. 11 a, 2-H. 2 2ao. f, ·12-l. ·I 

---·--- --··-----·- --·---.. -· -- . 1 ................ _ ....... .. 

United St11t.cs ................... 2,3-1•1.3 1,!l7fl.5 :mR.8 ........ 2,098.H l,RJ.J.O 2H:l.7 ........ ll,\llO.•I i,nor,,n 21-1.11 ........ 1,7Rfi.\l i,rir1ri .. 1 
~;lcxlco •••.••.•• , ............... B•ltl.fi 1,228.11 ........ 388.•I 777.7 1,0H·t.1 ........ itlltl.•I 8:12,\! 1,211.0 37\1,.l 81'1.'l l,H:l.!I 
{:en tml 11.11<1 South Amorlm.... liOO. 0 590. II .. . .. • • • !10. 9 500. 0 liHU. fl .. , .. • .. HO, ii 4r.G. 0 li2:1. il 7:1. ll •100. U f>B:l. 0 
Cnnndtt......................... ...•.••. 10. 7 ........ 10.7 ........ 0.8 ........ ll.ll ,........ 12.li 12.5 11.U 

~:l(),ii ....... . 
;\~';,l.fi 

113.0 
11.!I 

A11Rtrali11....................... 71\.0 •118.l ........ 3·13.1 off>,fi 311.1 ........ 2tlf>.O I fi·l.fi 25H.2 ........ 20:1.7 20-1.fl 20-J.i> 
Jn.pan •.••• · ..................... ! 35.7 5f>.O ........ rn.·3 ·t:l.o .1:1.a ........ o.a ri2.o ·12.ri rn •. 1 ........ '"4ii:o· .13,0 ...... .. 

Enst Indies .................. ··:i_·=:.:.:_:_:·:_:~~L ...... ·:: __ :.:_:,~_::=: ............. ::·: .... :: ·J:· :·.:::__: ::::_:.:_:~..:..:.:__:_:.:_::_: .. ~· ·:~:: .............. · __ ·, '-------'-----------·--· 
l'RODUCTION QI!' LEAD. 

Lead content8 of O?'e8 smelted in tlw United 8tate8, 
1894 to 190'2.-A com;iderable part of the value of the 
total output of silver mines is the value of the lead con
tents of their ores. 1n many cases the value of the lead 
contained determines whether or not an ore can be 
mined with profit; and, therefore, statistics of lead a.re 
of direct interest in connection with silver. 

About three-fourths of the entire output of refined 
lead in the United States is obtained from silver bearing 
ores, as appears from the following tlihlc. The ores of 
Missouri1 Kn.nsttH, 'Wisconsin, Illinois, Iowa, Virginin, 
and Kentucky are nonargentiferous; all others are 
argentifcrons. 
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TAm,E 87.-LEAD CONTENTS OF ORES SMELTED BY THE WORKS IN THE UNITED STATES, BY STATES AND 
TERRITORIES: 189•1 TO rno2. 

[United Sttttes Geologicitl Snrver, "Mineral Resources of the United StnteA," 1902.] 

[Short tons.] 
~ ----- ------------------ ------ - ----

81'A'fg OR TlutllITOHY. 100~ 1001 moo 
I 

1800 1808 1807 1800 1800 180·! 

-------

:: . ::~,~'~] Total lP1ul ponkntA Amerienn oreA smclto<l . ....... ·=-:~~2~_7 28.J. 20.1 230, 090 235, [>73 _ _ 222,.:1.9_~~ 107, <106 182,331 _ __120, 383 

Colomdo ................................................ 51, 8:l3 7B,2(lf> 82, 137 70, 308 57, 352 <10, 57G 4•1,803 46, 984 50,-018 
Irt1tl10 .................................................... 8·1, 742 79,0M 85,4H 52,lM 59, 142 58, 627 46, 662 Sl, 03~ 33, 308 
Utnh ..................................................... 53, 01'1 49, 870 •18,014 29, 087 30, 200 40, 537 35, f>78 31, 305 23, 190 
Montana ................................................ •l, 4:18 5, 791 ············ 10, 227 10, 74fi 12, 930 11, 070 9,802 9,637 
New Mexico ............................................. 7-11 1, 12-1 ············ 4,85G 5, 707 u, 12:l 3,461 3,040 2,973 
Nevn<la .................................................. 1, 2GO 1,873 . ........... 3,388 i· ~~:1 950 1, 17a 2,583 2,254 
Arizona .................................................. 500 4,0·11i . ........... 3, 377 2, 18<1 1, lGii 2,053 1,480 
Cnlifornhi ............................................... 17U 381 fl20 •187 ',182 383 691 019 478 
'Vushington ....................... · ...................... . 1, •167 } 1, 02U ············ 8U2 1,349 638 J ,006 881 150 Oregon, Aln,lrn, South Dttlrntu, 'l'cxus ................... 2, 18.J 
llfls"m1rl, Knmn•, Wisconsin, Illinois, Iow11, Vlrglnitt, 

7U,Hi> G7, 172 5'1,•l·l<I 54,4GO 50,5'12 51, 887 53,50(] 46, 300 tlll<l Kcntnckr .............................. ... 

1Fiw1d'8 produ,ction and con81trnpt£on 1~f lead, 1889to1902.-Thc following fable shows the world's production 
and consumption of lead, by countries, from 188H to 1902: 

TAnr,E 88.-WORLD'S PRODUCTION AND CONSUMPTION OF LEAD: 1889 TO 1902. 
[l'rodnction Jlgurcs from "Lend, Copper, Spcltcr, Tin, Silver, Nickel, Almulnmu 11nrl Qnlcks!lvor," compiled by Mctallgesellsch11ft 11nd Mctnllurgische Gescll

schnft A..ll., Fmnkfort·on-tho-Muin, Oetol>cr11903. ConAm11ption Jlgnrcs from isso anrl l8U2 lrom "Snmm11ry of the St11t1stlcal Report of the Met!11lgescllscl111ft;" 
those for 1803 to 1902 from "Mett1llgcscllscl11ut tmd Mctullurglscho llcscllscllltlt," October, 1903.] 

[Metric tom.] 

lll02 mot 1000 

··-------·11----,-----:-----~---11-----,-----.,,..--------

COHN''l'RY. 

'l'otnl. .......................... : .. 

North Amurh•11: 1 
Unlted 8t11tcs ......................... I 
Mexlcoi ............................ .. 

l'rodne
Uon. 

Con· 
Alllll]>• 
tlon. 

Exccssof Exccssof 
ennAnm]l· prorlnc· 
ti on over tlon over 
pr0<luc- conAUlllP· 
. lion. tlon. 

·-:-~7:",--·:-·::·-~=::::°:.".'::::·.~.:::::=.:;:.;-.::: .. ';'.:::: 

2·12, 700 
102,000 

8, 900 

267, 675 2·1, 975 .......... 
.................... 102,000 
.......... .......... 8,900 Cunnd11' ............................ ~.

1 Etunpe: 
8pnln ................................. 172,200 .......... .......... 172,200 
Germam· 110 300 mo, 237 lfJ, ll37 
UrmtB1~li1ii;i::::::::::::::::::::::::: 21:100 2B8,2H 211,lH 
[tt1ly .................................. 26,.100 28,27:! 1,873 ........ .. 
Belgium.............................. 19,fillll 22,500 :l,OOU ........ .. 
l•'rnuce........... .. .. .. .. .. .. .. .. .. .. . 18, f>OO 8·1, 38G nli, 8811 ......... . 
Greece................................ lfi, 900 .. .. .. .. • • .. .. .. .. .. lfJ, UOO 
AuHtrit;-Hungnry . .. ..... .. .. .... . ... . 12, 500 21, 153 8, lif>3 ......... . 
Rus•la ................................ .......... 23,300 2B,HOO ......... . 
NcthorlnnrlH .............. :...... ..... .......... ri,ooo 5,ooo ......... . 
Swltzerl11nd........................... .......... 3,288 H,288 ........ .. 
Other .Enropcnn countries u........... ·I, 000 21 700 '.l, 200 

Au•tmlla 1............................ .. ~~.aoo .......... .......... 72,300 
Aliotlwrcountrlcst•...................... 100 !l,300 O,~UIJ 

Pro<luc· 
ti on, 

Con· 
A\lmp· 
tlon. 

Exocssof Ex<!cssof 
consump- produc
tion over t!on over 
prodnc· eonsump· 

tlon. tlon . 

830, ooo sa2, 121 ario, ooo sun, 2;0 

Produc
tion, 

Con· 
Slllllp• 
ti on. 

ExccAsof Exccsaof 
consump- prodnc· 
lion over tlon over 
produc· consump· 

tlon. tlon. 

833, •100 83.J, 503 853, 428 852, lfiO 
.. ;;.~ .. ;~:...::..:....:::-..::. ==:::..= == ==..- .=::;;;;.=:;;;. ==== = = 

2·15,600 
89, 300 
23, 7110 

1-19, 500 
123, 100 

3fl, 000 
20, 200 
19, 5[)0 
20,000 
17, 700 
12, 200 

257, 851 11, 751 ......... . 
.......... .......... 89,300 
.......... .......... 23,700 

.......... .......... 149,500 
lflf>, 1611 32, OM ......... . 
22fi, 002 190, 002 ........ .. 
24, 021 .. . . . . . . . . 1, 579 
20, 900 1, •100 ......... . 
sr., 03ti G5, 686 ......... . 

.......... .......... 17,700 
22, 877 10, 677 
23, 000 23, 000 ........ .. 
ri, ooo ri, ooo ........ .. 
3, •170 3, 470 ........ .. 

<1,300 1,800 .......... 2,500 
72, 000 .. .. .. .. .. .. .. . .. .. . 72, 000 

300 7,300 7,000 ......... . 

251,000 
00,500 
10,200 

lM,liOO 
l'll, 500 

35, f>OO 
23,800 
10,•IOO 
17,000 
16,800 
12, 700 

26•1,223 13,228 ......... . 
.......... .......... 90,fiOO 
.......... .......... 10,200 

.......... .......... 154,600 
172,855 fil,410 ......... . 
202,855 167,855 ........ .. 
22, 150 .. .. • • • .. • 1, 050 
28, ODO G, 600 ........ .. 
9•1,254 77,25'1 ........ .. 

16, 800 ... 20;2so· .... 7;5so· ........ .. 
20,800 20,300 ........ .. 
5,000 1;,000 ......... . 

.......... 3,170 3,170 ......... . 
•J, 500 2, 000 2, f>OO 

07,000 .......... .......... 67,000 
3,000 4,500 1,500 ......... . 

COUNTRY. 
'"'~:.;,;.~,;~;~=~ "i~;, ;.,;;;J '"'~«=•• ,.,_,, 

Pro<lnn· Con- conHump· prrnluo- Procluc- Con· consump· prorlnc-1 Procluc- Con· consump- produc-
tion. sump- tion over tlon over Uon, · Anmp- tion over tlon over tlon. sump· tion over tlon over 

tlon. pro<lue- consmnp· tlon. produo· consump-: lion. produc· consump-
tion. !Ion. tlon. tion. I tlon. tlon. 

'fotul.. .............................. 783,fJOO 778,•146 -~~1~:~~;, 3.JO,;;; --797,700 783,719 32f>,815 380,7961 702,000 709,912 307,416 299,50•1 

North Amerk11: -~=~~=~--=-=~=~~:-.:::.:.:====·=:::::::::::::::== 

UnitcdStntcs......................... 197,000 216,,106 19,400 .......... 207,300 218,628 11,328 .......... 179,,100 207,617 28,217 ........ .. 
Mexico 1 • .. .. .. .. .. • • • .. .. .. .. . .. .. .. • 86, 500 .. .. • .. .. . .. .. .. .. .. 86, 500 70, 600 .. .. .. .. .. .. .. .. .. . . 70, 600 60, 900 . .. .. .. .. . .. .. .. • ... 60, 900 
C1tn1td112.............................. 8,100 .......... .......... 8,100 15,000 .......... .......... 15,000 17,000 .......... .......... 17,000 

Europe: 
Hp!lln .. .. .. .. . .. .. .. . .. .. .. .. .. . . .. . .. 162, 900 .. • .. .. .. . . .. .. .. .. • 162, 900 180, 500 .. .. .. .. .. .. .. .. .. .. 180, 500 171, 700 .. . .. .. .. . .. . .. • • .. • 171, 700 
tlCrHHlll)' .............................. 129,200 160,3H9 31,109 132,700 155,372 22,672 .......... 118,900 120,898 10,998 ........ .. 
Grmt Brlt11in. .. .. .. ..... . .. .. .. .. .... •12, 000 205,•1'1<1 lti3,4•H 50, 000 212, 163 162, 103 .. .... .... •10,000 182,33•1 142,384 ........ .. 

}}~i1[1ii;{i·: :: ::::::::::: :::::: :: :: : : : : : : i~: ~gg ~~: ~~~ ~: 3~~ i~: ggg ~8: ~g~ .... i;,ioo · .... ·:'. ~~~. g:688 ~8:~6~ .... a;4oo· ..... ~·. ~~~ 
Frnuce................................ 16, 900 93, 286 76, 380 ........ , 10, 900 91, •123 80, 523 • .. .. .. .. . 9, 900 86, 739 76, 830 ........ .. 
G rcece .. . . . .. .. .. .. .. .. • .. .. . .. .. .. . .. 18, 400 . • • .. .. .. .. . .. • .. .. 18, .Joo 19, 200 .. . .. .. .. .. .. .. . . .. 10, 200 10, 000 .. .. .. .. .. .. .. • .. .. . 16, 000 
Austrln·Hungurr .. .. . .. .. .. .. .. .. .. .. 11, ooo 2o, tl05 8, 705 .. .. .. . .. . 121 600 22, 038 9, •J38 12, 200 18, 038 5, 838 ......... . 
Russltt .......................................... :<S,300 23,300 .......... 22,G50 22,0f>O .......... 24,750 24,750 ......... . 
~\~i\~ce~!1~n1{)1s. ·. ·. ·. •• ·. ·. •. • .• _ . __ .. _ •. -• .-. · ..... ·. -. • .••. · .· .... , ............... _· .... 5, ODO 5, 000 .. .. .. . .. . 5, 000 5, 000 .. .. .. .. • . 5, 000 5, 000 ......... . '" 2,700 2,700 .......... .......... 3,<Ml 3,·1•11 .......... .......... 2,640 2,640 ........ .. 
Other European countries• ........... I 4, 300 2, 100 .. . .. .. . .. 2, 200 3, 800 3, 700 .. • • .. .. .. JOO 3, 600 2, BOO 1, 800 

A ustrnlln' ................................ ! 68, 000 .. .. .. .. .. .. .. .. .. .. 68, 000 50, 000 .. .. . .. .. • .. • . . .. .. . 50, 000 22, 000 .. . .. . .. .. .. .. . .. .. . 22, 000 
All othercountrlcs• ....................... [ 2,200 6,500 «l,300 ... _ .. _·_·_·_·_·JL._1_,_aoo _ __::___s_,_5_00_:_ __ 1_,2_00-:_ •• _._ .. _._ .. _·_·;;___2_,o_o_o-'-·-9-'_40_0 ___ 7,_4_0_0"'--.• _._ .. _._._ .. . 

l For producllon, includes lead contents of tho ores ex]Jortcd. 
'For production, the figures comprise the lead obtained from Cunnda ores In the United States, 11s well as tl10 Canadian exports of nrgentiferous lead which 

wero not imported till 1900, in whfoh yeur, however, the amount rose to 101000 tons; for 1901ancl1902 no ilgures were obtulnable. 
s J<'or produetion, Russia, Scunclinttvln, and 'l'urkcy. 
•For production, such as was not exported to Europe and America hns not been t11ken Into account here. The total production of Austrnllu amounted in 1902 

to 90,000; 1901, to 90,000; 1900, to 87,100; 1899, to 87,600; and In 1898, to ttbout 67,000 metric tons. The exports of lend from Anstralin to eastern Asia amounted to 
about 11,700 in 1902, 9,100 in 1901, and 12,500 metric tons In 1900. ' 

~For prorluction, imports from Chile, Peru, East Incllu, and Africa to Enrope, nccording to European Trade Stutistics. 
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TABLE 88.-WORLD'S PRODUCTION AND CONSUMPTION OF LEAD: 1889 TO 1902-Continued .. 

COUNTRY, 

18110 1800 

------,-----:--·--·---c-----· -----·----------~---

Produc
tion. 

Con· 
sump
t!on. 

Excess o! Excess of 
consump- produc
tion over tion over 
prodnc· consump-

tion. tion. 

Prod no
tion. 

Con
sump
tion. 

Excess of Excess of 
consnmp- produc
tion over tion over 
produc- consump-

tion. tion. 

18114 

------·----------

Produc
tion. 

Con
snmp· 
ti on. 

Exce~H of Execs.~ of 
commmp- produc
tion over tlon O\•er 
prOlhl"· C0118llffiP-

tion. t!on. 

----------------·1---- -------- ---- ------------- --------
Tottil.. .............................. 677,100 675,889 286,056 287,267 

North Americn: 
· UnitedStntes ....................... .. ir.s, rioo 179, 801 21, 801 ......... . 

68,800 .•••••.... .......... 03,300 Mexlcoi ............................ .. 
C1111uda' ............................ .. o,ooo ...... .... .......... 9,000 

Europe: 

~~~!:;o:riy·::: :: : : ::::: :::::::::: ::::::: m:~&& 
Great Britain......................... 57,200 

~:l:iu.m:: :: :: : : : : : ::: :::::::: ::: ::::: i~:~~g 
Frnnco.. .. . .. . • .. .. . . .. • . . . .. . . . . . .. . . 8, 200 
Greece . .. . . . . . • .. . . . . • . . • . . . . .. .. . . . . . H, 700 
Austrla-Hungnry • . .. . . . . . . . . .. . . .. . .. 11, 700 
Russia ......................................... . 
Netherlnnds .................................. .. 
Switzerland .................................... . 
Other European conntriea•.. ......... 3,500 

Australln• ................. ...... ......... 30,000 
All other countries• . •• •. • .. .. • .. .. • •. . . .. 600 

COUNTRY. 
Produc

tion. 

.......... .......... rns,ooo 
121, 980 8, 180 ........ .. 
196,200 139,000 .••... · ... . 
20,533 ········.. 207 
18,800 1,600 ......... . 
77' 770 69, 570 ........ .. 

.......... .......... 1'1,700 
18,81'! 7,11'1 ......... . 
20,300 20,300 ......... . 
6, 000 5,000 ........ .. 
2, 485 2, 485 ........ .. 
2, 100 1,•100 

· .. ii;ioo · .. ·ii; fioo · :10,000 

18113 

Con· 
sump· 
tlon. 

Excc•s of Excess of 
consump- Jlroduc
tion over tlon over 
prodnc- consump-

tion. tlon, 

638, 000 056, 851 303, 705 28•1, 85'1 

142, 300 
08,000 
4,300 

lM,500 
111,000 

45, 500 
20,400 
15, 600 
7,600 

16,800 
10, •100 

21'1, 459 72, 159 ......... . 
.......... .......... GS,000 
.......... .......... 4,300 

.......... .......... 1.54,500 
111, 052 052 .......... I 
170,130 124,030 ......... . 

19, 140 .. . . • . . .. . 1, 25•1 
17,09.J 1,49·1 ......... . 
04,6fi7 57,057 ......... . 

....... :.. .......... 16,800 
19, 276 8, 876 
21,400 21,•IOO ......... . 
5,ooo r.,ooo ........ .. 
1, &17 1, sa7 ........ .. 

3, 600 1, 000 . .. . . .. . .. 2, 000 
38, 000 . . . . . . . . .. . . . .. .. .. . 38, 000 

Produc
tion. 

10, 000 10, 600 

!Hll~ 

Con· 
sump
tion. 

Excessof Exccssof 
conHump- produe
Uon oyer tion over 
proclnc- COURUllljl-

tiou. tion. 

----------------1---- ------------ ---------- ----

621, 800 629, 877 289, 399 ~~1. 322 

146,400 173,413 27,013 ......... . 
57,000 ................. ·... [17,000 

159, 300 
101, 000 
39, 700 
10, 600 
14, 100 
8,800 

12, 700 
9, 700 

"ioo;67il' .... ...... 159·~ 
161, 847 .. i22;i.i7' ........•• 
19, 947 3•17 •••••.•••• 
22,•178 81378 ......... .. 
80,lGO 77,360 ......... . 

12, 700 ... is;.i.i2· .... s;.1.i2· ......... . 
20, 700 20, 70ll ......... -

fl, 000 Ii, 000 ........ . 
1,.Jl2 1,-112 ......... . 

8, 500 1, fiOO .. • • • • • • • • 2, 000 
50, 000 .. . . . .. . . . .. . . • .. . . • 00, 000 

. .. . . . • . . . 12, :mo 12, soo 

1801 

j Exuessof Ex:cesRof 
Produc- Con- lcousump- prmlnc· 

1 sump- tinnovl'r tlonover 
ton. tinu. 11rrnhw· consump-

tion. lion. 

---- ----··---- -·---
Total................................ 627, GOO 635, 732 301, 761 293, 629 629, 200 034, 580 282, 935 277, G05 598, 800 !119, 7f:O 27~, 8U2 2Tll,932 

North AmericEL: 
United Stntcs ................. ..... ..•. 151, 700 179, 163 27, 403 ......... . 166, 200 101, 728 25, 528 ........ .. 

•17,500 .......... .......... •17,500 
100, 800 181, 8'12 21, 0·12 ......... . 
30, 200 .. .. • . . . .. . • . . . . . . .. 80, 200 Mexico 1 • • •• • • • .. . • . . . .. . .. . • • . .. .. . •• O•l, 000 . • .. . • • • • • .. . . .. .• • • 64, 000 

Cannda2 ..................................................................... . 
Europe: 

~~~::;n]iy:::::::::::::::::::::::::::::: 1~~;688 ... ii4;ii7i' .......... 157·~~g 
Great Britain......................... 36,300 178,416 ··i,i2;iiii" 
~:ll1uiii:::::::::::::::::::::::::::::: rn:~~ ~~:8~~ 11,0~g :::::::::: 

153, 300 
98, 000 
42,800 
22, 000 
10, 100 
8,800 

.. · sii; 5uir · .. · .. · .. · 15~: ~~g 
174, 97•1 "iii:i.'i7·i" 
22, 787 787 ......... . 

1<15,700 
95,000 
48, 200 
18, 500 
rn, 100 

'"88;268' ......... . 
175,Sfil "i2.7;i;[,i' 

22, 5fi2 4, 0f>2 

J.lfi,700 
0,732 

Frnnce........ ............... •. ....... 8, 100 77, 065 68, 965 ......... . 
13, 779 8, 679 ......... . 
78, 545 64, 7•15 ......... . 

19, 83·1 7, lM 
70, B6•l 63, OM 

Grecco .. • • • . . .. . . . . . . . • . . . . . . . . . . . . . .. 12, 800 • • • • . • . . . • . . . .. .. . • . 12, 800 H,•100 
Austria-Hungary • • • .. • • .. . . .. . . .. . . . . 9, 700 15, 604 5, 90<1 
Russia................................ .......... 24,600 24,500 
Netherlands.......................... ....... ... 5,000 5,000 ......... . 

14,400 
9,600 ... i6,'ooo· ····1:000· 

22, 100 22, 100 ......... . 
5, 000 5,000 ........ .. 

0,700 
18, 300 
9, 700 ... i4;oii' .... ,i;iiii' ···:iti;aoo 

17,400 17,•IOO ......... . 
6, 000 5, 000 ......... . 

Switzerland..................................... 1,941 1,941 ......... . 
Other European countries a........... 3, 000 1, 700 .. .... . . • . 1, 300 

1, 922 1, 922 .••.•..... 
2, 500 2, 700 200 ........ .. 

1, 788 1, 788 ......... . ····2; ooa· 2, soo soo ......... . 
Austrnl!114 ................................ 581000 .......... .......... 581000 
All other countries' • • • • .... • •• . . . .... .. . . . .. . . . . . • . 14, 700 14, 700 

54, 000 .. .. . . . . . . . . . . . . . . . . M, 000 
.. .. .. .. .. 19, 800 19, 800 ......... . 

56,000 .......... .......... 56,000 
20, 300 20, 800 ......... . 

COUNTRY, 

Tota.I ........................................................ .. 

North America: 

Prod UC· 
tlon. 

539,500 

1890 

Conaump· 
tion. 

569, 048 

Excess of 
consump
tion over 
produc-

tion. 

265, 410 

Excess of 
production 
over con
sumption. 

235,868 

UnltedSta.tes.................................................... 129,300 154,823 25,523 ........... . 

~';i'~:l.~~::: :: : : ::::::::::::::: :::::::: :::: :: ::::::::::::::: :::::: ..... :: .. :~~- : ::: :::::::: :::::: :::::: ..... :~ .. :~~-
Europe: 

Spnin.... . . . .. .. . . . . .. • • .. . . .. . . .. .. . • .. .. . .. . . . . • . .. . .. . .. .. . .. . 1'10, 300 . .. .. .. . . • .. • • • . . . 140, 300 

g~~~11B1liiai1i:: :: :::::::: ::: : ::::::::: ::::: :::::::::::::::::: :::: 1~§:~~~ · 1~~:m : .. :iii;sai· ..... :~ .. ~~~-
Italy............................................................. 17,700 19,738 2,033 ........... . 
Belgium......................................................... 9,600 19,788 10,138 ........... . 
France.......................................................... 4,600 62,852 57,752 ........... . 

~~~!r~L:~~·'.~~!.::::::::::::: ::::::: :::::::: :: :: :: : : : : : ::::::::: ..... ~?:~~~ ...... u:i~· ..... ~~:~~~- ·· ... :~ .. :~~-
Netherlands................................................................. 5,000 5,000 :::::::::::: 
Switzerland . ... . . . . . .. . .. . . .. . . . .. . • ... . . . . . . . . .. . . . . . . . . . . . . . . . . • . . • . . . . . . • 2, 753 2, 753 ........... . 
Other European countriess.... .... • . .......... .. . .. . . .. .. ... .... 2,000 2, 200 200 ........... . 

Anstrn!ia4..... .......•...•.•.... .................. .... . . ............ 40,500 ............ ..... ....... 40,500 
All other couutries•........................................ ......... ............ 28,600 28,000 ........... . 

Produc
tion, 

549, 200 

1881) 

Consump· 
tlon, 

570,199 

Excess of 
consump
tion over 
procluc

tion. 

256,579 

Excess of 
p1·oductlon 
over con. 
snmpt!on. 

235,580 

1<13, 200 167, 758 24,558 
27, 500 .............................. 21: 600 

136, 900 
100, 000 

47, GOO 
18, 200 

9,400 
5,•JOO 

13, 500 
10,500 

136,000 ..... 77;3~0· ............ 22,680 
153, 081 .. •• ioo; 487" ........... . 
23, 837 5,637 ........... . 
rn. 112 10, s12 ........... . 
57, 510 52, 110 •..•••••...• 

............ ............ 13,600 
13, 2i5 2, 775 ........... . 
16,000 10,000 ........... . 

5, 000 [>, 000 .......... .. 
.. . . . . • .. . . . 2, 400 2, •100 ........... . 

2, 000 B, 500 1, 500 ........... . 
85, 000 • .. .. .. • . .. . . • . .. .. .. . .. 3fl, 000 

so, 800 30, 800 ........... . 

l For prodnction, includes lead contents of the ores eXJJOTlcd. 
2 For production, the figures comprise the lead obtulned from Canada ores in the United States, as well as the Canadinn exports of nrgentlferous I encl which 

were not imported till 1900, in which your, however, the amount rose to 10,000 tons; for 1901and1902 no figures were oht11ina.ble. 
o For production, Russiu, Scandinavia, and Turkey. 
4 For production, such as was not exported to Europe and America has not been taken Into account here. The total production of Anstrul!a umountecl In 1 ooi 

to 90,000; 1901, ·to 90,000; 1900, to 87,100; 1899, to 87!600; and in 1898, to about 67,000 metric tons. The exports of lend from Anstrnlla to eastern Asia amounted to 
about 11,700 In 1902, 9,100 In 1901, and 12,500 metr c tons in 1900. 

D For production, Imports from Chile, Peru, Ettst India, and Africa to Europe, according to European Tmde Statistics. 

'· 
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DIAGRAM Vl.-PRICES OF SILVER AND LEAD IN THE LONDON MARKET: 
1843 TO 1872. 
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DIAGRAM Vll.-PRICES OF SILVER AND LEAD IN THE LONDON MARKET, 
AND LEAD IN THE NEW YORK MARKET: 1873 TO 1902 . 
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GOLD AND SILVER. 571 

The foregoing table shows that the United 8ttites is 
both the largest producer and the largest consumer of 
lead. Spain, Gernmny, Mexico, and Australitt, respec
tively, rank next tts producers, while Great Britain, 
Germany, and France follow in thhi order ns con
sumers. More than one-half of the world's lend output 
i:; consumed in the lead producing countries, lm:~s tlmn 
one-half being 1111 article of international commerce. 
The largest producer for the world's market is Spitin, 
which furnished in HJ02 about one-lrnlf of the supply; 
next after Spitin follows Mexico, itnd the third place iR 
occupied by Australia. These three countries together 
furnish the sup1)ly for about nine-tenths of the inter
national denmnd for lead. The ln,rgost consumer of 
imported lettcl is Great Brit!dn, which in 1002 consumed 
mo1·e tlmn one-half of the internation1tl supply. The 
second phwc, is held hy France. 'l'he two countries 
together have imported within late years from two
thirds to three-fourths of tho entire quantity so1d in the 
world's market. The U ni~ed States produces lead for 
homo eonsumption only, and imports a comparatively 
snrnll proportion for the s1tme purpose; bnt n. consider
able qmmtity of lead ores and lmse bullion is imported 
from Mexico and British America, refined in bond, 11nd 
reexported. 

The :following table shows, by years, tho share of tho 
U nitecl States in tho lead exports of Mexico and British 
Auu;rica. The first column represents tho exco8s of 
the product of Mexico and British America over their 
consumption, as shown in the preceding table, the qmm
tities being reduced from metric to short tons. The 
8econd column represents tho production of relined lead 
in tho United States from foreig·n ores and base bullion, 
loss the imports of ore am:l. bu.so bullion from other 
countries than the two above named; both quantities 
are taken from the estimates of tho U nitecl States 
Geological Survey. 

TABLE 89.-Total e.i:porls cif lead ore nnd base bullion ji·orn Ne.r:ico 
and British America, ancl e:t]iortsjrom those countries to the United 
States.' 1889 to 1902. ' 

[Unitccl States Geological Survey, "l\Ilneml Resources of thll Unite<] SL1ttcs," 
1902.] 

YEAR, 

1902 •••.•.•••........•••.........••..•.•....... 

iii&fi::::::::::::::::::::::::::::::::::::::::::: I 
189U ••••••.••.•••.••••••..•.•..••••••••.•...••. 
1898 .......................................... . 
1897 •••••.••••••••.•.•.••••.••••••.••••••••..•• 
1896 .......................................... . 
1895 .......................................... . 
1894 ................................. ••••··•·•• 
1893 .......................................... . 
1892 ••••••••....•••....•••.•••••••••••••.•.•••. 
1891 .......................................... . 
1890 .......................................... . 
1889 .......................................... . 

'!'OTA.Ii EXronTS '1'0 'l'lII~ 
EXl'OltTS. UNITlm S'rATirn. 

---···II-------
Per eent 

Short tons. Short tons. of t<.>ttt l 
exporl<<. 

122, 212 
'12<1, li26 
120, 889 
104, 249 

94, 331 
95, 764 
79, 675 
79, 675 
62, 814 
701 f>28 
52,1\<15 
SS, 280 
211, 575 
30, 305 

98, 008 
108, 281 
108, 281 
95,355 
99, 705 
82, 891 
76, 910 
75, 707 
59, 739 
65,851 
so, 957 
23, 852 
18, 12•1 
26, 570 

80.2 
87.0 
85. ,1 
01. Ii 

lOf\. 7 
86. (I 
OB.fl 
95.0 
95.1 
92. 7 
76. s 
71. 7 
73. 7 
87. 7 

The preceding table shows tlmt the United States 
i'eceived about nine-tenths of the exports from Mexico 
1tnd British Americit. In 1898 the lead product smelted 
in the United Stutes from Mexic1tn and Canadian ores 
exceeded the total exports from those countries; this 
is expfoined by the fact that a portion of the ore smelted 
during tlrnt ym1r had been exported during the year 
previous. 

Frioe8 of 8ilver rtnd lead.--Diagrmn V shows the 
mmw1l fluctuations of the conunercial rntio of gold to 
silver 1:1inco th(\ beg-inning of the eighteenth century. 
The Jluctuations in the price or an ounco of standard 
silver, 0, D25 tine, in tho London market in 1901 n.nd 
Hl02 are 1:1hown in the following- stntemeut: 1 

Pl'ices of silvm· in London li1111w11ths: 1902 and 1[101. 

.fan nm'y ........................................................ . 

K~~~,~1\1:.r:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
April ........................................................... . 

i~:~iti::::::::::::::: ::: : :::::: :::::: :::::: :::: :: : : : :: : ::::: ::: :: : 
,July ............................................................ . 
AuguHt ......................................................... . 

~~!;gtj;~~~~~~ ~; ~; ~ ~: ~ ~ ~; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:::::::: ~; ~ ~ <: ~:: ~;::::: :1 
-----------·----

lllO~ 1001 

<L 
25.UU 
25.•12 
21;,01 
''·1 'l'' 
~fa: 7ii 
2,1,17 
2,L:J8 
2·L23 
23,8H 
23. j10 
22.00 
:l2. 21 

cl. 
28, 08 
28.14 
27. 0-1 
27.:lO 
27, ·J5 
27.•12 
20.00 
2G.01 
21l.OO 
211. Gl 
'.!Ii.OU: 
25.H 

Diagmms VI 1tncl VII show the fluctuations of the 
pl'iccs of silvor imd lmtLl for two periods of equal length 
divided by the yei1r 1873, when silver heg-1111 to deoline 
in value. Diagmm VI shows the prices in tho London 
market of an ounce of lino silver and of it unit of. 20 
pounds of load. Diagmm VII shows the London prices 
of silver and lead and the New York l_)rice of lead since 
187i\. 

An examination of the diagrams shows that the prices 
of load ttncl silver move in different directions: though 
the bulk of silver as well as of lead in the United States 
is smelted from ores where both metals occur together, 
yet their price movements in the Unitell States show no 
similarity; on the other hand, the movements of the 
London and the New York price of lend are approxi
mately parn.1lel. 

Tables 90 and 91 nre detailed summaries of tho sta
tistics for g·olcl and silver mines for rno2, the former 
for producing mines, the latter for mines at which the 
work was only development. 

DESCRIPTIVE. 

The production of gold and silver antedates tho dawn 
of written history. The search for the precious metals 
prompted the discovery of new continents and stimu
lated the efforts of the alehemist8, thus indirectly lead-

1 " Comparative Statistics of Lead, Copper, Spelter, Tin, Silver, 
Nickel, Aluminum, and Quicksilver," compiled by Metallgesell
sehaft and Metallnrgische Gesellschaft, A.-G., Frankfort-on-the
Main, October, 1903. 
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ing to the development of scientific chemistry. Yet it 
is only since the beginning of gold mining in English
speaking countries, at about the middle of the nine
teenth century, that any progress in mining methods 
can be recorded. And even to-day, notwithstanding 
the technical advance of the last half century, mining 
methods of primitive man can be observed in actual 
operation in some parts bf the United States. 

Placm' niine8.-The earliest form of gold mining is 
the working of alluvial mines or "placers," where the 
gold has been reduced by the operation of the forces of 
nature to fj.ne dust mixed with gravel. The work left 
for the miner is to separate by washing the particles of 
gold from the surrounding mass of sand and gravel. 
The final product of the mine is gold. 

The pionceTS of gold mining in the United States had 
no experience to guide them but that of the Latin
Amcrican countries. The results accomplished by the 
Spaniards were ext.remely meager. Mr. T. Wain
Morgan Draper, writing in the Engineering and Min
ing Journal concerning the gold deposits in Ecuador 
and Colombia, cites the example of one property which 
was worked extensively with numerous slaves for over 
one hundred years. A careful examination and meas
urement of the work accomplished shows that half a 
dozen 4-inch "giants" would do as much in. one year's 
time. No such rp,sults could be accomplished by the 
Spaniards with their tiny reservoirs, which, when filled 
with rain water, were turned loose to wash the gravel 
down ·a rock sluice. 1 During the canvass of 1903 there 
was found in Arizona a placer field of 7,000 acres, 
divided into numerous claims, worked by Mexicans, 
where not only was all work done by hand, but even the 
water was packed or hauled from a distance of 6 or 8 
miles. 

'The beginning of gold mining in the United States 
dates back to the fast quarter of the nineteenth century, 
when some placer mining was done in North Carolina 
and Georgia,. The settlers worked at odd moments 
singly or in small gangs, giving to mining such time as 
they could spare from other occupations. The work
ings were largely executed by slave labor and were con
fined chiefly to surface mining. 

The gold pan, the long tom, the rocker, and the pick 
and shovel constituted the miner's outfit. These sim
ple methods still survive wherever placers are worked 
by miners with practically no capital and without hired 
labor. It may be fairly estimated that most of the 
placer gold mined in the Western states and Alaska is 
produced in this time honored fashion. The following 
extract, descriptive of placer mining as it was con
ducted in Alaska as late as 1900, is quoted from an 
official report: 2 

1 Report of the Director of the Mint on th 3 Production of the 
Precious Metals, 1894, pages 226 to 229. 

~Ibid., 1900, page 62. 

The mining on the beach is the simplest operation possible, a 
rocker being all that is required in addition to a shovel and a pick 
and a good, strong back. The dirt is shoveled up and thrown 
onto a coarse screen, which removes the larger stones and trash, 
the latter derived from the driftwood, etc., from the sea. The 
fine dirt passes over a series of riffles, which are small obstructions, 
and is finally washed off, leaving the heavy gold. In some cases 
the tailings pass over a small piece of carpet or burlap, in other 
cases an amalgamated silver plate is used; but in ench case the 
object is the same, viz, to catch the fine gold. The heiwy particles 
of gold are caught in the riffles, while the fine either anuilgamates 
or is retained by the carpet, while the lighter material or tnilings 
is washed away. 

Soon after the discovery of gold in Ualiforniu,, how
ever, the inventive genius of the American miner de
vised a simple but effective way of working placer 
mines. The first hydraulic apparatus for working 
placer mines was introduced in the spring of 1852 lly a 
miner, whose name is not remembered, at his claim at 
Yankee Jim, Placer county, California. 

This machine was ·very simple. From a small ditch on the hill
side a flnme was built toward tho ravine, where the mine was 
opened. The flume gained height above the ground ns the ravine 
was approached, until finally a "head," or vertical height, of 40 
feet was reached. At this point the water was discharged into u 
barrel, from the bottom of which depended a hose, about 6 inches 
in diameter, made of common cowhide, and ending in a tin tube 
about 4 feet long, the latter tapering down to a final opening or 
nozzle of 1 inch. This was the first hydraulic apparatus in Cali
fornia, simple in dE)sign, dwarfish in size, yet destined to grow out 
of its insignificance into a giant powerful enough to move moun
tains from their foundations. The news spread among the miners, 
the wonderful practicability of the new invention was at once nc
knowledgetl, and, wherever circumstances permitted, a "hyclmu
lic,'' the name adopted for the novel apparatus, was rigged. 3 

The original idea was much improved upon in the 
course of time, and the hydraulic method proved a 
great labor saver, as compared with the primitive pan, 
rocker, and sluice. The decline of hydraulic mining 
within the last twenty years is the outcome of a long 
conflict between the farming and mining interests in 
California, which bas resulted in the debris legislation 
for the protection of navigable rivers and farming 
lands. Hydraulic mining requires great space for 
dumping the masses of earth which are removed from 
their original position. Formerly, after a bank lmd 
been broken up and the gold washed out, the. easiest 
way to get rid of the "tailings" was to discharge them 
into the nearest stream. With the extension of hydrau
lic mining the rivers were soon overfilled with debris, 
which settled in their beds and was deposited all along 
their course, causing considerable damage to abutting 
farm lands. An act of Congress was passed in 1893 
which requires debris or tailings of all mines operating 
in the drainage basins of the Sacramento and Sau .Toa
quin rivers to be impounded behind dams or other re
straining works. This restricts the output, as not 
nearly as much gravel can be washed in a given time 
with a given quantity of water as when the debris 

8 Tenth Census, Vol. XIII, Report on Precious Metals, page 187. 
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passed away and took care of itself without having to 
be impounded. 

'When the first surf:ice dig·gings were exhausted, 
attention was turned to deep lying aurifcrous gravels 
which are overh1id by a capping of volcanic rock or by 
a deep stratum of barren grtwel. These mines are 
worked by drifting. 

The " drifting" process consists in running long tunnels under 
tho lti.va-capped divides and tapping the andent river channels, 
receiving orily the lower aml l'icher stratum of gravel and then 
washiug it, or, if cemented, crushing it under light stumps. In 
some places shafts 70 or 80 feet deep are Hunk, and the lower 
gravel near bed rock is breasted ont, hoisted, and washed. '.rho 
larger drift mines are usually opened by tunncls. 1 

A quarter of a century [l,go the g-r1wel was shoveled 
into band cars and wheeled out to the mouth of the 
tunnel. 3 Since that time the hirger drift mines in :fol
lowing the gravel channel have continued to extend 
their tnnnels until they 11re miles in length. 

To-clay the gravel is removed by tmins of cars operated by com
pressed air or electricity, the power being generated by the water 
flowing from tho tunnels. The tmmels ancl drifts are lighted by 
electricity. A material saving in cost is made by the use of these 
compressed air or electric power plants. The loaded cars run out 
on the grade, and the power is used foi· hauling them back to the 
breasts at or near the foot of the tunnel. Tho natural drainage 
o! the mines furnishes the power for haulage, lighting, and 
ventilating.8 

The latest invention, one which promises to revolu
tionize the conditions of phtcer mining, is the dredge. It 
ol'lginnted in New Zealand toward the end of the eighties, 
and after a few years' successful operation in that coun
try wns introduced in the United Stutes and is :fast 
gaining ground here. The great advantage of the 
dredge is that it is not dependent upon a large supply 
of water, but may be operated miles away from any 
stream, in the midst of orchard lands. No ditches or 
res'ervoirs are necessary, nor need there he a grade or 
fall for dump. Ground which has lacked suitable fall 
or water supply may now be mined by means of dredges. 
The working of these machines is thus described by 
Mr. Charles G. Yale in a report to the Director of the 
Mint on gold mining in California: 

A pit or hole is dug at any likely point, in which is built or 
launched a hull or scow, on which the dredging machinery is 
placed. The ordinary surface water soon flouts the dredge, which 
then commences operations. The great endless-chain buckets 
elevat!=l the gravel and earth, which pass through "grizzlies" to 
separate the rocks and stones and earth. The rocks are carried by 
elevating apparatus far to the rear of the dredge, while the aurif
erous material pusses through the gold-saving appliances, and the 
tailings or refuse pass out over the stream. The dredge keeps cut
ting a new basin for itself to float in as it digs away the bank ahead 
of it. Of course, the orchard soon disappears under this system, 
but the underlying geld in the gravel is worth far more than the 
ti·ees and their product. 4 

1 Report of the Director of the Mint on the Production of the 
P1·ecious Metals, 1901, pages 90, 91. 

2 Tenth Census, Vol. XIII, Report on Precious Metals, page 203. 
3 Report of the Director of the Mint on the Production of the 

Precious Metals, 1901, page 91. 
i. Ibid., 1899, page 87. 

The,drawing on Plate I shows a California gold dredge 
which is driven by electric power and raises 150 cubic 
yards per hour from a depth of 30 feet below water 
level. The cost of such a machine is from $50,000 to 
$75,000, which places it beyond the reach of the small 
placer miner. Large tracts of aurifcrous ground here
tofore lying idle lmve been bought up to be operated 
by dredging." 

Deep 1nines (See Plates II and III).-Quartz or deep 
mining developed naturally from alluvial or placer min
ing. When the deposits in the beds of the streams or 
higher up the flanks of the hill were exhausted, the miners 
followed the lines of the mineral yielding golclandfinally 
came to the mother veins. The beginning of quartz min
ing nlso belongs to the Spanish and Portuguese period in 
the hh1tory of this continent. At first the method was 
merely an adaptation of the processes of alluvial mining. 
The gold deposit was laid bare by nn open cut and 
worked tls nem·ly as possible like a placer mine. The 
following description of one of these open mines is 
quoted from an account of a visit made by Mr. Daw
son, secretary of the U nitecl States legation at Brazil, 
to the gold mining region of the state of Minas Geraes: 

In Brazil these (the veins) are often of friable material, which can 
easily be pulverized with the ai<l of running water, and the 
country rock on either side of the vein is also frequently of the 
Sl\me clrnracter. Where such veins were found, we encountered 
tho ancient open mines that are so clrnracteristie of Brazilian gold 
mining. It is evident that the ol(l miners knew nothing of the 
unclcrgronnd mining, and, except in rare instances, their excava
tions are open to the top. TheRo great gnllies were made with the 
assistance of running water brought from considerable distances 
in canals carried along a high level of the mountain flank. The 
water was condncted to the point where the lower outcrop of the 
vein began, and us it flowed, with the aid of a pick and shovel, 
the 01·0 and surrounding material were cut away. This process was 
continnocl backward up the hill until the gully became so deep 
that tho debris was unmanageable. 'rho extent of some of these 
excavations is enormous. One at Sao Joao da Chapada, a few 
mileR south of Diamantina, is 150 feet deep, 11000 feet wide, and 
2,000 feet long. 

The mass of material washed down was concentrated in the 
rudest conceivable manner. Even the use of the sluice was not 
nnclerstood, and in its place the gravel was given its first wash in 
a "canoa." This is merely a level section of the canal in which 
the gravel and debris is carried down. The water is allowed to 
fall into this level space over a lip a few inches high, and a work
man stirs with a sort of rake the gravel at that point. Below the 
"canon" there is an inclined plane covered with'. hides laid with 
the hair up in order to catch the gold that does not sink to the bot
tom. In· addition to the loss of gold inevitable with such a system 
of washing, the miners labored under the disadvantage of being 
liable to lo~e their vein by the falling in of the side rock. And 
not only did they lose the clue, but it is lost forever. Many of 
these old mines are undoubtedly still rich, but the veins are so 
covered up by the debris that their outcrops can not be found and 
traced. An interesting feature of the larger hillside mines are the 
'' mondeas,'' i·ectangulur masonry reservoirs, 50 to $0 feet square and 
lO to 20 feet deep, made to catch and hold material washed down 
by the canal until it could be conveniently worked. They were 
necessary where the amount of water was large. In the few 
instances where the old miners exploited veins for which no 

5 Report of the Director of the Mint. on the Production of the 
:r?recious Metals, 1901, pages Ill and 92. 
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water was available, they simply dug a hole, open to the sky, 
car(ying out the mineral anrl earth upon the heads of slaves. 1 

Another writer says of their methods of quartz 
mining: 

Quartz mines were only touched where they were found 
extremely l'ich, or in a state of decomposition that rendered them 
easily ·worked. Explosives were too expensive and difficult to 
obtain. The mode of working hard quartz was to heat it with 
fires and then iiour cold water upon it, crack it, pry out the pieces, 
powder it up by hand, and then wash it. 2 

Gold mining in this primitive fashion was possible 
only with cheap slave labor. "Not the slightest im
provement or advance was made as the years went by," 
says another observer. "The ruins of an abandoned 
working in Minas Geraes resemble exactly those of 
the Old World-in Spain, :for example, which was to 
Rome and Carthage what California is to us to-day." 9 

The same is true of the silver mines of Pern and 
Bolivia. " U nti1 a short time ago all ores and all the 
Wltter had to be carried from the mines on the backs of 
the workmen in leather bags."~ 

It goes without saying that the 11bsence of mechan
ical apparatus for hoisting and pumping did not' permit 
of vein mining except at very shallow depths. 

In the United States the pioneer state in vein mining 
was Georgia, where a few deep mines were operated in 
the first half of the nineteenth century. The first min
ers naturally followed the methods whiCh were in vogue 
in the Latin-American countries, whose experience ex
tended over nearly three centuries. It is learned from 
a recent description that as late as the close of the 
nineteenth century a specimen of an open mine not 
very different from its Brazilian prototype was in 
actual operation in Georgia. 

Where saprolite deposits are being worked by open cut, pipe 
lines are nm from the· water supply to the reservoirs or to hy
draulic giants in the cuts. .While the reservoir is being filled from 
the pumphonse, men are set to work in the open cut, with picks, 
to dig out th~ soit auriferous saprolite, and to break up any large 
masses of quartz that may be encountered, leaving the material 
where the waters will have free access to it. One of their number 
then goes up to the reservoir and opens the gate; when the water 
pours out in torrents down over the loosened saprolite, mixing 
with it till it forms a thick, slimy mud of the consistency of fresh 
mortar. This is gradually thinned down by the rushing waters, 
and is ca1·ried, with the angular blocks of qum;tz and harder sap
rolite, through ~he flume to the mill. The water, heavily charged 
with solid matter, rushes down the flume, through the sluices and 
into the ore bin in the mill, where it deposits the coarser mat~rial, 
such as sand and blocks of saprolite and quartz, while the muddy 
water, containing a large part of the gold, passes through the racks, 
out of the mill, and into the nearest stream. The material which 
has been left. in the ore bin is fed, by hand, into the stamp mill, 
anu the gold 1s caught on the amalgamated copper plates which 
vary in length from 4 to 12 feet. Short riffle boxes, co~taining 
mercury, are placed in connection with these plates, at their lower 

1 Report of the Director of the Mint on the Production of the 
Precious Metals, 1898, page 180. 

2 Ibitl., 1894, page 211. 
8 Ibid., 1901, pages 253, 254. 
'Ibid., 1894, page 52. 

end, to catch such of the gold as may pass, with the tailings, over 
the plates; thongh it is known to be trne that gold coated by lumo
nite ("rusty gold") will not amalgamate, and such of it u~ is not 
caught by the riffles must be lost. 

One can not repress astonishment that so wasteful a svstem could 
have been in use for so long a time, espeeially as the t~n's are, for 
the most part, of low grade, though it is argued in it~ fayor that 
this method of mining the saproliteH carries with it the minimum 
of expense. While some of the gold, liberated by the tlisintegrn
tion of the auriferous saprolite by the wnters, is caught up by tho 
riffles in the sluices, and some finds 10<\gment in the ore 1>ile iu 
the mill house, still it is said, 'and is currently belioved, that from 
25 to 50 per cent of it is lost, being held by the solid matter in the 
swiftly rnnning waters, eventually passing through the racks of tho 
ore bin and ant of the mill house before it is deposited. I am 
reliably informed that gold passing through the Preacher mill in 
this way is found all along the bed of the Tanyard branch, from tho 
mill to the creek, a distance of 1 lflile. 5 

In the early days of quartz mining in the United 
States the veins were worked to shallow' depths only. 
In New Mexico about forty years ago powder was 
practically unknown in mining, and the veins could not 
be worked for more than 50 feet in depth. 6 "\Yater was 
another source of trouble. Mines were opemted by men 
of small means, capital was scarce, hand pumps ,only 
could be afforded, and when the column of wlitel' in the 
pump became too heavy to be lifted by lrnnd, sluifts 
with a good average grade of ore had to be abandoned. 
A i·ecent example of this character is cited in the Report 
of the Geological Survey of Georgia, where I.mt 11 l'ew 
yettrs ago a .mine was abandoned upon reaching the 
depth of 300 feet, 30 feet below water level, because 
the operators had to lift with a hand pump an 80-foot 
eolumn of water in order to keep the shaft free. 
At the time work cetisecl the ore was yielding $25 per 
ton. 7 The progress in the course of the last half cen
tury consisted in the introduction of more powerful 
hoisting and pumping machinery, in the invention of 
power drills and more effective explosives, in the con
struction of extensive tunnels for draining the mines, 
and lately in the application of electric power. 

The evolution of mining methods and mnchincry is 
best exemplified by the history of the famons Comstock 
Ioele in N evadti. The greatest depth reached after 
more than twenty years of opemtion was 3,300 feet. 
In 1886 work in the lower levels had to be ahandoned 
because of the overpowering How of water. An in
strnctive description of the powerful pumping plants 
which were in use at that time is given by Mr. R. IC. 
Colcord, assayer of the United States Mint at Carson 
City, Nevada: 8 

The pump of the Union shaft works at the north encl of the lode. 
Still there was what is generally kno>vn as a direct-acting double 
line of Cornish pumps with 10-foot stroke, driven by a compound 

5 A Preliminary Report on a Part of the Gold Deposits in Georgia, 
by W. S. Yeates, state geologist, pages 315 to 317. 

6 Report of the Director of the Mint on the Production of the 
Precious Metals, 1885, page 168. 

7 Geological Survey of Georgia, page 353. 
8 Report of the Director of the Mint on the Production of the 

Precious Metals, 1901, pages 162 to 166. 
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PLATE 11.-VEIN IN 1,200-FOOT LEVEL, DALY-JUDGE MINE, PARK CITY, UTAH. 

PLATE 111.-STOPE, WEST DRIFT, 2,000 FEET FROM LINE, ANCHOR MINE, NEAR PARK CITY, UTAH. 
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engine within inclined cylinders and inverted walking beam. 
The initial cylinder is 64 inches in diameter, with 6 foot; 9 inch 
stroke, and the low-pressure cylinder is 100 inches in <liametor, 
with 8 foot 6 inch stroke. '.l'ho fly wheel is 36 feet in diameter 
and weighs 208, 700 pounds. The wrought-iron walking beam is 
22 feet long and weighs 238,610 pounds. 

The pump rod is 18 by 18 inch Oregon pine, 2,618 feet in length, 
and its tohil weight in motion was 1,620,500 pounds; capacity about 
i50 gallons per minute to a height of 1,180 feet. This pump waH 
Atnrted in 1880 and did good work, but was very expensive in its 
operation. The whole plant complete cost over $1,000,000. 

The Yellow Jacket mine, Gold Hill, had a double line of H-inch 
pumps with 10-foot stroke, driven by a horizontal compound 
engine with double box castings, 64 feet long for the bedplate. 
The initial cylinder was 81 inches in dimneter, with 12-footstrolrn, 
and the low pressure 62 inches in diameter, with 12-foot stroke. The 
pump rod was 3,055 feet long and weighs, when in motion, 1,510,,100 
pounds. Its greatest capacity was raising 750 gallons of witter 
1, 516 feet })Cl' minute. 

The pumps of the combinatio11 shaft of the Chollar-Norcross-
8avage mining companies, 3,200 feet deep, consisted of a 14-inch 
CorniRh pump tmd a hydraulic pumpiug plant, the first on the 
Comstock. This was operatecl by wnterpower fnrnished by the 
Yirginin and Gold Hill Water Oompnny and clischarged into the 
Rntl'O Tnnnel. About the time deepest mining was discontinued 
nllll the mines allowed to fill and becourn pnrmanently submerged, 
whieh was in October, 1886, this hydraulic system was lifting 
2, ms gallons pet" minute a distance of 1, 620 feet to the tunnellevel. 
The total cost of this pumping arrnngement was over $1,000,000. 

At the date mentioned that hydraulic pump had all the water it 
could possibly handle. The Hale nntl Norcross 8,200-foot lovel 
had come to a connection with the comliination shaft, also the 
Savage and the Chollar, was <lrifting south frorn the shaft on the 
Fame level. But the Chollar, drifting toward the already sub
merged mines of Gold Hill, encountered a constant inernase of 
watm~rnore than the hydraulic P\lmp could manage. The water 
gained upon the shaftmen, and the result was that as no increase 
of pump power was feasible all had to submit to the inevitable and 
allow the hot water to have fnll submerging sway henceforth. 

. Hecent improvements in electric11l engineering and 
reduction processes have led to the resumption of min
ing on the levels which had been submerged for many 
years. Says Mr. Colcord: 

The ponderous and powerful hoisting and pumping steam 
machinery plants of the chief mining companies, originally costing 
$500,000, $750,000, or more apiece, have become clismantled, and 
electric, up-to-date machinery of greater power and efliciency is 
being substituted and installed in their place at comparatively a 
mere trifle of their original cost. For instance, the electric-hoist plant 
of the Union Consolidated mine cost only about $10,000; Yellow 
Jacket and Belcher, $12,000 each; and thnt at the C and C shaft of 
the Consolidated California and Virginia, the most productive 
mine of the lode, $16,000. The cost of power furnished, as per con
tract with the Truckee River General mectric Company, is $7 per 
horsepower, based upon a continuous service and a two-minute 
peak load. .In cases of such continuous service this shows an actual 
i;aving of 66 per cent. That is, the former rate for steam power 
.wns never less than $21 per horsepower. 

Technical progress has been facilitated by modern 
methods of business organization. The pumping asso
ciation formed for the purpose of purpping the water 
trom the mines of the Leadville basin may be cited by 
way of illustration. 

This association includes nearly all the leasing companies, as well 
as the owners of territory embraced in the Leadville basin. All 

mines operating within the association territory bear the cost of 
pumping in proportion to their output, based on net smelter re
turns less cost of hauling. ·By means of counters on these pumps 
the amount pumped is computed in gallons and charged to the asso
ciation at the rate of 10 cents per 1,000 gallons. Those mines which 
pump are credited with the amount of water they have raised. 
Taking· the entire district, investigation shows that the flow of 
water which must be handled is not less than 15,000,000 gallons a 
day. Comparing this amount of water with the average daily ton
nage of the district for the past year, we find that 28.6 tons of water 
are raised for every ton of ore raised. Careful estimates of the cost 
of pumping have been compiled and show that it costs •.l: cents to 
pump each ton of water to the slll'face. Hence, the cost of pump
ing referred to the ore makes n charge of $1.14 per ton extracted.1 

Reituotion of ores.-'fhe extraction of the metals 
from the ore was in the early period not differentiated 
from mining. The most natuml method w)lich sug
gested itself to the human mind for dealing with the 
gold hen,ring rock wn,s to reduce it to the Rame stn,te in 
which the !tlluvial gold deposits were found and to sepn,
rate the disseminated particles 6£ gold from the pulver
ized mas~ by the familiar method of washing. These 
primitive methods are still practiced in the"uplands of 
Mexico. Mr. Hobert Hill, an American engineer, who 
examined :>omo of the auriferous deposits in the state of 
Sonora, thus relates his observations in a village some 
60 miles clistm1t from a railroad station: 

Ftom the adjacent hills the quartz ore was brought iu sacks on 
burros. This was placed upon a flat stone and pulverized with 
large round bowlclers by small boys, this being apparently the first 
progenitor of the modern stamp mill. The pulverized material 
wus then placed in a primitive arrastra, ground for thirty days by 
a perambulating buno, and amalgamated. This industry, so the 
urbane proprietor informed me, had been carried on by himself 
and ancestors fo1· many generations, and from the rnius of the 
arrastras in the neighborhood and local tradition there is little 
doubt that gold has been mined here in a primitive fashion since 
the first invasion of Sonora by the Spaniards, in 1530, and probably 
prior to that time by the people who previously inhabited it. From 
this place onward we found the country inhabited entirely by the 
peasant class, whose only means of livelihood was to proceed to 
the hills whcm in need and procure a little gold with which to 
purchase the commodities of lifo.2 

Amalgamation wus the most important discovery 
inherited bv the American miner from his predecess.ors. 
Survivals ~f the most primitive methods of reduction 
were recorded by tlie present census of min'es and 
qm1rries. In a few cases the ore was cru8hed in orcli-
1111ry mortars. At one mine in Maryland the ore, after 
being crushed in a mortar, was smelted in the neighbor
ing blacksmith shop. 

A type of mill generally used in the West in the 
early clays of quartz mining was the Mexican arrastra. 
As late as 1880 arrastras still outnumbered the stamp 
mills. 8 

The arrastra in its simplest form consists of a circular bed of rock 
from 6 to 10 feet in diameter, with walls of vertical planks, having 

i Report of the Director of the Mint on the Production of the 
Precious Metals, 1900, page 118. 

2 The Engineering and Mining Journal, June 25, 1902. 
s Tenth Census, Vol. XIII, Report on Precious Metals, pages 

282, 283. 
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an upright pivoted post in the center, from which extend 2 or 4 
horizontal arms. Stone drags, weighing usually from 200 to 1,000 
pounds each, are attached by ropes or chains to the extremities of 
the arms, and are slowly drawn around by the rotation of the latter. 
The depth is usually between 18 and 30 inches; The pavement 
and drags are of the hardest rock conveniently obtainable. -x- ·» * 
One nrnn per shift can hike care of two arrastras. Some waterpower 
arrastras working on tailings are so arranged that the only attend
ance needed is in feeding arid discharging them, so that practically 
the labor required is less than.the constant work of one man. Con
thrnous arrastras receive no attention other than that demanded 
for 1·epairs. The smaller arrastras are worked by a single mule or 
horse. When waterpowe1· is obtainable, a small overshot lmrdy-
gurdy, or turbine wheel, is employed.1 ' 

The capacity of' an arrastra does not exceed 4 tons 
per day o:f twenty-four hours, and usually varies from 
1 to 2 tons. . A crude arrastrn, operated by mule power 
can be built for $150, which places it within the means 
of miners with but small capital. The owner often does 
all the work. 

Wooden stamp mills of a very crude type were also 
known to the Spanish-American miners. A quaint 
specimen of a homemade stamp mill, fairly represent
ative of its Spanish prototype, was seen at work a few 
years ago in Georgia. The mine and the mill were 
worked a :few months in the year by the owner, with 
the aid of his aged mother. 

The son packed selected ore in a bag on his back to a rude 
mill a quarter of a mile from the shafts and emptied it into a nail 
keg. The mother fed the mill witli it shingle. Working thus 
from sumise to sunset they eked out a living, never making less 
than $1 a day apiece. The stamp mill has been accepted by all who 
have seen it as the first of its kind. A 10-foot overshot water 
wheel, with axis elongated at one side, set in propped posts, con
stitutes the motor. Tlnee spindles, roughly hewn, are shod with 
radially arranged arid overlapping bands of iron (pieces of a wheel 
tire) bound by a ring. These are the stamps. The mortar con
sists of the remnant of the shoe material. Flat iron plugs, bent at 
the end, are so arranged in the axis that when it revolves these 
plugs catch, lift, and drop each notched spindle at different inter
vals. The screen of the mortar chamber is a piece of iron stove-· 
pipe 1'01led out and punctured with nail holes. A combination 
sluice box does the rest. 2 

This mill was imitated by other miners in the same 
and neighboring counties. The cost of construction of 
a :first-class mill of this type did not exceed $100. 
From the wooden mill, by gradual improvement, the 
present iron stamp mill, with steel shoes and mortars, 
was developed. The modern stamp milling process is 
described as follows: 

Gold stamp milling is that particular process in which a heavy 
cylindrical body is made to fall upon the ore in such a manner as 
to crush it, and thereby facilitate a separation between the gold 
and the valueless minerals by which the gold is incased~ The 
latte1· weigh less than the former, and are removed by the aid of 
water. The gold is then collected through the agency of mercury, 
with which it readily forms an alloy or amalgam. From this 
combination it is finally extracted by the distillation or retorting 
of the mercury. The mechanism of the stamp acts on principles 
similar to those underlying the crudest devices used by man. It 
may be likened to a hammer, of which the shoe is the hammer 

1 Tenth Census, Vol. XIII, Report on Precious Metals pages 
282, 283. ' 

2 A Preliminary Report on a Part of the Gold Deposits of Georgia 
pages 68, 69. ' 

head, the stamp stem is the handle, and the die is the anvil. The 
ore itself has been compared to a nut struck by a hammer, whoso 
blow has separated the valueless shell (the quartz) from the val
uable kernel (the gold). Water covers the die and the ore lying 
upon it. The blow of the falling stamp not only crushes the ore, 
but also causes a violent pulsation of the water. That pulsation 
becomes converted into an irregular splash against the sides of the 
mortar. The latter has an opening in front, through which the 
water is discharged, cm:rying with it the crnshed ore. This, 
called the "pulp," spreads itself over tables placed on an incline, · 
which are lined with a metal, usually copper, having an llmalgn
matecl surface, such ns will arrest the particles of golll and at the 
same time permit the grains of quartz and other valueless materinl 
to pass over it and out of the mill. 8 

With the further progress of gold mining Lt point 1vns 
reached where the stamp mill was fonncl irmdeqnntc. 
After the. gold bearing veins had been workecl to a cer
tain depth, usually a few hundred feet below the sur
face, the gold would cease to be "free milling" and, 
because of the lack of those changes which arc due to 
the penetration of water from the surface, :would be
come "refractory," that is, locked up in union with 
iron pyrite and other materials, so that it would not 
amalgamate with quicksilver. 4 Many mines were 
abandoned when the free milling ores gave out. In 
Gilpin county, Colo., this condition was met with very 
early in its mining history, at levels varying :from 100 
to 200 feet. 

The mills which had previously been extracting from 60 per 
cent to 70 per cent of the gold contents gradually commenced to 
return only 50 per cent, 40 per cent, and then 30 per cent. None 
but the richest ore would now pay; the mills swallowed up two
thirds of the yield which should have rewarded the miner'H toil; 
some of the mines were forced to shut down, while others had to 
confine their development to the narrower, richer pol'tions of tho 
lodes. * * * At this juncture a small smelting establishment 
was erected in the district, and the metallurgist came to the rescue 
of the baffiecl millman. 5 

The problem was not fully solved, however, until the 
eighties, when the process o:f concentration was int;·o
duced. Only rich ores could bear the expense of 
shipment to distant smelters. As n result, low.grade 
refractory ores which could not be treated by ttmalgu
mation were thrown away. The new process of concen
tration, which reduced the volume of ore to be shipped 
and treated, was tantamount to a discovery of new gold 
mines. 

An illustration of a modern stamp ihill, equipped 
with a concentrator, is shown on Plate IV. 

The following description of this process is condensed 
from the report of the Colorado bureau of mines: 

The system of ore dressing known as concentmtion is one of the 
most important of all processes applied to the treatment of ores 
carrying low values in gold, silver, lead, and copper. There is 
probably no other line of ore dressing so universally used. Not
withstanding the new devices introduced, all are in line with the 
early and original designs, differing only in the manner of applica
ti,on of principles involved. The theory of concentration is based 

8 Stamp Milling of Gold Ores, by T. A. Rickard, pages 1, 2. 
4 Report of the Director of the Mint, 10, ·1: "The Future of the 

Gold Supply," by N. S. Shaler, of Harvard University, from the 
International Monthly, November, 1901. 

5 Stamp Milling of Gold Ores, pages 12 and 14. 



PLATE IY.-!NTERIOR OF MILL OF THE UNITED GOLD MINING, MILLING, AND TUNNEL COMPANY, IDAHO SPRINGS, COLORADO. 

Fig. 1. Ten-"tamp ore erusher. Fig. 2. Amalgamated plates to catch free gold. F;g. 3. Bump;ng table to catch coarse concentrate'. Fig. 4. Willley table to catch fine concentrates and •limes. Fig. 5. Concentrating box 
Fig. 6. Concentrates piled on the floor. Fig. 7. Heat;ng stove. Fig. 8. Clo~ed-in waterpower wheel (Pelton 4 feet). Fig. 9. Thirty-horsepower electrfo dynamo. driven by the same waterpower, to operate the macMne 
drill~ in the mine. Fig. 10. Office and weighing room. 
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upon the variable speciJk gnwity of the <lifferc>nt miuernlH. I ts 
application iR tn separate tlw Ynrions rnotab, l'nlloct those lnwing 
ya\nc, and rejl'L't the remairnkr. A large prnportinn nf tlw con
centmtes marketed are del'in~cl frmn the stamp~mill tailing~. 

"\Yhen the Yalno in tnilings b in fnr111 of pyritt>, di:tlcopyritc', 
awl galena, with gold aml HilYPl' llHB1iciatc1l, the ore pasHeH direct 
from tho plntes to different. patkrns nf oscillating, or lnuupiug, 
tahles, and tlw separation nuvlc. "\\'hem the hmm minerals oPcnr 
in t•ompnrati\'ely large cryshtls tlw stump battery is often prcct•tlrnl 
by crusher, rolls, sizing screcuH, mul h!).rtr. jigH, the jigs yielding a 
eoanm concentrate, and the tailings from jigH hdng recrushed in 
battery oyer the platPH and tables. 1 

The problem of nu economical procc::;s for tho tront
ment of low-gmdo ores for uumy ymtrs tempted the 
in v en ti vc spirit, of mining men. Mm1y processes were 
deYist~tl only to he rejected by experience. The "proc
ess man" became the object of chettp ridieule even in 
oflicin,l publications. It was, howcvor, owing to tlw 
efforts of one of the rnnltitndc of these "proco1>s men" 
that the cyllni<ling procosH W!\S invented, which gttVL\ to 
the world the Wt'itlth of Sonth African gold. At lirst 
tho now process was met with distrnst hy pmcticttl 
mining men, lmt it:-:; demouHtmted success overcttmo t;he 
clonbb,; of the skeptics. Inurnm1>1l tlnmps of low-gmde 
ore nud tailingH which had het~n iwcumnlating siuce the 
beginning of mining opemtiorn; woro taken up nnd 
reduced l1y the new proces:;. 

It is estimated by Professor Munroe tlmt in 1D02 gold. 
to the VfLlue of $8,DIH\000 was produeod hy tlrn l~y1mic1-
ing- process in the U nitcd Strite:-:;. This roprcsrmts un 
addition of 13 per cont to the protlnotivity of deep 
golcl mines. 

Improvement in the proce1>t1es of cxtmcting the 
metnJ.s from tho ore b a potent factor in the dnvelop
mon t of mining. By tho okl 1unalg1wmtion process not 
more than 70 ·per cent, and ustmlly not more tlrnn ()I) 

per cent, of tho gold couteut1> of tlrn om was stwed. 
V{ith the aid of moderu processes more than DO per 
c.ent of tho assay contents can he rocovorcd. 

Geneml 'indusb•ial c01ulitfonR.-Tho t1evo1opment of 
the rnilway syi,;tem with consequent rodnction in freight 
rates bas greatly stimulated tho growth of gold and sil
yer mining. vYhen mining opemtious first connnenced 
in Arizona, some mines were 300 miles away from the 
ne11rost railrotld, and machinery and supplie:-i were 
brought in by mule teams. 2 'l'wcnty years ago 110 

mine could he worked there which produced ore worth 
loss thm1 $150 per ton. 3 In some mining distriets of 
Colorado, tls h1te as fifteen years ago, before they were 
reached hy railways, all ores were snhjeet to freight 
eharg·es, varying from $150 to $100 per ton. 'rheso con
ditions are now largely tt thing of the p11st. 'ro-d11y, 
all jmportant mining camps are crossed by spur1> and 
switches counecting the principal mines with the mniu 
railway line. This meltn8 a saving of many dollnrs per 
ton on all ores shipped, besides a saving on coal and 
other mine supplies. The decrease of the averag·e vt1lue 

1 Report of the State Bureau of Mines of Colorado, 1897 pageH 
134 and 135. ' 

2 Report of the Director of the Mint on the Prodnetion of the 
Pr

9
eeiC!us Metals, 1901, page 72. 
llnd., 1884, page 56. 
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of the ore per ton hns heeu noted on a proceding page. 
In tho light of present statistics the following qnotation 
:frolll a rt\port ptthlished twenty years ago on sihrer 
mining in Ca1ifomi:t iR instructin•: 

Only ornH worth from $100 to $200 are sent to mills. Hieher 
oreR are sohl in San .Fmm~iHco or el8ewhere, while the low-grmh1 
O!'('H tire llnmpl'll. Dnmps· are covered with 1t large 1pmntity of Ol'l', 

the greater pnrtion of which is low gmdo, avernging from $40 to 
$HO to the ton:1 

Silrnr ort'S averaging from $40 to $GO to the ton are 
to-day corn;idored excc)ptionally rich. 

The decline in the averngc gmdc of ore mined aud 
treated must not be mistaken for an indication of what 
the economists cnll "diminishing rotur1rn." The clump
ing of IL portion of the ore ttfter it lrns been raised from 
the mine iiwroai,;cs the uverago cost of mining per ton 
of oro treated. Since it bas become possible to trm1t 
low-gmdc ores which formerly had to bo thrown nway, 
tho retnms lrnve incro1t8od in proportion to tho expense 
per ton of ore aetually raii,;cc1, thore being no additional 
cost of mining. Thns production has been cheapened. 

Tho combined effect. of 1t1l these advances in the riroc
ossos of mining and rocltwtion imcl in tmuspoi'tn.tion has 
boon tlw reopening of many mines which wore aban
iloned years ago when the supply of: the Yery rich choice 
ores hnd been exhausted. Says Mr. Yale, who has for 
nutny y\\ars been 1t close st.ndent of mining conditions in 
Citlifornin: 

Along th\\ mother lode the 1iest J:laying minc•H of to-diiy, nncl the 
<leupeHt, nro those which had lain idle for many y('arA, bnt were 
intolligontly reopenecl nnd properly equipped with modern nrnchin
ery. CnpitaliHts seem to prefer to reopen a mine which hntl rniule 
a rm:or1l for lmllion output in its early history ratlrnr than tu take 
the chmieoH on 011ening and de\·eloping an entirely new prospect. 
801·1\rnl of the most protlnd;iyo mines at the present day are those 
w llieh were nbamlonecl t1rnnty or thirty yenrH ago, at a depth of 400 
or fiOO foDt, whlln it was thought there wal:! uothing worth Heeking 
for fnrtlwr <lown. On the reopening of these mines, however, 
systematic deep Rinking was carried on, since which time they 
have lil\l'.ll much more proiltllllle than during their ondy career.• 

Tbn introclnotion of improved uuwhinery and reduc
tion methods calls for n large investment of capitul. 
Tho effect ol' the tcclmical progress hns therefore been 
the gnidnal displacement of the smaH 011ernto1· wo1·k
ing his mino without hired lnbor on the ·'grub-stake'' 
plan, ancl the concentmtion of gold and silver mining 
under the nmuagement of forge companies. The gen
eral trend tow11rd production on a forge sc11le has already 
boon noted. The mon~nrnnt toward combination, how· 
ever, lrns as yet not refwhed the gold and silver mines. 
Hnmll properties luwe here tinc1 there been combinocl 
into larger ones; still these small aggreg11tions in no 
wtty diffor from ordinary incorporated com1Janics and 
lack the magnitude which is clmmctcristic of a modern 
industrial combination. In the reduction of ores, on 
the other lrnnd, combination has made considerable 

progress. 

•1 Report of the Director of the Mint on the Production of the 
Preeions l\fotals, 1884, page 542. 

f> Ibid.' moo, pageH 82 and 83. 



578 MINES AND QUARRIES. 

1 'i Nnmbcr ol mines ......... · ............................................... . 
:? :Nt1111hcr uf opertLLorH ........................ _ ...........................•. 
:i Chnrtwter of ow1ierHhip: 

·l i.~/~~{i.l:l.1'.l~.:::::::::::::::::: :: : : :: :: :: : : : :: :: : : : : : : : ::: : : : : :::::: :::: 
~ g~J;~~I1f~:~~~~1~c: ~~-c~~-1~~~~1-~: :: : : : : : : : : : :: : : : :: :::::::::::: :: : : : : :: : : :·: ::: : 

Salnriel1 otlieinls) eh~rkH 1 t•tc.: 
7 'l,otnl r1n111be1· ............. ........................................... . 
8 'l'otnl Hllltll'ies ....................................................... .. 

u 
10 

11 
12 

Geneml ulllcero-
Nt11nber ........................... ~ .......................... . 
Snlaries ..................................................... .. 

Superintendent.i;1 :nu1nnger1-1, foremen, Klll'verur:;, L•tt~.-
Nt1111ber ......•.••.•.......................................... 
Hu.J11ries ....................................................... . 

Forenwn b~low gronncl-
rn Nnmher .................................................... .. 
H Snhiries ..................................................... .. 

I
, Clerl~R-

lfi Nt1n11Jcr .......................................................... . 
lG ! H11Ji1ries ..................................................... .. 

'Yngc-ear11crei: 
17 Aggregntl~ n.verttge rnnnbt•I'. ......................................... . 
lH ,,.\gg!'egu.te \\'ttgQs ...................................................... . 

lU 
~u 

21 
2'2 

25 
26 

27 
28 

20 
30 

31 
32 

37 
as 

3U 
•Jll 
41 

45 
·Hl 
·17 
•18 
49 
60 
fll 
62 

63 
M 
65 
6G 
57 
58 
69 
60 
(11 
G2 
03 
64 
65 
66 

.Al.love g1·on1Hl-
rrntttl lLVerllge number .................................... : .. . 
Totttl wngefi .................................................. . 

Engineer:-;., Jh'L•nwn, arnl other mceluu1il•H-
Averuge number .................................... . 
Wnges .............................................. .. 

MinerH-
.A vernge ntnnbur .................................... . 
Wages .•.....•..•...•................................. 

Boys urnlor lti yctU'.<-
AvQrnge nnn1ht~r .................................... . 
WngcH .............................................. . 

All other wnge·L•nrne1~-
.. A.verngc nun1ber ........................................ . 
Wngos ............................................... . 

Below gronu<l-
'l'ottLl n.vernge 11n1ulier ....................... .................... . 
Tot.ti wnge" ................................................ .. 

Mlners-
Avern.gc number .................................... . 
Wngt's .............................................. .. 

Miners' helpers-
.i\.. verng~ nun1ber ..................................... . 
Wages ............................................... . 

Boy~ nn<ler lll y<.1nr:.:-
A vernge nnmber ..................................... . 
Wages .............................................. .. 

All other \l'!tge-mrncrs-
A vernge number ................................... .. 
''rngoe!-l . ................................................ . 

A verngc. number of wuge·en rncrs ttt spt•eif!t'rl rlnilr rntes nl pny: 
Eng1neeri;;-

$0.75 to $0.99 ..................................................... . 
$1.(JO to $1. 2·1 .................................................... .. 
$1,25 to $1.,19 .................................................... .. 
$l.50 to $1. 74 .................................................... .. 
$1.75 to $1.9!1 .................................................... .. 
$2.00 lo $2.24 .................................................... . 
$2.50 to $2. 74 .................................................... .. 
$2.75 to $2.99 .................................................... .. 
$3.00 to $3.24 ..................................................... . 
$3.25 to lf-3,49 ..................................................... . 
$3,50 to $3. 74 ..................................................... . 
$8.75 lo $3.99 ..................................................... . 
lf4.00 to $'1.2•1 ..................................................... . 
$4.2ii 1111rl over .................................................. .. 

Flremen-
$0.75 to $0.99 .................................................... .. 
$1.00 to $1.2~ ..................................................... . 
$1.fiO to $1.74 .................................................... .. 
$1.75 to $1.99 .............. : ..................................... .. 
$2.00 to $2.2·1 ..................................................... . 
$2,25 to $'.!.·19 .................................................... .. 
$2.50 to $2. 7•1 ..................................................... . 
$2.75 to $2.99 .................................................... .. 
$3.00 to $8.21 .................................................... .. 
$3.25 lo $3..t\J. ................................................... .. 
$3.50 to $3.74 .................................................... .. 

~:Jg ~g ~1:8~: :::::: :: : :::::: ::: ::: : : : : :::::: :::::::::: :: : : : : : : : : :: 
$4.25 nnr1 over ................................. , ................ .. 

M11chlnists, blacksmiths, carpenters, nud other meeht1nies-
$0.71\ to &0.79 .................................................... .. 
$1.00 to $1.2'1 ..................................................... . 
$1.25 to $1.•19 .................................................... .. 
$1.fiO to $1. 74 .................................................... .. 
$1.7f> to $1.\19 .................................................... .. 
$2.00 to $2.2•1 .. : ................................................. .. 
$2.25 to $2.49 .................................................... .. 
$2.iiO to $2. 7L...... .. .......................................... .. 
$2,7f> to $2.99 .................................................... .. 

TA11r.g DO.-DETAILED SU:i\li\IARY, 

I . I Umtet St1ttt>~. Alnbamn. Georgin. 

'------ ---·-·- ----~-~·-

'2, UU2 
:?, H92 

·l:li 
. $810, i\i\f1 

8iiU 
$1,0UO, H1i:l 

41iH 
$-lfll, JU;l 

!lll,H2 
$3G, Oi7, ·10~ 

11, 2ll·l 
$11, 23:l, GOH 

'11fllfi 
$\212,2~~ 

1, :12.J 
$1, om, a:i1 

21 
$il,OO\l 

5,:1·l·I 
$fi,Oll2, 040 

2,1, 93H 
$2·1, H·l:l, 88·1 

18,.ll:l 
$1H, 7:17, ~15·1 

,j 

4 

··········-~-

7 
$11, 710 

2 
$1, llOO 

·l 
$5, 150 

1 
$fil\O 

............... 
·······-····· 

:H 
$12,182 

1!.! 
$1,X\lll 

H 
$:1,\1\10 

lli!I 
$283, 0:1:i 

I)') 

$fiO,fl7fi 

88 
$157,:l!IU 

llii 
$·191 flH2 

~-1 
$:.m,mn 

1,.J.12 
$1,4!1R, 2"1 

-mn 
$f>lil,OiG 

Wl 
$2Hfl, OHl 

................ ~a 

I < :,·:·~ 
$\lllll $20-l, 220 

2~ 
$7,2ll2 

8 
sa,:;.i11 

7 
$11fi1:.? 

7 
$2, :.?·10 

\IH:l 
$0Hf>I lih 

li:lil 
$t18fi,BH 

1117 
$111, UOll 

2·l0 
$187, D2ii 

1,(WI 
1, ll2ll 

·Ill! 
an2 
2·11 

11\ 

7·1H 
$1,0·1\l 1 8·W 

Xll 
$l~fJ,i1tiH 

•IJX 
$nr.u,rni 

lfl\I 
$180,a8:l 

Ul 
$H·l, 772 

7, \)S\l 
$7, 101, OOB 

21 tiifi 
$~, •110, ll·ill 

\lRil 
$1,018,277 

li:?l 
$19il,mm 

I' ·1 
$1,07-1 

1, llH 
$H9f1, ~mu 

5, BH 
$·1,ll\lO,·Jfi.1 

:i, 7\111 
$:1, 49ii, 2filJ 

1, Olll 
$7\)\1,Jlll 

H 
$1,0lill 

50~ 
$Hni>, 01\1 

77'2 ·li\ 
77:.! 4;; 

Hlll 17 
211 11 
8~\I li 

Ii ............... 
!,HS f•il 

1H,1187,fi!S &20, iiUH 

l·IR 1 
&2~0, llil~ sm1:. 

f>f1! :12 
$801, ~i"17 $H}, li.12. 

27..'l 19 
$~HO, tl08 $6, 708 

J7.l 7 
$170,lifll $2, 77:l 

11,2()() :l:H 
$11, 7~ti, l:.!:I $107,71~ 

:1, 2~:1 187 
$H,fitiG 1 ·l~:.? s1m,s~11 

1,fiHil ·17 
$1,~8·1, 112 $17,·HI~ 

JOI) 1117 
$~12, ll~l $:l0, fiHO 

1 :i 
$i1Xll $aUll 

l,lll\I au 
$1 1 fl7U 1 iUU SH,fi'l:.? 

71 Hlfi J.17 
$H, Hill, IHI ~fill, H2·l 

ti, 17fi ~!' 
$Ii, :HO, llll it:iri, .rn.1 

7'27 ·12 
11n1,Bil SlJ,:.?;m 

................... ·············· ..................... ·············· 
1, om 17 

$1,llfi.J,}lfll) $1,l:H 

2(\ :::::::::::::: :::: :::::::::: :::::::::::: :: : : : : : : ::: ::::: ........... i~. 
a s 
6 ;:::::::::::::: :::::::::::::: ............ ~. :::::::::::::: 1 

I 2 .......................... :i' ........................... . 
:n :::::::::::::: :::::::::::::: 21 ............ ~ ............. i. 
rn ........ ..... 1 11 .1 ............. . 

3i>·1 .............. 2 100 l:.!li ............. . 
7.1 1····-········· 2 27 ~~ ............. .. 

3~~ :.............. lt 5~ ~1 :::::::::::::: 
fi.JH 1:::::::::::::: 52 lli ~2fi ............. . 

7!1 .............. 2 7 HO ............. . 

·I ...................................................... .. 
JO 2 ......................................... . 

2 
2 

5 
4 

lfi 
\I 

:::::::::::::: :::::::::::::: ............ 2 ............................ . 
4 ............ ii .. ::::::::::::: ,·············· ............. . 
l ll ............ .. 

'i!.! ·•••·•······•• 6 
2 
3 

:!2 1:1 ............ .. 
27 ............ .. fi 13 ............ .. 

1-H ............ .. 7 48 ............. . 
fl 

12~ :::::::::: :::: ......... "ii' ............ (;' 1 ............ .. 
(13 ............. . a 

:M ::::::::::::J""'"'"'j' ............ 2 ............ fr:::::::::::::: 
f1 ..................................................................... . 

12 
12 
J.I 
7 

11 
08 
20 

135 

.............. .............. .............. .............. •1 

.............. ............................. .............. ·1 

1.;;;;;;;;;/ ~HH/r:::::::::i~: ::::::::::): ........... 1 
.............. 4 \11 !\) ............. . 
.............. 4 3•1 20 ............. . 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

$3.00 to $R.2L ................................................. .. 
$3.25 to $3.49 ...................................................... 

1 

$3.50 to $3.74 .................................................... .. 
sa.75 to $3.99 ..................................................... . 
$4.00 to $·1.2•1 ..................................................... . 
$4.2& >mcl over ................................................... . 

7·1 
471 
10\1 
51i4 

GO 
787 
228 

):::::::::::::: 
\ 

............. . 
·············· 
·············· 

10 191 rn:l ............ .. 
1 42 40 ............. . 

28 141 lii-1 ............. . 
4 10 12 ............. . 

52 58 347 ............. . 
16 18 6'I ............. . 

ii 

I 
I 

.l
l 

j 





PRODUCING MINES: Hl02. 

Idaho. Montn.nn. Ncviulll. 

2fi8 
258 

78 
103 

75 
2 

340 
$550,f>.J8 

39 
$98, 47U 

JM 
$251, 2Go 

107 
$15G, 155 

40 
$H,G·JU 

3,382 
$l, !lQ8, 3-lO 

868 
$!la0, 1U8 

30fl 
$4:17, 270 

128 
$108,BH 

2 
8350 

li6 
17ll 

um 
$318, 020 

2·1 
$[i9,lill 

9.j 
$1GU, lf>8 

·lfi 
$ll9, 7•1H 

22 
$22,!lS:l 

21 ~78 
$2, fl88,052 

837 
$970, llll5 

283 
$:l7.J, o:n 

117 
$122, 857 

373 ·1B7 
$383, 08·1 $•17S, 217 

2,014 11441 
Sl!, 7ll7, 927 $1, 712, 0-17 

1, 117'1 1, 187 
$2, 181, 70U $1, 42ii, 801 

33·1 
$:152,.141 

82 
$871757 

10·1 
JO.[ 

3f> 
2·1 
.J.I 
1 

rnn 
$210,H:ls 

32 
$fl~, 224 

ll2 
$llll, !Ill 

20 
$:11, U9:l 

22 
$1H, 710 

1, 075 
$1, 102, U:l7 

872 
~HOH,fl/tl 

129 
$1G9,.~99 

$il·l0 

2:18 
$23fi, 7\l·l 

18 
$1G, 7i\H 

GOLD AND SIL VER. 579 

New Mex· Nort!1 C1tr· On•gon 1Sont!1 C1tr· South Dn-
it•o. oilntL. · ollnn. kotn. 

,______ - --·-·-- ....... 1-----1--··--

Utah. 

-----)- .. -----· --- -·~-
m 
91 

33 ]JH 
lfi Oli 
3\1 .rn 

·1 .. ,, __ ,, ____ ,, ___ ,, .. 

7fi 
$80, 3\10 

2 
$tl,800 

·13 
$12,808 

rn 
$lfi, 7f>O 

11 
~tf>,·172 

fill! 
~HOU, 77\1 

HI 
s1:n,2ri2 

119 
$7f,,38fl 

ill 
$22,\IH 

an 
$:12, liiH 

BiR 
$~7H, fl~7 

~Ufi 
$~!.!H, tiU:l 

fl-1 
$:11,fil 7 

21 
$18, 267 

17 
$Hl, :mo 

3 
$1, :m2 

20:l 
$1Hi, X22 

HI 
$28,iiH 

~K 
$1:1,lili!.! 

:11 
$8,.lli2 

20 
$11,080 

JO•) 

$:lH, :!OH 
f1H 

$W,!lf>3 

·17 
$12,o!UC. 

110 
$Mfi,-178 

10 
$12,H\12 

ll7 
$\12,80G 

1\1 
S:.!.O, Ufifi 

H 
$1:1, 820 

8fi5 
$81G, 711 

·t:l6 
$!87, 777 

JllX 
$1:ll,H02 

218 
$l!i.1,1:H 

2 
$·120 

JOH 
$~ll 1 G~l 

·il!l 
$·128, 93·1 

a BG 
$B-17, iHfi 

IH 
$(10, 989 

12 
$Ill, 7ii0 

2 
$!,000 

7 
$12, :mo 

2 
$!Jfl0 

1 
$@0 

1:n 
$·1:i,fi00 

~7 
$8,!lfiO 

HI 
$28, 1()0 

28 
$10, 900 

20 
$G,ooa 

.JO 

.I() 
:11 
:n 

1 
·1 

fl 1 
f) 2 

9 7 1 3 
7 9 11 """·--·-· 2 1 2:1 117 ____ ,, ...... 1ii 2 5 
1 ....... ,,_ .............. ,_ ................. ., .. ,, ______ ,,, ____ u 

l·lX 
S222, fiUO 

8 
$1li 1 H:.!fl 

70 
$103, Hf12 

• flli 
$Hll,mm 

1fJ 
~rn,2:m 

2, Hl•t 
$:!, 217, .Ji>G 

8[ifi 
$!ll1,n·1 

:ll!I 
i·lll:l,21!1 

a~ 
s:m,r1nr1 

21ll 
$301, :m 

50 
$86, 2B•l 

98 
$1!17,0"1 

fill 
$911, •128 

.JO 
$·11,llll·l 

:l,:HU 
$al 1711, nou 

8·18 
$821,fil\U 

1 
$!,OHO 

!! 
$1,fJHO 

f10f1 O:J'J 
$·171, \lfiO $·178, 174 

!IH!I 1,\119 
$1, mi, 8·17 $1, 8·17, s:n 

·1'12 
tHli'.!.)5}\~ 

•l 
$1,815 

3 
$1, 425 

1 
$:l90 

.\:! 
$11, 58·1 

17 
:ft:l, 1Htl 

l·I 
$·1,:!78 

1 
$188 

:l 
$·1, U20 

10 
$11,fiHO 

JU 
$18,0llf> 

•) 

$1,r,uo 

'l•Uj 

$232, iifi8 
fi] 

$ii:J, •IH•l 

28 
$20, 380 

25 
$2•1,570 

8 
$7, nm 

5 
$5, 221 

rn 
$28,8•10 

fi 9 
$fl,!IOO 10 

8 11 
$11, 700 12 

" 13 
$4,HU H 

2 Hi 
$1, 800 JG 

J.JO 17 
$82,402 18 

21 ID 
$12, l-18 20 

HI 21 
$H, :mo 22 

II 23 
$2,8(1H 21 

............ ·------- ....................... _,, ___ , 25 
••••••• .••••.•••.••••.•.•.••••••••.•..... --·· .•••• 20 

$1120 

26 
$G, HOH 

17 
$•1,623 

II 
1\\,7"/r> 

'21 
$22, •lfiU 

178 
$178, 07•1 

mo 
$171,fillll 

3 
$2,.J.Hi 

17 
$Hi, \JOU 

]fl 
$15, :ma 

') '27 
$!180 2H 

1111 20 
$70, 21,.1 ao 

Hll :ll 
$1i2,H'2·1 a'.:! 

2'1 :l3 
lt\',\,'~111.l 'M 

1 • •. . . • . .. .• . . . . • . • • • • . . . 1 ••..••. -- .•.••••••.•••••.•.••.•••••.• --···.... .•. . l .•..•................•..•...•...•...•... --- • • . • . . • 8/i 
$342 $i!Hfl $730 Sil 

$23a.~~?i .. -~:~~:i~~- .... ~~;1.·;)i:~· $17,!I~~ ..... ~;,.·:i!i- .... ~~l~.·;i;,~· .... ~:::~:i ..... ~~;.\~:~~~· $2ii2.~~~ ;;;;;;;;;;;r;;;;;;;;;;;; .... -~::~:~· .. ·--~::~::&· ~~ 

................. ············ ............ ············ 

11G 
·17 
·18 

GO la 10 fl ·-.......... 10 •••• ........ fi6 :IO .... _....... 1 1 _ ......... _. •19 
4 1 2 1 .. _......... 2 ................ ·--·-· G ............ 4 ......... _ .............. /iO 

fi3 110 13 3 .. __ ,....... .. ..... _::.. . . •17 IO ............ 1 .... -....... 3 fil 

::-:j ::." .>; ::< >: : ;;::: ::: < : :1 :: l : d 
::: 1 :.: :: t : :::::::::::! H1 

: ,;:: } : : .1 :: ~ 
1 '"--··-·-.. 2 .............. _,,,,,,_,_ .................... _ ... ,,_.,.,_...... 2 ............................................... ,_. liG 

·--·-····--· ........................ ·-- ............... _ ............... -. ll ................. __ ,,,,_.. 2 .......... ,,_, .............. - ....... _. ~~ 
, ____ ,, _____ ........ -......... ___ ... ............ ·1 .... -....... 1 .... -......... ,,,,_,,,,... 3 ........ - ............................. li\l 

:::r :1:::::1 r :i: :i :::r ri 1
1 l,:::: 1 !!:: :1 

}5 22 25 8 :::::::::::: ---oo-·--j~"i::::::::::::1 fl3 J .,,, __ ,,.,., '""""""' '"'"'"'" . .,,.,.,,, __ ~~ 
1 IncludeH opcmtorn distrihulod ns follo11·s: Arlmnsn", l; Mnrylnnd, 1; Tennessee, 2: 'l'cxns, l. 



580 MINES AND QUARRIES. 

TABLE 00.-DETAILIW SUl\I:HAHY, 

=----====--===-=c=ccc.==c-=·-=-c.c·=:··===========-;=·-=U=n=it=cd SttLtes. \ Altlhltlllll. · 1 Ari1.01111. ·::~;j~(l~l:t~.c-.~~.:~lt:1~~---·l:·,~l'gi~t. 

i~ i\ vc1~fi!f ;~i~l~i~7~~~:i~~~1ii~:;; :~~~:!;~;~ ~~~;!;; :·;t;~~:c;~ ;;1;~~~:1~1;;·:•:;--· i1~1t. :. :. :. :.-.· :. :. :. :. :_ :.J. :. : .•. :_·. ·. :_· :. :. ~ ~ :. :. :_ :. :. :. :. :. :_ :_ :_ :. :.-~.i. :_rl-. :. : ..•. :. :. •. :. :. :. :. :. :_ :. - • ;.:i'~_.: · lj 

85 $1.25 lo $1.'19...................................................... v 

86 $1.50to$1.7·l...................................................... 117 ··············\ 1 311 2 21 
87 $1.75tn$1.9U...................................................... 170 ti 12 102 .....•...•..•. 28 
88 $2.00 to $2.24. _. _.................................... .. . . . . . . . . . . . . 207 .............. 

1 

(i 7l\ au ...•••......•• 
89 52.2ritn$2.'19...................................................... 278 ·....•.....•... 11 07 ill ............. . 
uo s2.r10 tn $2.7<1...................................................... 2, 81lU I·............. 6 1, :i:m HOO ............. . 
91 $2. 'If> to $2. 99 • • . • . • . • . .. • . • .. • • .. . • • . .. . . . . • • • .. • . • • • . . . . . . • • • .. . . . 2, 288 .. . . . . . . . . . .. .. 3-1 82il n:m .... , ••••••.•. 
92 $3.00tn$3.2·l...................................................... 7,200

1

: .............. 1 271 l,lM7 3,481 •..•...•••••.. 
ua $3.25 to s:i .. rn .•••.....••........... ,........... .. . . . . . . . . . . . . .. . . . . 7·1fi . . . . . . .. .. • • • • 7ll iill ·19 ............. . 
M $3.f10 to $:1. 7"....... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 4, 810 .............. I 2·12 '!'.7 fi.17 ••.•••••••.••. 
9f> $3.75 to $:l.99 ••••••. •.• . • . .. . . .. . •. • •.• • . . .•• .. .. • • . . •• ••••• •.• . . .• 109 ! • • • • • • • • • • • • • • • ••• •• • • • • • • • • 2 171 .•...••••..... 
96 $·1.00 to $-l. 2·1 . • • • • . • . • • . • • • . . . . . . • . . . • . • . .. • • . • . • • • . • . • . • . .. . . • . . . . 910 

1

! • • • • • • • • • • • • • • f1 8·1 .JUH ••.•••••••••.• 
97 $4.26 um! over.................................................... ·10 . . . . . . . . . . . . . . . • . .. . . . . . . • . . 2 22 ............. . 

MinerR' helpcrs-
98 $0.50 to $0. 7'1.. . . . . .. • . . . . . . . . . . • • . . . . . • . • . . . . . . . . . • • . . .. . . . . . . . . . . lil . . . . .. . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 1 
99 io.76to$O.U9...................................................... 'rn 7 .............. .............. .....•..•..... 20 

100 $1.00 to $1.2.\...................................................... llU "'1 
101 $1.25 to $1.-19 ...•........•......•.....•...•................ · ... .... 2:l :_ .:· .. : .. :· .. :_:_ :_ :. :_ :. _: :_ : : : : : : : ::: : :

1
:: : : ::: : : : : : : :,_:,:1,· ........... :. :. :. :. :_:_:_:_ · .. :_ -. · .. ·· .. ·.·.··. · .. ·.-~. :_ .· 

102 $1.50 to $1. 74 . . . . . . . . . . . • • .. . . . • • • • . . . . • . . . • . . . . . . • . . .. . . . . . . . . . . . . 39 
103 $1.7f>t0$1.99...................................................... 90 •·•·•••••····· ·•··••·••·•••• 9f> 1 ••·•••••••••·• 
IM $2.00 to $2.24...................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 . . . . . . . . . . . . . . .. . . . . . . . . . . . . 40 1 ............. . 
105 $2. 25 to $2.•lO . . . • • . . • • • • • • . • • • . • • . • . • • . . • . . • • • . . • • • . . • . . . . . • . . . • • • • 18<1 • • . . . . . . . . • • • . 2 rnri .....•............••...•.... 
JOG $2.50 to $2.7'1..................... •• . . . . . . . . . . . . . • • . . . . . . . . • • . . . . . . 810 • • • • • • • . • . . . . • 12 6 l·l :l5 ............. . 
101 s2. 75 to $2.99...... ••••• •• ..•.. .• •. .•••••••.. .••.... ••• • . ••••. •. ... 102 ............ .. l:l ao 15 •.........•.•. 
108 $:1.00 to $3.H..... .. .. . • ... .. . .. . .. ... . ....... .. . . . . ... ...... .• •. •. 1,0lll . . . . . . .. . . . .•• fi.1 2t :lK\l ............. . 
109 $3.2f> to $;J.49................................. ... . . . . . . . . . . . . . . . . . . 2·18 • • .. • . • • . • . . • . lll ti 22:l ••..•.•••••••• 

m ltz8 rniHt:::::::::::::::::::::::::::::::::::::::::::::::::::: r,
0

~ :::::::::::::: ::::::::::::~: --·········-~· .•••••••... ~~- :::::::::::::: 

113 
114 
llfi 
116 
117 
118 
119 
120 
121 

122 
128 
124 
126 
120 
127 
128 

120 
lRO 
]81 
rn2 
IBB 
13•1 
185 
186 
JH7 
JaR 
l:l9 
1'10 
l•ll 
J.12 
1·13 
144 

145 
146 
141 
1<18 
149 
150 
151 
152 
153 
lM 
155 
156 

157 
158 
159 
lGO' 
JGl 
J(\2 
ltl3 
164 
165 
166 
167 
168 

169 
170 

Tlmbcrmcn 1rnd tmclc htyms-
$2.00 to $2.24 .................................................... . 
$2.W to $2. 74 .•...••...•....................•...•..•............... 
$2,7f> to $2,99 ..................................................... . 
$3.00 tu $:1.24 •.•.•••.•. , •••.....••..••.••••••.....•....••••. , , ••..• 
$S,2f1 to $:t49 ..................................................... . 
$3.nO to sa.7'1 •••.•••••..•.•...••..•.•••...•••.•...••.•. ·• ••.....••. 
$3.75 to $3.99 ..................................................... . 
$4.00 to $4.2,l ..................................................... . 
$,J,25 nnd over ...................................................... . 

Boys under 1ll ye1trs-
Lcss th1in $0.f>O ........................... , ...................... . 
$0.50 to $0. 7'I ..................................................... . ·ms ~g:~:~L:::::::::::::::::::::::::::::::::::::::::::::::::::: 

· $1, 25 to $1.•1\l •••••••••.••••••••••••••...•••••.••••••••••••••••••••• 
$1,50 to$l.7'1 ..................................................... . 
$2,00 to $2.24 ..................................................... . 

All other wri.gc·c!tl'ners-
$0,50 to $0.74 ..................................................... . 
$0. 71\ to $0.99 ..................................................... . 
$1.00"to $1.2-1 ..................................................... . 
$1.25 to $1.'19 ........................ ····· ........................ . 
$1.50 to $1.74 ..................................................... . 
SL7o to $1.!)9 ••..••..•••••••••...•......••.•..••••••••••.••....•••• 
$2.00 to $2.2'1 ..................................................... . 
$2. 25 to $2All ..................................................... . 
$2.50 to $2.74 ............... · ...........••........•..........•.••••. 
$2.75 to $2,09 ................. , ................................... . 
$8.00 to $3.2·1 ..................................................... . 
$3.25 to $3.49 .....•...•••..•.............•.••.••.••....•. '. .......•. 
S3.ii0 tn $:l. 74 ..................................................... . 
$3. 75 to $:1.99 ..................................................... . 
S·l.00 to $•1.24 ...................................................... . 
$'1.25 and over .............. ~ .................................... . 

Average number of wngc-eitrncrs employed during each month: 
Men 16 yeiuH and over-

. .Tanuary ......................................................... . 

~~~~~~;a?::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
April ........................................ : ................... . 

~~re:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
July ............................................................. . 
August .......................................................... . 

~~~~)~J~;::~::: :: : : :: :: : : :::::::: :: :::::: :: :: : ::: : : : ::: : : : : : : : : :: : : : 
November ....................•................................... 
December ....................................................... . 

Boys tl!Hlcr 16 i•ears-
Jm1rniry .............................................. ••··•····••· 
Febr111try ................................•........................ 
Murch •....•.....•••...•.....•........•.•••.•..•.•................ 

tr~~:::::::::::::::::::::::::::::::::::::::::::::::::'.:::::::::::: 
June ............................................................ . 
July ............................................................. . 

t~~~~bcr::: :: : : :: :: : : ::: :: :: :: :::::::: :: :: :: :: : ::::::: ::: :: : ::: : 
October ......................................................... . 
November .........•..•........................................... 
December ..........•••.....•••. _ .•••..........•..•...•.•.........• 

Contmct work: 

~~~~~ ~~~~iXoiees:::: ::::::: :::::: :: ::: : : ::: :: : : :::::::: :: : :::::: 

.............. ·············· ·············· ............................ . 
fi7 
2:1 

177 
28 

207 

.......... .... . ......... ... . 21 2ti ............. . 

:::::::::::::: ~' 2~ 10? 1:::::::::::::: 
\) 

81 
a 

:::::::::::::: ........... ~~.!.. .......... ~. 1131:::::::::::::: 
...... .•.. .... 1 . ...•..... .... 21 .......•..••.. 
·•···· .••• ••.• ••.•.•.•... .•• •• ••••••••• ••• B ••••..••••••.• 

4 ............................. 1 ............. . 
(j •••••••••••••• 1.. .. .. . . . . . . . . :i . .. . • . . • • • • • . • 1 

i ::::::::::::::1::::::::::::::1:::::::::::::: :::::::::::::: ............ ~. 

~ ::: : ·;:: : : : c \. : :::: . •::::: ;~ 
ii\~ 7 : : : ::: : : : : : :: :1· ... ·· ... ···ii. 2 rn 
fil ............•. 1 I 27 

107 HI 58 
288 ::::::::::::::1 llU 1 20 
gii~ ............. · 1 

1i~ i~~ 
lirJm~ :::::::::::::J r)o 011 

•Hll ••••••••.••••• 

1

1 at 95 
2, HO·l .. • • • • • • • . . . . . 7·l 2•13 

• J();; ••••••••• ..... 10 38 

R~~ ::::::::::::::] ••••••••••• ~:~.. ~~ 
290 ...... ········1 11 20 11\l •••• •••••••••• 1 7 

:J.J, r.78 32 1, 362 7, 589 
8 I, \12f1 3·1 i 1, 368 7, 7lifl 
a-1, 810 81 · 1, 27'! s, nm 
35, \155 34 I 1, 'lll7 H, 332 
37,l!H :l2 1,fi30 8,387 
37, BO!l 3-1 1, fi07 H, 176 
37, JO.! 3•1 1, ·llfi 7, \ll8 
37, 11() 36 1, 4fi0 7, 903 
86,733 37 1,42fi 7,797 
30, 7iili :lH 1,-H2 8, 009 
86, 12() 32 1, 4t13 8, 002 
3,1, OHO 81 1, rm 7, 797 

'27 ...... ~ ..........•.......... 

.~1 ::: : 
20 ··••····••••·• ............. . 
2,1 '······· .................... . 
2\l ' •.••.•••.•..•.. •·•·••• ••.... 
28: ....••••••••.• ·········•··•• 
27 I••••••,,.••••• • •• ••••• • ••••• 

$626, 000 ! $1, 200 $:li' 605 i 
980, 2 5~1 

7 
7 
7 
9 
9 
7 
7 
7 
7 
7 
ri 
5 

$•17, Q(ilJ 
\.151 

··········;i ::::::::::::i: 
210 .............. . 
21 ....•.......•. 

200 ............. . 
69 •.••..•.•••••• 

1,000 ...... ·•·•···. 
201 ............. . 
231 ............. .. 
H ............. . 

1311 ............. . 
27 ............. . 

11, l6B 938 
11, 197 860 
10, 8•M s:n 
10, mm 829 
11, 39'1 889 
11, 678 302 
11, 573 3% 
11, 423 31>3 
11,312 sna 
11, 370 2RG 
11,08(\ 8-U\ 
10, 38'1 302 

1 a 
1 H 
1 a 
1 7 
1 2 
1 :l 
1 ·I 
1 <J 
1 2 
1 3 
1 2 
1 1 

$360, 707 
473 

$1, 030 
·i 

I " 

~ 

1111 

•~ 

lrl 

i 
I 
I 



PIWDUCING MINES: Hl02-Continued. 

Iclaho. ~fout11nn. Nevndn. New Mex- North Cttr-
ieo. olhm. 

GOLD AND SILVER 

south D11-
kottt. Utah. 

,. 

Vlrgluia, Washington. Wyoming. 
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All other 
states. 

--.. -·~ -- - --1-----1------1-----I-·-··"---- ------

••• ......... ............ ............ ............ 10 ............ ........... 82 

......... i2' :::::::::::::::::::::::: ......... :if }~ :::::::::::: ......... i ~:~:~~~~::~~~: ~~~~~~:~~::: :::::::::;~: ::::::::~::~:: ~:::::~~~~~: ::::::::i ~~-.......... r :::::::::::: :::::::::~~: i:i l~ it ............ .............. ............. ............ .............. ............ 1 ~~ 
g :::::::::::: :::::::::::: ~~ :::::::::::: i? :::::::::::: ::::::::::::~: ........ ~i :::::::::::: """""":i' :::::::::::: :::::::::::: ·~~ 

H ............ ~26 6ii ............ 108 ............ 89 485 :::::::::::: ............ :i. :::::::::::: .......... 8. 90 
20 .. .. • .. .. .. . 2a .. .. .. .. .. .. 47 .. .. .. .. .. .. .. .. .. .. .. • .. . rioo u1 

.139 75 211 no 1............ 201 .. .. . .. .. .. 32 593 : : : : : : : :: :: : .. ·-- -- -- --~1· · -- -- .... ii ..... -- · --20 · 92 
•lflO .. • .. • .. .. .. 6 .. .. .. .. .. .. • .. .. .. .. .. • 21 42 .. .. .. .. .. .. 2 .. .. .. .. • .. • • • .. • .. .. • .. 93 

1,083 1,172 ·16 li ............ OG :::::::::::: .......... iJ:i7' •Hl ............ 71 ·1 ............ 94 
3 22 .......................................................................... 1 95 

17 28 2·J3 2 ............ Ii ............ 12 8 :::::::::::: ............ 7. :::::::::::: :::::::::::: 96 
·1 7 4 ............................................................ 1 ................................................. ,97 

. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 ............................................... _.. 5 ................................ ~...... UR 

:::::::::::: :::::::::::: :::::::::::: :::::::::::: rn :::::::::::: --------·20· :::::::::::::: :::::::::::: .......... ·~- :::::::::::::: :::::::::::: :::::::::::: 1rig 
......................... ············ 2 21 101 
............ ............ ............ ll3 :::::::::::: :::::::::::: :::::::::::: :::::::::::::: :::::::::::: :::::::::::: :::::::::::::: :::::::::::: 3 102 

· ··· ....... i. :::::::::::: ......... ·,j· ........ --r,- :::::: :::::: .......... 2. :::::::::::: :::::::::: :::: 1¥ :::::::::::: :::::::::::::: ::::::: :::::: :: ::::::::: ;g~ 
.......... 4. :::::::::::: :::::::::::: ......... i2· :::::::::::: 1 ~ :::::~:::::: :::::::::::::: M :::::::::::: ............ o ......................... 105 
........................ - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 . . . . . . . . . . . . . . . . . . . . 31 .......................... f~~ 

3

~~ ......... ~~- :::::::::~~: ::::::::::~: :::::::::::: :::::::::
1

~~: :::::::::::: : .. :: .... :8~:: :::::::::~~: ;~~~L~~~~ :~::~::::::::: :~::~~:~:~:: ~~~~~~~::~~: t~8 
:::::::::::::::::::::::: .......... ii.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: m 
.......... :r :::::::::::: :::::::::::: :::::::::::: ~::::::::::: :::::::::::: ::::::·::::: :::::::::::::: ~ :::::::::::: :::::::::::::: :::::::::::: :::::::::::: m 
......... 21· .......... [,. :::::::::::. :::::: .::::: ·::::::::::: ::::::::::::::::::·::::: ........... ii. 1i :::::::::::: :::::::::::::: :::::::::::: .......... [,. m 

2 ............ ............ ........... ............ ............ ........... .............. 1 .................................................. 117 
fl.I 12 .. .. .. .. • • • . 1 .. . .. • • .. .. • B .. • .. .. .. • • . 4 0 ...... : ........................................... 118 

.......... ti ........... i. :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::::: :::::::::::: :::::::::::: :::::::::::::: :::::::::::: :::::::::::: m 

................................................................................................................................................................ 121 

1 ............ ............ ............ ............ ............ ............ .............. l .................................................. 12~ 
................................................ 2 .................................................................................................... 123 

1 ............ 1 ........................ 1 ........................................................................................ 124 
1 .................................................................................................................................................... 125 

............ ............ ............ B ............ J ........................................................................................ 126 

............ ............ 1 ............................................................................................................................ 127 

............ ............ ............ ............ ............ ............ ............ .............. a .................................................. 12s 

.......... 2. ............ ............ ............ 1t :::::::::::: "'""""2ii" :::::::::::::: :::::::::::: """""i' :::::::::::::: :::::::::::: :::::::::::: i~~ 
9 """""'i' :::::::::::: """"""i' 19 ............ ll3 .............. Ii 1 .............. ............ 1 181 

lg .................... "2'0" 2 .. ... • . ..... 2 7 .. .. .. .. • .. .. . 2 .................................................. 132 
............ 2 ............ 4 ............ \! ........................ 1 ........................ 133 

2............ 13 2.................................................. 2...................................... 113•1 
G 2 3 24 S 47 . .. • .. .. • .. . 1li li9 . .. • • .. .. . .. 1 ........................ 185 
8 .. • • • .. .. . • • . • .. .. • • • .. • .. • • .. • • .. .. .. .. .. • .. .. • s .. . .. . .. .. .. 1 07 .................................................. 186 

18 18 \) lf> • ... .. .. .. .. 21 .. .. .. .. .. .. 175 371 . .. .. .. . . .. . 1 3 1 137 

12
20'1 ..... "'2'5'9" 1797 .. • .. • .. .. •• .. .. • .... .. . 215 .. .. .. .. • • .. 938 1 10'169. ...... • ..... 1s ........................ 118s89 

11 ............ . ............ 7 . ............ • ...................... .. 
93 22 (] ....... ..... .... .. ...... JO .. • ......... fi 20 .......................... ......... : ... ........... 1'10 

132 218 16 () .. .. .. • .. • • • fl .. .. • .. .. • .. 80 11 .. .. • .. . .. .. 13 2 ............ 141 
............ 1 ............ ............ ............ ............ ...... .. 1 .............................................................. 1'12 

53 •17 ]Ii 1 ............ 3 ...... : .. ::: .3 ............ ............ 1 ........................ 143 
•J 23 21 2 . .. .. • .. .. • • a .. .. • .. .. . .. s1 .............................................................. l.'14 

s, 072 
3, 113 
3, 2f>U 
S,·124 
3,510 
8,501 
3tfi81 
3,M3 
8,530 
3,.174 
3,lH7 
3,128 

2, 04•1 
2,023 
2, Ofl7 
2, 194 
2, 337 
2,41i6 
2,545 
2,510 
2,417 
2,35'1 
2, 252 
2,147 

l ........... . 
1 ! ........... . 
1 ........... . 
1 .......... .. 
·1 ............ . 
4 i--··-- .... .. 
41 ........... . 
-1 .......... .. 

! 1:::::::::::: 
·1 i ........... . 

S41,64: 1- .. -~~~:~~~-
ss 20 

900 
892 
9-11 

1,001 
1, 1110 
1, 1H3 
1, 180 
l; 1110 
l, 13H 
1, 113 
I, 10-1 
1,0B8 

3 
3 
a 
a 
1 
1 
1 
1 
1 
l 
3 
3 

$7, 044 
13 

480 
fiOI 
Mlll 
tj<!fi 
fl07 
fi12 
fi•JU 
5i0 
fvH 
072 
•JHl 
·170 

a 
a 
a 
a 
3 
a 
3 
a 
3 
3 
3 
a 

$32, 3,15 
01 

129 
182 
1HH 
198 
212 
228 
2~M 
231 
2·10 
237 
232 
211 

2 
2 
2 

2 
2 
2 
2 
2 
2 
~~ 

7·12 131 2, 7•18 
7fll Jill 2, 7fi7 
810 181 2, 762 
89'! 131 2,808 
UlH Jill 2, 908 
911B 131 2, 927 
Ufif'> lBl 2, U:lO 
9lfi 181 2,Ufii> 
882 1Bl 2, 988 
8211 rn1 a, om 
821 1:n 3, 0:18 
71i0 lBl a, oso 

2 ············ ............. . 

'""'""4' :::::::::::: :::::::::::::: 

'1 ..•....................••• 
·I ......................... . 

i19,197 
55 

3,M7 2·1 188 22 162 145 
H11j7iJ sa 230 3 155 146 
a,295 40 216 19 148 147 
3, 177 •12 23•1 19 147 148 
a,25r> rio 242 I 19 155 l49 
3,222 49 207 25 148 150 
3,313 47 220 2,1 131 lfit 
a,•no 53 21!1 :H mo lfi2 
3,477 •M 230 33 130 153 
3,398 38 ~·17 33 132 Ir1·:i 
a,ao2 •13 21i·I 33 120 lfl5 
a, ~01 .J7 2BO ao 107 lfl6 

4 .................................................. 157 
·l ................. , ................................ lii8 
•1 .................................................. lf>O 

l :: ::•l•::!~ 
•1 .................................................. lli6 
•J ..... ~ ............................................ 167 
•I .................................................. 168 

$28,~93 
77 

$29,400 
27 

$300 ............ 160 
1 ............ 170 
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171 
172 
178 

.17'1 
17:; 

17G 

177 
178 

179 
ISO 

lRl 
182 

183 
lRl 

18[1 
mo 
187 
188 
180 

MINES AND qUARRIES. 

I Unilecl StctleH, ! 

·-----------·-··--·---- , _______ ! 
~IiHcellaneous expomie:-i: I 

'l'olttl ................................................................. I 
RoyttHies o.nd rent of mine and mining plant ....... · .... · .. · ··· 1 

Hent of oft\t>es, tnxcR, in•tnanct,, interest, ttrnl nth er snndrie>< .. . 
Cost ofRupplles and materials .......................................... . 
Y,g~~~?r~l p:oduct ......... , ................................................ 

1 

'l'otttj,~g::i\'.!"."wcr ................................................... · 1 

Englnes
Stenm-

Num her . .. .. . . .. . .. . . .. .. . . . . .. .. .. .. . . .. . . .. .... .. Horsepower ......................................... . 
G·nH or g1umline-

Num l)el' ............................................. . 
Horsepower ........................................ .. 

Water wlwelfl-
Nmnber ................................................ .. 
I-Iol'Repo,ver ....................... - ......... --....... -. --

Ot11cr power-
Nt1nlller ................................................. . 
I-Iori;:epo,\•er ............................................. . 

Renterl-
Electrle. hnrsopnwcr. H· ••••••••••••• - •••••••• -· --- •••••••••• 

Other }lower, horsepower ................................... . 
g}ecirie Jnotnrn owned-

Nnmber ......................................................... . 
I-IorsCJ)O\Yt~r .... - . - ..... - - .................... - .... - .... " ........ . 

Suppllccl to other eHlallliAhmentH, horAepower ......................... .. 

$l\ 357, 529 
$1, ·123, 3!19 
$3, 1)34, 130 

$lli, 690, 71i8 
$82, ,182, 052 ! 

H15,8Ur> 

1, u~m 
12~, arH 

ms 
•1,tlliO 

788 
•13, \l:!li 

lfi(j 
8,00:l 

1-J,.lllO 
2, m~:l 

700 
• a2 1 ooa 

32:\ 

Alnbnma. 

$82·1 
......... $82j' 

$5, 211i 
$1,0i>7 

Hill 

·1 
ltiO 

i:::::::::::::: 
1:::::::::::::: 
·············· 
.............. 
............... 

1 
12 

............... 

TABLI~ llO.-DETAILED SUl\fl\IARY, 

. .Ari~OIHL, Col1n•1tdt•, Georgia. 

$1H,O,IG $\JU7, 751l $2, 156,217 $0,ti8-i 
$2, 888 $HOH, 990 $711i,3lW $3,·llili 

$1ll, lfi8 $1ltia, 705 $1, ,140, 908 $1i,108 
$87:l,001 $2, \!Iii\, 1112 $Fil 603, .Jf)2 $33, 12:l 

$2, 7tH,077 $lf>, ·17B, 001 $20, B5oi, 07-1 $Ho,1m 

ll,-111i .HJ,fi~2 Ci?, 252 a,.w2 

lt!O :ms 678 ria 
51 086 10,808 48,80R 1,'103 

1tl o~ ·10 ·············· lf)t) U57 02{) .............. 
1 iil8 7ti H 
0 21, 517 7,:J82 2,0r'iD 

2 20 82 .............. 
lrl5 1,:178 il,'1-17 ·············· 

.............. li,880 r., 707 . ............. 

............... 1, no~ 189 

8 ~l)fi 28ii 1 
107 12, 081 10, Bun 100 

·---·········· 100 22B ................ 

" 
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PRODUCING IvlINES: 1902-Contiuuecl. 

Nt•\'H<lH. .Monlnnn. New l\lt~x- North Car-
i1•n. olirnt. l!lalw. SonlhCur

olinu. 
South Jl11-

kot11. Virginia. WnRhinglon. Wyoming. ":J{11~~~.er 

8614, 670 ;r:-no, un $172, ~Otl $:l·l,110 $lll, 2:!8 
$28, O.J7 $102, HiH $·lU1 lifi2 $1:!, 127 $·11ii 

S-'Mf>, r.~m $2ll7, U77 $1'.!':l,flf)·l $20, \lH;l $9,82B 
s1, tmr-,, mw. Sl,Oli\l,mm $f:i\l\\,~28 $':!f1ti18lll $2t\,-IU() 
$8, 177, 2117 $J,<l88,5:lli $:1, 10\1, il-18 $ti77, lti8 $71, 287 

1\), llfl 12,301i .1,.12u I ·1, 000 Rlfl 

$JH,.lll~ !f-1,.J.10 
$:18, 2n~ $70 
$M, 1111 li·l,:\70 

$2\l\), 70f1 $20, 8110 
$1,}ol:H,853 • $l:lK, 8Q;l 

~,u.1u ·IOU 

$240, 112 
$li,'1llli 

$2:\:l, 7()(\ 
$1, \186, li17 
$H, ·W.1, '.258 

13,H~U 

$570, 2fl0 
$2'l "l'I $r,.11:uil7 

$1, 312, 171> 
$8, rioo, uo.1 

1<1, U27 

___ ,.,,_._ 

$4.j.J 
$:!70 
$H 

$•1, 011 
$2, 72il 

02 

J 4 

23 l ·l 17 17 ............ 7 ............ I H,Hl: l ......... ~~-
1,382 2t1 am 27H ............ nr, ............ H 121l ) .......... .. 

Hl 188 ·IH lifi 211 1\.1 g 7<l 
ll,f>HH \I, ;J2:l 2, HHH a, 1111 Hlfi I, 713 •JOO 11, 8Uti 

-· ------ -----· 

$23, lifll $1HO $14, 17fl 171 
$J.1,H70 ....... iii;o· $1, 060 172 
$K,77i\ $lS,11u 113 
$fl5,Gm~ $11, 130 $20,378 J7.j 

$338, 351 $-1, 923 $112, 622 175 

\\·Ill 3GO 215 171i 

171 5· 5 177 

7:1: ! ........ ::~~- .... ··--~~~- :~: 
::; i;;;;;;;;;;;; ;;;;;;;;;;;; ;;~ ss 22 w n . ..... .... .. :m 1 ....................... ---1 11 1 ---· ...... .. 

7,5'13 i 1,r.02. 1, 111 riuo ............ I.rnn ............ .............. 1,or.11 ) ........... . 

10 I \) 1 :I ............ l I............ ]\)I If> 1...... ...... 2 ...... ...... 1 1&1 
-1n 1

1 
-1n2 ·Hl en ...... ...... an ....... ..... 1,.12;, ·118 .. ....... ... w, ............ 50 1s.1 

... -· - .. ~'.~ -1 ~~~ ·1~ : : : :: : : : : : : :,: : : : : : : : : : : : : : : : : : : : : :: : : : :: ::: ::::: : : :: :: ::::: :: : lill : : :: : : : : : : :: :::::: ::: ::: : : :::: :: : :: ::: : :: : : : ~ ::: :: rn~ 
39 H 27 I l:l '....... ..... H 1 •1 ·171............ 1 ........................ 1S1 

... -·. ~ .. ~~~ .!. ·----~ .. ~~~- i- ... -. :·. :~'. ........ -"''.''..!:::::::::::: ........ ~'.''.' ...... .... ~: ............ '.~ ... ·---~" '.~~ .. ::: :: : : : : ::: .......... -~~- ::::::: ::::: : :: : : : : ::: : : rn~ 



584 MINES AND QUAHlUES. 

1 Number of mines ....................................................... . 
2 Number of opcmtors. _ .................................................. . 

Ohumctcr of ownership: 
s 
4 
5 
6 

7 
8 

9 
10 

11 
12 

13 
H 

15 
rn 
17 
rn 
19 
20 

21 

!?3 
24 

25 
26 

27 
28 

29 
30 

31 
32 

33 
3·1 

85 
36 

87 
38 

39 
40 
41 
42 
43 
44 
45 
46 
·17 
48 
49 
50 
51 
52 
53 

5'l 
05 
f>G 
57 
58 
59 
60 
61 
62 

03 
G4 
65 
60 
f>7 
{i8 
69 
70 
71 
72 
73 
7.1 
75 
76 
77 

Individmil .......................................................... . 
lilir111 . ..•........ ___ .•..•..•.....•••••.••••.•••••••...••.............. 
Incorpomtecl company ............................................. .. 
Other form .......................................................... . 

S11larlerl oll\cinls, clerkH, etc.: 
Totnl number ...................................................... .. 
Tot11l sahtrles ....................................................... .. 

Gcncrttl olllcers-
Number .................................................... .. 
S1tl!ll'ies ..................................................... . 

Snperinl.mHlents, mnnngerR, fororrn..'11, HtnveyorR, ot<1.-
N11mbcr ..................................................... . 
Sahll'ics ..................................................... . 

Foremen below ground-
Nnmber ............•................•........................ 
Salaries ..................................................... . 

ClorkH-
Ntnnllcr ...................................................... . 
S1t1Rries •..•.........••.•...••...................•.•••••...... 

Wugc-caniers: 
.Aggrcgntc ttverftgo number_ ........................................ . 
Agg1·egnte 'vngcs . .................................................... . 

Above gronnd-
Tot1tl a\'erage number ...................................... . 
'l'ott1! w11gcs ................................................. . 

E1~gineer81 Jiron1cn 1 ttll<l othcrn1eehm1fos-
Avernge number .................................... . 
W11gcs ............................................... . 

Mlnors-

M1~~f.~.1'.'.1~~:: :: : : : :: : :: : : : : :::::: ::: : : :: : : : : : : : :: : 
Boi•s nuder 16 yettrs-

A vcmge number ....................... , ....... _ ... .. 
Wttges ............................................... . 

All other wngc-carners-

\tri:~~~~~-1.1'.'.t~~~'.::::: :: :::: ::: :::::: :: :: : : : : : : : : : : ::: 
Below gronnd-

To!l1l 11verage nnmbor ..................................... .. 
Tot11l w1tgcs ................................................. . 

Miners-
Average number ................................. .' .. . 
W>tges ............................................... . 

Miners' helpers-
Avernµ-e 11t1mber ........................................... . 
Wnges ............................................... . 

Boys under 16 year,q~ 

~':t~~~~~ .~'.'.1'.1.~:::::::: :::::::: :: : ::::::: :: : : :: ::: :::: 
All other wage·carners-

Avernge number ................................... .. 
Wages ............................................... . 

A vorago number of wagc-e1truers at specified daily mtes of pny: 
Eugineers-

$0.75 to ~0.99 .......•...•.•......•.....••.•••••••.••.••••••••.••••• 
$1.00 to $1.24 .......................... __ •• . . • • .. ................ . 
81.25 to $1.'19 .......................... , ................. __ •• __ .. .. 
$1.50 to $1. 7'1 .................................................... .. 
$1.75 to $1.99 ........................... __ ....................... .. 
$2.00 to $2.24 .................................................... .. 
$2.21\ to $2.'19 .................................................... .. 
$2.50 to $2.74 ..................................................... . 

~~:68 ig ~~:~~:: :::::::::::: ::::::: :::: :: : : : : : : :: :: ::: : ::: : : : : : : :::: 
$3.25 to$3.,19 ..................................................... . 
$3.50 to$3.7'1 .................................................... .. 
$3.75 to$3.99 ..................................................... . 
$4.00 to $<J,24 ••••••• _ ••••••••••••••••••• _ ••••••••••••••••• __ ••••••• 
$4.25 and over ................................................... . 

Firenien-
$1.00 to $1.2'1. ........ __ ...... __ ................................. .. 
$1.25 to $1.•IU ............................................ __ ....... . 
$1.75 to $1.99 .................................................... .. 
$2.00 to 112.2·1.. ___ ................................ _ ............... . 
$2.60 to$2.N ..................................................... . 
$2.75 to82.99 ..................................................... . 
$3.00 to $3.2·1. ......................... __ ................. __ ..... .. 
$3.50 to $3. 7·1. .................................................... . 
$1.00 to $4.2•1. .................................................... . 

Machinist~, hlncksmiths, carpenters, nnd otlwr menl111nlr•s-
$O. 75 to $0.99 ..................................................... . 
$1.00 to $1.2"1. .................................................... . 

~U3 ~g ~Li~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
$1.75 to $1.99 ..................................................... . 
$2.00 to$2.24 ..................................................... . 
$2,25 to $2..19 .................................................... .. 
$2,.10 to $2.7•1. .................................................... . 
$2.75 to $2,\!9 ..................................................... . 
$3.00 to$3.2·l. .................................................... . 
$3.2fJ to $3.49 .................................................... .. 
$3,i>O to$3.74 ..................................................... . 
$3.75 to $3.99 ............................................. ·' ...... . 
$4.00 to$·1.2·1. .................................................... . 
$4.25 and over ................................................... . 

I 

TABI,E Hl.-DETAILED SUi\Ii\IARY, l\IINES HEPORTING 

United StntcH, Al11bam11. Arizona. C11llfomin. Colorttdo. Georgia. 

a,2r)2 
3, 252 

083 
H4\l 

1, 69tl 
25 

2, 2R·1 
$2,:l:Jfi,471) 

B02 
$2•12, 98\l 

1, 307 
$1, .128, 627 

430 
$·110, 185 

24fi 
$15R, tiG9 

11, 703 
$11, 580, Ci8·1 

2,H•Jfi 
$~, 7H2, X7G 

1, 072 
$1, 760, 78'1 

312 
$23fi,\l5fi 

$1, 100 

%0 
$77\J, 037 

8, 018 
SR, 797, 808 

H, om 
$8, 057, 301 

fi71 
~150,292 

1 
S-150 

327 
$283, 70f> 

4 
$3, 100 

a 
$2, 200 

1 
$\100 

7 
$2,(i.j.j 

" $\lt10 

1 
$•1t13 

3 
$909 

1 
$312 

i!HO 
:180 

7-1 
Hfi 

207 
4 

BKO 
$·1flH, :m 

32 
$-14,:mn 

2na 
$:133, \l·l·l 

:JH 
$·13, lll 1 

(j'..,! 
$3l1, •121 

2, 2.rn 
$2, 3211, 8Rfi 

G().\ 
$fi87, 7.11 

aos 
$38\1, 4·1G 

fi:l 
$•JO,fi.Jfi 

" $·180 

2-11 
$207, 270 

1,mui 
$1, OHO, 1,14 

1, rioo 
$1, f>ll7, fiRO 

(l7 
$fill, '170 

88() 
HHO 

111 
1:n 
l·lll 

1 

2fiU 
$2IJ.1,f17fi 

I)~) 

$12, uflfi 
1l17 

$U.:R,fili2 

.Jl 
$:lll, 11\lH 

2~l 
$~11.a:m 

1, ·1·17 
$1,a11,u,~ 

.l()fi 
$3fi9, 71H 

18!) 
$1\10,.Jfi\1 

7fi 
$1i2,:l.J1 

···-·········· ............... 
1.Jl 

$1011,!IUI 

1, 0·12 
$9f>l,.1a.1 

90ll 
$8·11i,810 

70 
$/'19, 700 

··------
91i5 8 mm 8 

2:17 
282 
43:1 

s ·············· 
,(.19 6 

$·13·1,Rf\R $8, 568 

G·l 3 
$'12,tJ.ll $.J,800 

271 I) 

$~mu, um $3,000 

77 1 
$71,<Kl·I $108 

a1 .............. 
$22,0GR ............... 

~,ao8 29 
$'..!, B141 20H $11,fifi2 

·188 9 
$rl2f'l 1 ~UH $3!fl(i:1 

:mo a 
$:l\ltl. 198 $1,200 

!.!H .............. 
$2fl1UlR .............. 

·······-······ ............... .............. ·············· 
109 r. 

$10:l, 918 $213tl:l 

1,Rlfl 20 
$1, 7&;, Ufl.l $7, 989 

11602 20 
$1,f>!l·l,lM $7, 089 

Ol ............... 
s:os,2r10 ·············· 

·············· ............... ·············· ·············· ·············· .............................................................................. 
1 

$.112 
OG 

$fl8, 089 
fi.J 

$-J.1, 02'1 
92 ...... •••••••• 

$91,M4 ••.••••••••••• 

8 

~ ;;;;;;;;;;;;~; ~~:~~~~~~~~~~f ::::::::::i: ~~~~~~~~::~~~: ::::::::::::~: 
3 :::::::::::::: :::::::::::::: ............ i. :::::::::::::: :::::::::::::: 
2 .. ···- .................. ·-· -·· 1 ........ ······ ............... . 

20 .............. 3 4 ........................... . 
9 .............. l ii ........................... . 

10n .............. '1 :m Ba ............ .. 
20 ·············· 2 1············-· ·11 ·············· 

1-1~ .............. rn I 11 2
2
1 ............. . 

2J.1 :::::::::::·-- ........... 7H·1,_ ........... i. n :::::::::::::: 

fi: :::::::::::::: ........... ~~ ............. ~ ............. ~. :::::::::::::: 
1 
1 
4 
r. 
1 

20 
ao 
12 

I~~~~~~~~~~~~~: ~~.~~~~~~~~~~~~1::::::::::::~:1::::::::::::~: ~~~:::~~~~~~~~ 
;~~~~~~~~~~~~~ :::::::::::::i: ::::::::::::~:1············~· ~~~~~~~~~~~~~~ 

JI <1· l•l:::: ,i:- 5 
:~ 1: ::: : ::: : :::::,: :::::::: :::? .......... if·········· "f :::::: :: :::::: 

211 1···--. ... ..... 10 fiiO Rl ............. . 
IJ.7 • - ........ •··•· 2 0 () ....•.••••..•. 

227 .............. S.1 20 ~1 ............. . 
rn .............. 1 ,1 :i ............ .. 

2lil , .. .. .. .. .. .. .. lOU 10 fifi ............. . 
fi.5 I,............. 25 J 9 1 ...... •••••••• 
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DEVELOPMENT WORK WITHOUT PIWDUCTION: Hl02. 

ldriho, 

325 
325 

M 
100 
11\8 

3 

180 
Slf.·1, f>GO 

28 
$10, 913 

01 
309,914 

·17 
337,•105 

14 
s10,::ms 

llli2 
llll97, '112 

227 
$210, fi3fi 

,Q;fi 
$!lfi,OW 

GS 
$52,H5 

7.1 
sc,~.·HH 

fi2fi 
1!680, 777 

li72 
11020, Hil 

37 
1!37, 595 

16 
&17,031 

Montana. 

12(1 
l2ll 

30 
H7 
fill 

7a 
$80, 099 

22 
$20, 600 

:l!l 
$·1fi, Oo7 

0 
$11, 407 

(l 

$3, osr. 
·181 

~52,700 

7l 
$83, 820 

57 
$71, 021 

].J 
$12, 799 

.JlO 
$-1(18, BRO 

392 
$·151, 392 

R 
$8, 388 

10 
$9, 100 

Nevnlln. 

82 
B2 

7 
12 
lll 
2 

J.12 
$181, 172 

23 
$2·1,·115 

fi8 
$86, GOi 

:l7 ' 
$·10, mo 

24 
$20, 990 

f174 
$61iG, Hi9 

122 
$155, 8Gll 

82 
$115, 237 

1 
$305 

Sil 
$37,3'1·1 

·1f>2 
$500, 300 

<]20 
$•Jr.7,,1'!2 

25 
$27, 073 

7 
$5, 785 

New Mexko. 

lfJti 
15G 

Oregon. Son th 
Jlnirnt11. lltnh. Vlrginht, Wnshington. Wroming. All otlwr 

stnt~s.• 

.. -·- ------- ---- ------ ---··---·-·-- ·----- -··-- -·····1-----1------
28 
28 

187 
187 

114 
lH 

2till 
2llti 

·l 
<] 

l·JH 
1·18 

&l 
83 

;l l 
3 2 

·JO 11 36 ta 28 ............. . ]2 
2fi 

IU!i 

5 a 
4 
fi 
6 

l~~ \'"""'"'""4" rn ........... . ~m 7 51 21 
7:l 10 ~ ~ 
u ....................................... . 05 2 

3 .................................................... .. 

!Ofi 
$88, \121 

9 
$!l,.17fi 

Gfl 
$Of!, la2 

16 
$9, 507 

15 
$7,807 

3fi(i 
$209, 900 

M 
$fi21 021 

BU 
$84, 997 

·l 
$2, 818 

21 
$1'1,800 

2112 
$217, 37fi 

252 
$194, 809 

33 
$18, 8'Jti 

'11 
$32, 90il 

2 
$1l3G 

27 
$23,G?:l 

8 
$5, llli 

•l 
$8,480 

U9 
$1'1\l,67'1 

7 lt7, 710 
80 

$113, 003 

2n 
$25, 010 

8 
$3, 9.Jfi 

3-13 802 
$102, 131 $77!1, (i07 

131 206 
$:l8, •J.13 $1R1, U9fi 

till 
$21, 387 

28 
$7,2(11 

78 
$88, 202 

38 
$31, lG8 

!Ill 
$114, llflli 

18 
$13, 17'1 

43 
$t1'J,tlllfi 

a:1 I 
$3•1, 001 

fi 
$2,·m:I 

210 
$1GO, liU..t 

.jl) 

$20, tJ7.J 

nri 
$XU, 311 

·lR 
$·12, 3flli 

18 
$H1:ma 

fi22 93G 
$f1Hl, ma $ooa, z.11 

rn2 1·tli 
$1'17, liOll $101,Btlll 

R7 
$103, l!iO 

3 
~m.2M 

118 
$120, 08U 

1 
$·ff>O 

1 .................................... .. 
$7fi 

•JO \lO 
SU, 720 $02, 620 

212 500 
$03, 088 $1\94, 012 

110 503 
$H6, 989 $fill\, 899 

90 
$23, 809 

ll7 
$00, 612 

·12 31 
$·11, 091 $2B, 807 

3UO 791 
$·lS3, 057 $7"1, 9'11 

300 7~N 
$105, 7'17 $!i98, 3fil 

21 
$19, 930 

fJ.l 
$<17, 633 

8 
$·1,fi3fl 

1 
$·180 

5 
$3,3f>5 

•) 

$700 

1\1 
~17,U!H 

19 
$7, iti8 

7 
$2,liriO 

1 $180 
11 

$1,·1:18 

~2 
$10, 7U6 

31 
$10, 44·1 

119 
$110, 217 

\I 
$7,.JOO 

62 
$(12, 6H<l 

B6 
$:m,0110 

12 
$7,074 

·ID1i 
$5:l7, 47H 

lQ.1 
$10R,m2 

58 $tl7,80f> 
9 

$7,4-18 

7fi 
$78, 234 

ta 
$19, 080 

•10 
$112, i75 

12 
$10, 254 

7 
8 

9 
............ 10 

............ 11 
12 

............ 13 
14 

10 ............. 15 
$fi,525 ···--··-···· lO 

BO•l 
$:J!l,881 

102 
$100, 788 

l'H 
$f19, 117 

18 17 
$7, <JU!i 18 

JO 19 
$·1, 095 20· 

<I 21 
$2, 030 22 

.......................... 23 
24 

........................................ 25 

37 
$82, 7!l9 

391 
$jJ2!J,,1fiG 

3!i7 
$108 HUI 

ltJ 
$18, 87/i 

.JR 
$·17,071 

202 
$20f>,tlll3 

183 
$180, 198 

13 
$12, tlOO 

20 

(i 27 
s-21 mm 28 

H 29 
$il, •IOU 30 

H 31 
$a, 100 32 

........ .... 33 
34 

1 
$•1f>O 

................................................................. 31i 

6 
$3, 210 

.......................................................................................................................... 36 

12 20 
$2, 890. $1R, 10.l 

9 
$7,980 

rn 
$10, 057 

1 
$362 

8 
$7,190 

(i ............ 87 
$6,300 ............ 38 

............ .............. .............. .............. 3 ............................................................................................ 39 

:::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ~ :::::::::::: :::::::::::::: :::::::::::: ........... "{ :::::::::::::: :::::::::::::: :::::::::::: i~ 
............ .............. .............. .............. 1 ............................................................................................ :~ 
.......................... .............. 1 .............. ............ .............. ............ .............. .............. 1 ........... . 
•••••• . • • ........ . . . 1 ................................................................................ 45 ...... :.:.: .. -. ..... :.::::. :.::.::::::::: ............ ,i. :::::::::::::: 6 .............. ............ .............. i a ............ 46 

•••• •• • ..... • • • •••• .. ••••• ..... . 1 .............. 1 .......................... 47 .. . ·2 ::: ..... :::::: ......... T ............ fi. ::::::::::::: ..... ::::::.. . "8 12 .............. 1 .............. 1 ,1s 
..... .. • •• ... .. •• •••• •• .. 1 fl .............. .............. 1 ............ 49 ·· ·9 .. : ... :: .. :::: ···· ..... i·i· ............ 5. :::::::::::::: ·· ""a 21 211.............. io 2 ............ uo 
......... i-i ............ i7' ............ 6. :::::::::::::: :::::::::::::: .......... 4 . ............ :( ~ 1

1

:::::::::::::: ............ /;. i :::::::::::: z~ 

::::::::::;: ::::::: : ; ::'' :::: ;;;;: ; :::: : < : :: : ' : '. : : ' :: ' -' I 1l 
::.:::::::::: :::::::::::::: :::::::::::::: ~ :::::::::::::: .......... ~ ............. i ........... i. :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::: ~~ 
.......... 3.. .............. .............. 1 .................................................. ;,. ...................................................... ~~ 
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•·•••· ...... 4 2 1 .............. ............ .............. .[ .............. ·l 2 ......... ... (i1 
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•l 1 ..... • . 1 1 ............ 62 
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1:::::::::::: :::::::::::::: :::::::::::::: ............ 2. i .......... 2. :::::::::::::: .......... i ............. i. :::::::::::::: :::::::::::::: :::::::::::: 68 

\ 
......... T .............. ···········T ............. ;. 1 ........... i ............................................. : ... ·::: .. ::::·:::·::::: :::::::::·:: 1

7

68
1

. 
•.• . ···::......... • .............. 1 ........................ i' :::::::::::::: ........ i' .... : ... : .............. : .. 

1::::::1;1i
4
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l Includes operators distributed its follows: Arkansas, 1; Maryl!lnd, 1; New Jcrse)', 1. 



58G 

78 
79 
80 
81 
82 
lli 
8{ 
llf> 
8r. 
87 
SS 
AA 
90 
91 
9:! 
\l:I 

!H 
\.Jil 
9ti 
U7 
us 
O'J 

100 
101 
102 
103 
10·1 
101\ 
lOli 
107 

108 
109 
110 
111 
112 
113 
JU 
llf> 
llt) 

117 
118 
119 
1'20 
121 

122 
12:l 
H·l 
1'25 
12fi 
127 
ns 
120 
IBO 
131 
l:l2 
133 
rn.1 
185 
ma 
l3i 
lSK 

189 
1-10 
141 
H! 
143 
14-1 
1'15 
HO 
147 
H8 
1'19 
150 

151 
152 
153 
IM 
155 
156 
157 
l5R 
159 
1GO 
161 
162 

163 
16·1 

MINES AND QUARRIES. 

'faBLB 01.-DETAILED SUMMARY, l\lINES REPORTING 
---- ~·--- .. -·,.------·--

Unitt><l SlltteR. I Ala\J11m1t. A1·izonn. 

----·~-!------·- ·--·---------
(~ull1nulo. 

Avernge number o-f Wltgo-enrrwrs n.t 8]1l'Cille(1 tlnily rnteHoI l)U.y-Cout 1<1. 
Mlncrn-

$0.fiO to $0. 7·1. ............................................. · .. · · ·. • 
$0.75 to $).!19 ..................................................... . 
$1.00 to $1.2·1. .................................................... . 
$1.25 to $!.'19 .•••..•...•.•.••..•...........•••....••..•....•••..... 
$1.ritl to $1. N .................................. · . · · · · .. · .. · · ·. · .. · · 
$1.75 to 11um ..................................................... . 
$'2.00 to$2.2·l. • .................................................... 
$2.21\ to $'./.AU ................................................. · ... . 
$2.50 to $2. 7·1. ..•.....•.•....•...•..............•..•...........•..• 
$2.75 to$2.\l\l .................................................... ~. 
$a.oo to $3.24 ..................................................... . 
$:l.2n !o Sil •. l!J •••••••••••••.•••••••••••.••••••••••••••••.••••••.••• • 
$3.fiO to $:l.7·1. ................................. · ..........• · •. · · ·· · 
$3.7i> to $:l.99 ..................................................... . 
$·1.00 to IH.2,L .................................................... . 
$i.2i1 u111l nnr ................................................... . 

.Minurs' J1PJpl•r,-1-
~0.f10 to $0.7·1 ............................................. · ..•....•. 
$0.71> to $0.!lU •••...•••...•••........••........ • •....•. ·· .• · ·. • · · ·• · 
$1.00 to $1.2·1 ..................................................... . 
$1.25 tu $1.49 ..................................................... . 
$1.i\O to $1.7-l ..................................................... . 
$1.7fi to$1.99 •••.••••....••..•••..........••...•••..••.•.....•..... 
$2.00 to $2,\!4 .................................................... .. 
$2.~5 to $2..l\l ................................................. ···. · 
$2,flO to $1..7·1 •••.•.•.........•.•...•..••...••..••.••.•••.•... · •.... 
$2.711 to$2.9'0 •.........•................. · .......................... . 
58.00 to $3. 24 •••..........•..••..•.•..•...•••...••..•.....••...•..• 
\'hl.1.ii to IKl.·19 ............................... • · •• • • •• • • • • • • • ... • • • • 
$3.50 to $3. 7·1 ..................................................... . 

. M.oo t\\IM.'2·l ..................................................... . 
rrlml)(?l'llleU tttl<l tnwk l1\J'l!l'8-

s1.r10 to $1.74 .................................................... . 
$2.00 to $2.2·1 .................................................... . 
$2.2i> to $2. 1~ ••..••••...•.•.•.•.••.•••..........•. - ......•......•.. 
$2.liO to $2.7·1 ..................................................... . 
$2.71\ to $2.0D ..................................................... . 
$3.00 to $3.2·l ..................................................... . 
$3. 25 to $:l"l\l . . . . • . • • • • . • . • • • • . . . • . . • . • • • • . .. . . . . . . . . ...•••....... 
$3.f>O tn $3.74 ..................................... ; ••.....••...•.•. 
$-LOO to $·1.2.J ..................................................... . 

Boys unrler rn ")'("tl'H-
LeHS thnn iro.ria ................................................... . 
$0.flll to $0. 7.J ..................................................... . 
$0.75 to $D.U9 ..................................................... . 
$1.00 to $1.2.J ..................................................... . 
$1.50 to $1.7·1 ..................................................... . 

All uth~r- Wi\gl~-<~1trn0rs-
LeHA th11n $0.fill.. ................................................. . 
$0.flU to $0. 7·1 ..................................................... . 
$0.75 to $0.99 .................................................... .. 
$1.00 to $1.2·1 ••.•.••....•..••••....••..•.•••.••••..•••••.....••.... 
$1.Z5 ta $1.·W ••••.•• ••••••.•••••••••.•...•••..•.•••..•.••.••••..... 
$1.nO tn $1.7-1 ••••••••••••••••••.•••••••.••••••••••••••••••••••••••• 
$1.75 to$1.90 .•............ : .•.................••.................. 
$2.00 to $2.2·1 •••••.••.......••• · ................................... . 
$2.25 (0 $2.·1U •••••.••.••••.........•.....•••.•.•...........••..•••.. 
$2.W to 112. 7·1 ..................................................... . 
$2.75 lo $2.99 .................................................... . 
$3.00 to $:1. 24 .................................................... . 
$3.2ii to $3.·19 .................................................... . 
$H.f10 to $8. 74 ..................................................... . 
$3.W to~3.9V ..................................................... . 
$-l.00 to $•1.2-1 ..................................................... . 
$4.2f> 1md over ................................................... . 

A vemge number or wnge-cnrncrn employed during c1tch month: 
Men lG ycm·s uncl m·er-

*~fi\!:;~~r·:: ::: : : : :::::::::::: ::::: :: :::::: :: :: : : :: ::: : :::: :::::::: 
March ........................................................... . 

fu~?~::::::: :: : : : : : :·: :·:·::: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::: :: 
July ............................................................. . 
AugnHt. .......................................................... . 

~';ft~'(;~-~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
November ..•....••......••...............•..•..•..•.............. 
Dccem\Jm• ....................................................... . 

Boys under 16 ye1ws-

~J~F~: :: ::. :.: : : : ::.::::: :::::: :: ::::::::: :: : : : :::: ::::::. :::~.:.:::: 
J~~._::::.::_::::: :_:_:_:_::_: .: .: .: : .:.:::::::::::::::: :·::::::::::::: ::: : : : : : 

~ii~:~~'.<~~~~~~~~~~~~~:~~~::~;::::~~~~::~~:~~~~;~:;~~::~~~~:~~ 
November .......................•..•....•......•..•........••.... 
DeeC\mber ....................................................... . 

Contract work: 
Amountpaid ........................................................ . 
Number of employees .............................................. .. 

'~I : ::. : ;l t : ::::A:I 
]82 i·············· 77 lii l:! l·············-l 5'.l 1.............. .............. 10 lR ! ............ ~-.! 
71H . • • • . • • • • . • • • • . G~ ~Ul 171 I· ........... -·I 
fiHl ,.. .. . ... ...... II '2·lS 1:12 ,•• ............. . 

2, HO! . • . • . . . • • . • . . . 2UO ·lll \lf1G 
1

, ............. .\ 
2i!ti • • • • • • • • .. . • .. ·lll ·l .j(j .............. ; 

2,till .......•...... 8H ti! 20;, 1···· .......... I 
1\lO .............. la f> Xii .............. ! 

·lJ: :::::::::::::: .......... '.''.::. ::::::::::::::1 ........... ~'.'..1::::::::::::::1 
~~ :::::::::::::: :::::: :::::: :: : ::::::: :: :::: : :::::::::::::I:::::::::::::: 

, I 

~:t I~~~~~:~~~~~~~: ........... T :::::::::::;~): ::::::::::::~y~~~~~~~~~~J 
1~X :::::::::::::: ············.i· ~~ ~ : .............. ! 

•lll .............. l Ii ;: ':::::::::::::. 1n .............. '{6 ll n ; ............. . 
02 :::::::::::::: il : ::::: :::: :::: ........... i~· <:::::::: ::: :: :: 

1 ;;;;;;;;;;;;;; .;;;;;;;;;;;;; ;;;;;;;;;;;;;; ............ :.1;;;;~;;;;;~;;;, 
2 ·········· .... ·-···· ··•····· ······-······· J 

~ ::: ::::::::::: :::::: :::::::: 1 i ::::::::::: :::1 11 .............. .............. I ............. ·j 
~ ····-····· •••..••.••.•....•.....•••.•••... --········ '"1j' .............. -· 

1 : : : :: : : :: : : : : : : : ::: : : : :: : : : : : : : : : : : :: : ::: : i : : : :::::::::: :'i 
1 .........•........•.................•...•. ·•·•·····••··• .............. ! 
1 
1 
2 

.................................................................... .i 

:::::::::::::: .......... J::::::::::::::::::::::::::::1::::::::::::::i 
11 I i 
7 :::::::::::::: :::::::::::::: ••...•••••.. i. ···········-r1::::::::::::::1 

an .............. .•..•..•••••.. 1 ............................ j 
',,1l:~ ·l Ii :

1
l r

1
1 ~l' ( .. .......... .... rn I 

00 .•.••••••••..• :m a 10 ............. . 
fi I) f1(\ 

110 
f>il 

18-J 
68 

\\~\) 
13 

100 
2 

47 
12 

9,857 
9,987 

10,105 
10,39,1 
10,9"7 
11, 690 
1'2)83(l 
12,636 
18,231 
13, 3R-l 
l\l, 482 
13,016 

:.l·I 
'.ll 

111 
'.l 

:::::: :::: :: : : ........... ii' 
.............. 8 

1 1,878 
1 1, 93·1 

.............. 2,0fi2 
H 2, ()lJ'.l 
8 2,176 
8 2,106 
8 2,269 

10 2,217 
10 2, 250 
lO 2,'176 
1ll 2, 711 
1\\ 2,671 

~~ ...... ······~· :::::::::: ::::11 
OH Jll ••••••..•••••• 
20 ltl ............. . 
rn 81 .••••..••••••• 
2 s ..... -· ......... . 
1 17 ............. . 
l 1 ............. . 
r) 21 ........... _ ... ~. 

1,0tl\\ 
1, 103 
1,209 
11278 
1,S•!B 
1,•120 
1,•180 
1,504 
1,600 
1, 69G 
1,82R 
1,8:19 

1, 986 
2.0~3 
!l,010 
1,977 
2,073 
2,270 
2,•153 
2,5G9 
2,ti8·1 
2,mm 
2Jmm 
'.l,361) 

.j ·••••••••••••• 4 ..••....•••.•. 
1 ......................................... . 

fi .•.••.••••••.. 
(j •••••••••••••• 

7 ·············· f> ••..••••.••..•. 
5 ........••..•. 
5 .•........•... 
G •••••••••••••• 
R •••.•••••••••• 

$1,542,77: ( :::::::::::::: 
5,0191 •••.•••.••.••• 

1 
3 
3 
a 
1 
1 
l 
1 
3 
3 
3 

$197, 324 
317 

:::::::::::::: :::::::::::·.-.: ::::::::::::::( 

$7'1,538 
119 

$580,7'18 
902 
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DEVELOPMENT WORK WITHOUT l'HODUC'l'ION: HJ02-Continnerl. 

Idaho. Montimn. Nevnda. New Mexieu. North 
c.~nrolhrn. Oregon. 

I 

~~~~~~~~~~~~ ~~~:::~:~::::: ::~:>:~::~~ ::::::::::::~: ···········~~- ::::~~~::~:: ~:::::::~:~:~~ ::::::::::~: ··········J ~~~~~~~~~~:~~: :::~~~>:~~: :::::::::) ~~ 
:::::::;; •• // ,;, !! "( ~ :: J J •••••••••••••• )/ '" +::" ~ 

1\lfl " lf18 mi ..............• 

1 

2fi\) 70 :ltl2 .•..•......... 1 r,g , [1·~ • . • • • • • • • • • . ~8 
27 7 ·lfl 2 . . . . • • . . . .. . . • 7 1 B:I •••....•.•... ·1 121 12 . . ... • . . . ••• H9 

3-!H a!5 H!l H . • . • • •• • • • • • • • !].J 2711 88 . • •• • • • • • . . • • • 212 87 , • • •• • . . • • • . • 90 
1 tu Ii . ........ ..... . .. ... .. . ..... . ..... .. .... l 1. • ••••••••••••• 

1 

13 ' 81········.. .. !II 
H2 
!13 

0 l 
90 
\\t) 
97 
08 
00 

100 
101 
](12 
108 
llH 
](1[1 
lOll 
lll7 

]{)R 
1\\\\ 
110 

122 
123 
m 
12fl 
126 
127 
128 

'i ............ '. 1 I.... . .... '..I:::::::::::::: ...... . ") .......... '.'.. '; 1 .......... :.'.. i 1 ........... '.c:::::: :: : ;~ 
,H is 21 I .1 1·. ...... .. .... :m J 20 ri 

1
...... ........ 21 11 J ............ 

1 

rna 

........ :; ::.: '. .·::II ••i ·++.:::::/.:: .. ; •• }I::+.: · 3:::f!: H m 
017 3•17 ri11 30.1 32; 1120 fifil s:m I 3.1 <100 2s2 I Ii 189 
026 3ii0 ·170 298 !HI GW ii<JB 837 1 B7 •106 2•13 G 140 
053 srn -112 200 312 om ms R50 I sri •HO 237 6 HI 
092 303 fiQ.[ 83fi 3.13 702 •l8fi 707 88 48~ '2·19 26 J.12 
136 428 fi23 322 3fi0 8•12 •112 888 49 •191 262 26 HS 
856 flQ.l M2 330 :l27 1120 •lrl8 927 5•1 518 320 26 HI 
924 506 51)5 11il 3·1:! 952 47·1 UJH 51 547 370 26 J.15 

1, 012 538 6-il R91 327 902 52i\ \lli7 fl.I 542 367 '27 J.16 
1, 071 613 672 •!HO 361 908 1\07 \ll1il fi7 fl28 4·18 27 1-17 
1, 05\l 638 672 .101 3.11 Rfi6 n7R 1, os1 50 495 394 ~8 J4R 
1, osr, oar. 658 :mo s:rn H03 frlR 1, 11 R m 5 rn 244 11 1-rn 

\J.13 59•1 035 357 :lM 73·1 fllfi 1, 108 62 ·"14 287 Ii 150 

$158, 262 
2M 

$65, 797 
810 

1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 

$27, 183 
b90 

1 .............................................. - .. -· ...................................... - - - 151 
1 
1 

............ ·············· ············ ...................................................... rn~ .................................................................. ·············· ·········---
1 
l 

15'1 :::::::::::: :::::::::::::: :::::::::::: ............ i. :::::::::::::: ::·.::::::::::: :::::::::::: lfl5 
1 
1 
1 
1 
1 
1 
1 

358, 128 
1,918 

+ H +. l HU I I~ 
: : : : : : : : : : : : : : : : : : : : : : : : : : :: :~~~~~ ~~~: ........... -~. · · · · · -~~~:~~~- · · · · · · ~~: ;~~·\::: :: :: : : : : :I ::: 

31"·r~~ :::::::::::::: 291 .••••.••••.•.. 198 113 ••.••.•••••• 164 



588 MINES AND QUARRIES. 

'l'AllLE 01.-DETAILED SUMMARY, MINES REPORTING 

United i:ltntes. Alltlmm1t. Arizonn. C111irorniit. Colomdo. Georg In. 

--·~-"-~-"·· -------- -- -··-··--·----

Miscellaneous expenses: 
$123, 8-11 165 Total ...................................................... · ........... $1, 017, 3oG $889 $125, 7W $211, 781 $-ll:\f1 

1G6 Hoyal ties nnd rent of mine itud mining pllmt .................... $71, 131 .............. $1,,100 $B5, 802 $1D, 28-1 $100 
167 Hent of oll\ccs, tuxes lnsumnce, interest, 1rnd other sundries .... $\).10,225 $889 $122, .J41 $H9, 953 $1U2,•JU7 lf;l&'\ 
IC.8 Cost or supplies and m1tterluis ............................................ $5, 075, 077 $1,018 $920, 88(\ $603, 492 $1, 00-1, 587 &2,287 

Power: 
169 Total horsepower ...................................... : ............. fiO, OOfJ lfi7 

owned-
G,211 li, 799 rn, so2 B18 

Engines-
Steam- I 

170 Number ..•...............•........................... mm 7 112 11•1 27H D 
171 Horsepower .......................................... 36, 009 153 '1,220 a,075 11,307 2-18 

Gns or g11soline-
172 Number .............................................. 219 !l5 20 Sli ...... ~ ........ -
173 Horsepowm· .......................................... 3,477 1, 750 2!i0 499 ................... 

Wnter wheels-

I 
174 Number .................................................. lm\ .............. 1 96 29 2 
175 Horsepower ....•......................................... 11,52-1 .............. 2 2,509 ~,6~.m 80 

Other power-
17G Number .................................................. 111 ······· ...... \} 10 lll ............... 
177 Horsepower .............................................. 3, 970 ............... 2H9 202 2,113 ............... 

Rented- • 
178 Electric, horsepower ......................................... 701) ·············· ............... r,97 188 .............. 
179 Other power, horsepower .................................... 230 ............... ·············· 151i 'JO . ................ 

Electric motors owned-
180 Number .......................................................... 86 .............. JG 2·1 2·1 . .............. 
181 Horsepower ...•......•........................................... 2,572 ·············· 177 1,1na 893 ................ 

I 



GOLD AND SILVER. 58H 

DEVELOPMENT WORK WITHOUT PRODUC'l'TON: lflll2-Continuc<l. 

Idaho. Montnnn. Nevada. New :ML•xico. North 
Cnrol!nn. Oregon, South 

ll11kot11. Ut1\h, Virginia. W11shington. Wyoming. All other 
Htntcs. 

-----·-- ----- ----.. ··---

$08, 217 $3:i,771 $70,.J:lf> $:l:l, !17:i $U,!l-17 $·Hl, 7!11 $·15,210 $JBS, :lOll $0, 702 $311, .108 $:l·l,80:l ········-··· mo 
$300 $!, 701 $fl,tl!lH ·············· $H·lH ~llBfl $~50 $•\ 12a ·······Mi: 102· ...... $:i1i,"iiii8" ······$:i,i,"81i:i" ············ lllll 

$07,917 $3'1,020 $1H, 797 $:~a. U7fi $8, 7\10 $·1H, lfl() $'J.J,ono $!2H,nl .... "li:i,"786" l07 
1).105, 058 $209, 902 $·1M,077 $122, 2:18 $fl·l,332 $2:l:!, !1311 $Hi6, fi8fi $-lliG,-17fi $2n,aon $22U, 835 $110,2"'1 ll\8 

4,493 3, 70ll 1,8JQ :l,H7 l, ll:l7 1, 713 21<ilH 2,.111 !10 3, ·1·11 1, 073 liO 16(1 

I I 
I I 

45 H2 2fi l O!I :lO I ;m 38 02 n :l:l :n 5 170 
l,•194 3,2•17 1,305 1. 42, D05 . ~·'1 

1, Illa 

I 
J,870 2, OtH Hf) 8•Hi 1, 000 GO 171 

6 21 l 11 4 1-1 1 7 1 ............ 172 
•15 •129 12 .............. !l7 7·1 2a2 r, 50 8 ············ 173 

2·1 fi a ············· 1 I Hi 1 ··············I 1~ 2 ············ 17-l 
2, 77U 200 •IO 70 MH 1'0 Ull ·············· 2, ·170 lfi ············ 175 

1 lO 2 a .............. ............ 12 . ........... .............. 1 ············ 1711 
l 7fi 250 Mi HO .............. ............ liliO ············ ·············· 06 50 ············ 177 

10 ...................................................... 17R 
15 ............... ···•· ........ ' ......................... 179 

············ .............. ······ ............................................. iii":::::::::::::: 
......... ~~- ······ .... -~~- .......... ~i~· ; ;; ; ;; ; ; ;; ; : : : : : : ::: : : : : :; ;:1 a~ : : :: : : : ::::: :: 2 .............. ••·••. ••···• 180 

18 .......................... 181 20 ........ ······ 



==- _-

PRECIOUS METALS RECOVERED BY 
CY AN IDE PROCESSES 
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PRECIOUS METALS RECOVEREl) BY CYANIDE 
PROCESSES. 

Hy CHAULBR K MuNRcrn, Ph. D. 

The returns for Hl02 14Jiow tlrnt during that year there 
were 100 o::;titl>lil'hmcnts, in l~ tli !l'nrPnt Htates, using 11 
cyanide procesR for the p.xtrnctfon ol' the preeion:,i mctahi 
from tailings or orl•s. Of thmrn OHtttbliHlm1ontH, 2D 
cyanided the ore or tailings without other tn.•ahncnt; 
27 crnshocl the ore pnwicmH to cyaniding; 15 eonccmtmted 
t.lrn ore; 20 combined anmlganmtion :for cottl'HO gohl 
with cym1idi11g· for the fowly divided gold; rn combined 
concentration and mnalganmtion with cyaniding; G com
bined smelting, and in :>ome instimct)S anmlgmnation 
with ey11niding; ttucl 4 coml>ined chlorination, with and 
witbont 11111algaumtion, wit.It cyaniding. During tlrn 
census year these e1:>tablishme11ts trrn1ted 3,08H,G7a terns 
of ore and 100,GSU tons of old tailingR, or 3,280,3()2 
torns in all, and produced 77H,050 fine onnceH of gol.d, 
vnJuecl at $15,072,268, and 1,7±1,1546 line onnceo: of ::,;il
ver, valued at $871,878; the products included. 1tlso 
15,000 pounds of copper, valued 1it $1,G70; '741,000 
pounds o:f lead, valued 11t $12,4ll±; and 8, 72G pound::,; of 
mercury (recovered from tailings), valued at $15,620, :;o 
that the total value of nll the products was $1!l,8H3,H80. 

The returns showed directly tlmt of the tot11l output 
of precious meta.ls 289,305 omwcs of gold, v11lucd at 
$5,947,888, and 500,872 ounccH of :;ilver, valued at 
$287,G14, were extracted from 1,1156,flJ3 tons of on1 
and tai1ing::1 by means o:f some cy1inide process of re
covery. It is estimated tlrnt in thoRc opemtions in 
which nnrnlganmtion, chlorination, smelting, or Reveml 
of these processes were combined with 11 cyauicle proc
c::-;s, gold to the value of $2,000,000 and :;ilver to the 
valne of more than $300,000 wero recovered hy cyanide 
processes, Hence, by the wm of such processes there 
were produced in the United State:-i, i11 1902, gold with 
nn estimated value of about $8,000,00U, and silver with 
!tu estimated value of about $(i00,000. 

A detailed snlllmary for cyaniding mills iH presented 
in the revort 011 gold and silver. 

30223-04-38 

om1urumNoM OI!' cwr,n. 

Gold, when :founcl in 8itu, is genern11y in quartz veins· 
i11ter1meting metamorphic rocks, and to some extent in 
tlrn wall rock adjoining these veins. It may occm· 
eithor froo or combined apparently with tellnrimn md 
perhap8 selenium, 1111cl fr is 11ssociated with pyrite (iron 
disulphide), clmlcopyrite (copper-iron sulphide), galcm 
(lmtd sulphide), splrnlerite (zinc sulphide), mispickol 
(iron Hulph-11rse11ide), and nmny other minerals contain
ing sulphur, nntimony, hismuth, cobalt, nickel, the 
phttinum group of mefatls, etc. On exposiuc to the 
atmosphere tlrnse minernlH may undergo chemical 
elmnges, whereby nmny of their constituents n.re con
nwtcd into other compounch, while the mefallic gold is 
Ret free. Atmospheric ttetion also break8 tho veinstone 
into fmgments, which are ground to smaller particles 
by attrition. When Sllspend.ed in flowing water the 
superior demiity of the gold causes the particles, 
t:ogether with the heavier particles of the vein matter, 
to settle out, through a natural concentrating action, in 
an o1)struetec1 portion of tl1e st1·emn, forming n1hwia1 
clopo:>it.s or placers. Through geologic chang·e1:; such 
allnvfal deposits may again be formed into rock mnsses, 
the gold boing found in eonglomemte rock cemented to
gether by 1i.ne1y divided material, wl1ich may l>c barren 
or nrny itself l'.ontftin gold. When the gold occurs free 
in quartz or in n wentherecl vein, it is called a free
milling ore; when it is iutinmtely a1:>Hc:ieintecl with 
snlplmret:o and similar suh::;tances, it is called a rc~frac
tory ore. 

F'ree g-olll, as found in nature, irl never pnre, being 
alloyed to a greater or lesH degree with Hilver, copper, 
and other met!LlH. It occm·s in quartz in the form of 
strings, scales, or plates, and at times in considemhle 
m1tR;;es of aggregated crystals; the Rcales arc often so 
small its to be invisible to the naked eye, so that qlrnrtz 
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5H4 MINES AND QUARHIES. 

showing no "color" and no evidence of gold on prm
ning may yet yield a considerable percentage on assay. 
The metal is very irregularly distributed through tl{e 
quartz, being disseminated throughout its mass, and 
also occurring in cavities; it is in these rnwities that the 
largest masses and most perfect .crystals of gold iu·e 
found. Allnvial gold occnrs mnmlly in :!fattened scales 
of different degrees of 1incncss, the size and shape 
depending rmrtly on its original condition in place, ltnd 
partly on the amount of attrition it has undergone in 
transport. The average fineness of the gold in a placer 
is determined by the assorting action of the running 
water that transported the materials from their point 
of ~nigin; the coarser pn.rticles, requiring mpid cur
rents to transport them, are dropped firRt, while the 
:finer particles are carried long disfamces, sometimes 
scores of miles. Another agent which has borne no 
inconsiderable part in this tmnsporfation, delivering 
its burden to the streams at its base, i:-:: tho gfacier. 

::IIINING AND IUDCOVERY OF GOLD. 

Place1'8.--In the earlier opemtions in aurifcrous dis
tricts, the gold is obtained from the placers by the use 
of the pan, rocker bumper, ''long tom,'' itnd slnicc, and 
by hydraulicking. The hydraulic proces::i was employed 
by the Romans, bnt it has probably reached its greatest 
development in this country, since its introduction in 
California in 1853. In this process, HS in the workings 
of miture, the energy or a head of water dislodges the 
gold bearing detritus, and the buoying power of water 
at different rates of ±low sep11ratm,; the heavier from the 
lighter particles. Even in ancient times, these methods 
were often supplemented by the use of mercury> either 
in the liquid state or exposed on plates> to catch m1cl 
retain, by amalgamating· with them, the lighter parti
cles of gold, which would otherwise flow away with the 
dirt. More recently, dredging has been resorted to in 
order to recover the gold bearing alluvium from river 
beds, and even from deposits in former river beds, over 
which have since formed deposits of silt so deep that 
the water has lJeen turned from its course. 

J!lree milling m•e.v.·-When the plu.cers have been ex
hausted, attention is given to the recovery of the gold 
in sitit by vein or quartz mining. As long as the ore 
is free milling, the process consists in detaching it from 
the vein by drilling and blasting. It is then crushed 
by stamps, crushers, or rock breakers, itnd trmited, like 
placer deposits, by sedimentation ancl amalgamation. 
The machinery and devices used for concentration, 
separation, and amnlgamation have been very highly 
developed, especially during the p!tst century. During 
the la:<!t half century treatment by chlorrne has been 
resorted to for the recovery of the iine gold. 

Rqfractory ore8-old metliod8.-When refractory ores 
are reached, the methods of mining are ch~mged. Be
fore the introduction of the cyanide process, the gold 
in these ores was extracted by smelting, chlorination, 

or other elaborate chcmicul process, the degree of suc
cess depending 011 the richness of the ore in precious 
metals or in other materials that would y ielcl a profit on 
the operations. Thus the precious meta1s !tssociatecl 
with galena ·were alloyed with the lead reduced from it 
by smelting, aucl subsequently recovered by processes 
such as that of Parkes or Pattison; iron pyrites carry
ing the precious metals were roasted to convert their 
sulphur content into sulphuric acid, and the predous 
metals were then recovered from the pyrite cinder, and 
these methods are still employed. Coppel' pyrites, 
w hi eh usually carries gold and silver, n.nd has long· been 
a sonrce from which these metals were obtained, has 
become a notable source of supply, since tho develop
ment of l\fonke\.; method of hesscnrnrizing copper mattes 
and the suceessful refining of this impnre copper by 
electricity. These nrc n. few among numerous methods 
proposed or used for the treitt~rnent of refractory ores. 
In the development of the milling procedses it has 
become possible to assort the ore into different concen
trates, each of which is treated by that. process which 
will most effeetively and economically extmct the gold 
itnd other valuable snhstmiccs present. 

On account of the cost of transportation or trc1it
rnent, however, at many mines only tlrn most v1tlu11ble 
of the ore8 could he worked. profitably; morem1 or, 
after the greatest possible value had been extrnetod hy 
eoncentmtion or by some other comparatively t•rude 
form of tren,tment, the tailings-rntrrying with tlrnm, 
in the aggregate, much gold itnd silver-were disposed 
of ns inexpensively as possible. Thus, in the early 
clays of the Comstock lode in Nevada, which has yielded 
gold and silver valued at more tlutn $4:00,000,000, l the 
treatment of the ores was limited to mill batteries, 

. 1tnrnlganrnting pans, and settlers, the tailings-still con-
taining notable quantities of the precious metals-being 
deposited in the canyons leading to the Carson river. 
Later, blanket sluices, riffles, and other deviees were 
employed to catch the rich sulphnrets that had escaped 
previouR teeittment, as well Hs qnieksilver and tmmlgrm1 
from the plates; in addition, restmining clams and 
reservoirs were constructed at favorable points in the 
two canyons, and along the edges of the river, to catch 
the tailings and the rich chloride slums or settlings, 
but both the clams !tnd their accumulations were some
times swept away by winter floods. Since the erection, 
in recent years, of several cyanide plants at Silver City 
and Six Mile Canyon to work these tailings, it has been 
estimated, on the basis of the values recovered from the 
tornmge work, that the vitlne of the precious metnb 
swept into the river and spread over its erratic bed and 
sandy :flats aggregated $60,000,000. This estimate is 
supported by the results obtained in attempting to 
recover some or these values from the river heel by 
dredging and other means. 

1 Report of the Director of the Mint upon the Production of the 
Precious Metals during 1902, page 158. 

I: 
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All of the long-used methocl:,; have boon open to 
criticism with regard to etlicieuey or economy. Thus, 
in the working of pincers or free milling ores, somr
timcs the finest ptirticles of gold were not precipitated 
by the riflle bars or caught on the blanketH, lmt floated 
away with the slime:,;; agitin, the grains of gold wore 
often" nrnty," or so coated as to rcfm;e to mnalganmte 
when brought in contact ·with the mm·cm·y, and heucn, 
in spite of the use of metallic sodium, or of pofatssinm 
cyanide and other chernica1s, much gold ci;rntped; or the 
presence of load, copper, arsenic, antimony, or other 
substances in the ore caused the mercury to become 
'

1 foul," and therefore mmble to take up gold. Those, 
combined with other causes of loss~ luwo led to tho esti
mate that although gold to a v1tl@of o\rcr $1,000,000,000 
hns heCJI produced in Californi!t since 184.·8, "yet more 
bas been wasted in milling and hydmnlic mining by 
being washed down the river:-; and oven t.o tho ocrntn." 

Such were the conditions tlmt existed in 1888, when, 
hy test:-; madn on 11 large scmlc, it wns clmnonHt:rntod tlrnt 
the cy1tnide process for the recovery <rf gold aud nilver 
from low-gmde ores waio of prncticttl vnl no n.ncl low 
cost, nrnking it possible to work profitttbly tho h1rgn 
bodies ()f low-grade ore srnitterecl over tho earth, 1uHl 
the onormons pile:; of tailings 1wennrnlatPd around both 
nbancloned nnd 11et.ive rnine1:1 and mills and being con
tinually nclded to as mining and milling proc<mclccl. 

'.l'IIE CY ANIDI~ l'l{()Cgss. 

llistory.-Accordinµ.; to Hoefer,1 prussie acicl itppoarii 
to have been known to the Egyptian priest.H, who nsed 
it for poisoning initiates guilty of divulging the sacred 
mysteries. Acc'ording· to Eissler, 2 the foot; that gold 
when in a fine st11te of division was soluble in cyanide of 
potassium was already known in the Middle Ages, when 
the gilding of mebils was Cftrriecl out by jewelers and 
alchemists by the nse of gold in cyanide solutions. Un
lcss potasi--dum cyanide was n.t that time rnado from 
prussic acid obtained from vegetable sonrceH, it is clill:i
cnlt to reconcile this with the statements made by W 11tts, 
by Roscoe and Schorlemmer, and other authorities, that 
potassium ferrocyanide was discovered by Macqner in 
1752 and hydrogen cyanide by Scheele iu 1782; for these, 
particularly the former, are the present sources of potiis
sium cyanide. It has long been known, however, that 
in the kernels of the bitter almond, peach, apricot, 
plum, cherry, and quince, in the blossoms of the 
peach, sloe, and mountain ash, in the leaves of the 
peach, cherry laurel, and Portugal laurel, in tlrn young 
branches o:f the peach, in the stem bark of the Pol'tng·al 
laurel and mountain ash, and in the roots of the moun
tain ash, there occur certain glucosides which, through 
the action of an enzyme in the presence of water, be
come hydrolyzed, yielding hydrogen cyanide, or prus
sic acicl, as one of the products. 

1 I-listoire de Chemie, Vol. I, page 226. 
2 The Metallurgy of Gold, 1806, page 878. 

The Rolnbility of gold nntl 1::1ilver cornpm11HlH in cya
nide solutions was dcmonstmtml hy Selwdo m1 png·p:,; 
±Oil and .fOH of his dicrnical eRsays. At\cording to Goru, 8 

it was t;Jrn ronding 01' thiR pasRugn in Sclrnolo 's work 
which in 1MO suggested to ,John Wright, of Birming
lrnm, Eng-land, the suit!1hility of cyanides o:f golcl and 
silver, dissolved in :,;olntions of allrnlino c\yanidc~io, for 
use in elcctroplnting. 'l'hiH plan was irnmedin.toly foHLod 
with solntionR of silver, 1in:1t in potasHimn forroeynniclo 
mid later in potassium cyanid(\, nnd the rnsultR worn i-;o 
success:fnl that this nwthod of nloetroplt1ting wnH l1Jll

hodied in tt British patont iHHrwd to G. R and H. Elk
ington, March 2il, rn,1.0. 'l'hii; pntm1t lrnmnw the lm:·ds 
of the nrtR o:I' eloctro-:,;ilvoring and dect.ro-gilcling which 
lmve been so cxtmmivoly pmeticrnl ever sinco. It WttH 
in 1840, itlso, thnt tho solnhility of tlw metitl:-; them
selvos Wa8 taken advunt.ltge of, for in lVIttH<m'H 1

' sepa
mte battery," devised in tlmt yrntr, tho mwessit,r of 
supplying additiorntl nwtiillic 1'ttlt to the bnth n.R the 
deposition wont 011 was ohviat:od hy tho mm o:f m1 anode 
eompoHPd of tho metal to be clnposi tecl m1 tho ohj1w.t 
1:mspondo<l 11t the l'athode. 

Ju "The Cyanide Process, Hs l)mcti(ml Appl i1mtiou 
nrnl Economical Ho:-;nlt:s," 1 Selwidcl s1tyH: 

'.l'ho Jirnt rncrml, in Htfont.iJii: litoratme, uf cxp11r111wutli i11 whil'11 
n1etallin gol<l WHH 1liHsolvcd in a 1:ym1hlu of puhtHHium Hnlntion 1~011-
HiHtH in l'rinl'e Pierre Bagraticm'H papur in Llw Bnlletiu 11o I' A1'1td
cmie Imperialc dl'H Scieuc1!S 1le St. Petm'sliomg, 1R4·il, tomu l l, 
page 18(l. Bagrnt.ion, who alllllleH to Elkington'H proc('KH, )H'eH('l'VP<l 

cytmitle of po!ttssium Holntion in a lliHh gi1<1et1 rm the imd<le. Ifo 
notice<l tluit after eight days the whole golcl Hnrfnco hml l1eon 
attacketl. Ifo tixperit11entt1d then wit.Ji finely rlivirlod golrl under 
the inflnmu•e of the gttlvanic currnnt. Tim hitter lw soon rt1cog
ni?.e<l !\H not of any bmrnJlt in tl:e <liHsolviug proceRs. Ho prn1dpi
tnted the gnlcl ont of the cyanide solution Jiy meiins of t.110 electric 
m1rrmit on a r:atho1le of copper. Continued experiments proved 
the 11<lv1mtttge of higher tempemtnre during the dissolving proemis, 
un<l tttnght the predpitation of gold from its Htill warm tiolution 
hy mem1H of Hilver or copper plateH, without Urn eleetrie etnTent. 
The higher temperature lrncl, however, Urn disaclvaut:nge of the 
Ailver arnl copper being strongly attacked l1y the eyanide Holntion 
1lnring the precipitation process. 13agratfon extelHlrnl his expuri
monts to AnlutitmA of ferrocyanide, which ho fonncl to act like 
cyani<le, lint in a much leHs clt,gree. He further Htmlieil the soln
hility of gold in the form of plateH in cynnitlo all(l found it to he 
1lissolvrnl in such form at a conshleral1le rntti nt a trnnperatnre of 
80° to 40° C. He noticed the inlluem:e of tho air on tho reaction. 
Bagration llelieves that hydrocyauic add in a stnte of generation 
is a gol<l solvent, and he concludes hiH imper wit.h the remark that 
in the future C\yanidc of potnssinm must: lie enumomtorl umnng the 
solvents of guld. J,, Elsner pnhliHhed in J. fr. Chem., 18-H, page 
441, his observations on the reactions of "regnlinu metnhi" in an 
a11ueous Holution of cyanide. He founcl that gnl<l and r;i\ver were 
dissolw!cl in potassium cyanicle without <focornpositiou of wntor. 
"The dissolution of the metals is, however, the conseqnnm!t~ of the 
action of oxygen which, absorbed from the air, decompmms part 
of the cyanide." His reaction has been expressed by othera in 
the following equation: 

2 .Au + 4 KCy -t- 0 + H20 = 2 AuKCy2 + 2 KOH 
(Gold.) (Cy1mldc of (Oxygen.) (Wnter.) (Anro-1iot11Hsi<J 

potassium,) eyiLnlcle.) 
(Pohtssle 
hydmtc.) 

nThe Art of Electro-metallurgy, 1877, pages l!l aud 20. 
·•California State Mining 13nreau, Bnlletin No. 5, 18114, page ll. 
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It is generally called Elsner's equation. Some years nfter, Fara
chty made use of the solubility of gold in cyanide Aulntion for re
ducing the t.hicknesH of gol1l Jllm1:1. (Expel'irnentH on the relatiouH 
of gold antl other metalH to light, Transact.ions of tho Philosoph
ical Society, 1857, page 147.) The basis oftlte rnost modern proc
ess for the extraction of gold was thus provi<le11. 

In con:firnmtion of gJsner's theory as to the action 
of oxygen, which lms been disputed, it may be noted 
that V. Lehner 11as recently shown 1 that gold .will dis
solve in common acids, like :,;ulphuric and phosphorfo, if 
oxyg·en he present in the 1:1olution, and tlrnt the solu
bility of gold in selenie nnd telluri.c acids is dne to the 
fact that at the temperntnrc which obtains in the reac
tion these Mids arc themselves broken up into dioxides 
itnd oxygen. 

The first instance of tlll attempt to apply this solvent 
action O"f the cyanidcK to the extraction of precimrn 
mefols from their ores or other bodies cont!ti11ing them 
appeal's in Unitetl State:'! l)ntcnts 018(1(\ ancl G271TG, 
issued to Dr . .Tulio H. Rae, of Hymom:H\ N. Y., on 
Fehruttry G and March 12, 18()7. Dr. Rae chdmetl the 
use not only of potttssimn cyanide tis 11 solvent for the 
precioris metals in the ore, but n1so of an deetrie cur
rent in iWecipit11ting them from tho solution, and of 
rotatory or movable eleetrodcs. This was followed by 
United States P11tent 229586, of ,July G, 1880, to 
Thomas C. Clark, of 011kland, Cal., who roasted his oro 
to a red hcn,t, 11ncl plt10ed it, in thiH condition, in n cold 
bath conttdning stilt, prussiate of potash, m1cl canf-:ltic 
soda; United States Pateut2HIJ±24, of ,Jnnnnry 11, 1881, 
to H. W. l<~ancett, of St. Lonis, Mo., who subjected 
bot enrnhed ores, under prossnrn, to the aotion of 
sodium cyanide in solution; and United 8tates Patent 
244080, of ,Tuly 12, 1881, to ,John F. 811nd01'lo, of Og-deu, 
Utctb, who trc11ted his ore with potassium cyanide ancl 
gfacial phosphorio acid. Bnt in cmch o:f these lat;;t three 
patents the objeot was to cleanse the gold previous to 
amn,lgamation, potassium cyimidc having been nsed for 
a considerable time, in Otlifornia and Austrnlia, for 
removing the ooatings from l'usty gold in tho pan 
amalgmrrntion prooess. 

In 1884 Astley P. Price applied for British Patent 
5125, :for the use of zinc in ii sfa1to of fine division in 
precipitn:tin~ gold or silver from solutions containing 
them. On ,J nly 28, 1885, United Statmi Patent 323222 
was issued to ;rerome vV. Simpson, of Newark, N .• T., 
cov_cring the extmctiou of gold, silver, and copper from 
then ores by means crf solutions eonttiining potassium 
cyanide, ammonium carbon11te, and sodinm ohloride, 
itncl the 1ml>sequent precipitation of tho dissolved met!Lls 
by means of pieces or plates of zinc Sl1spenclod in tho 
solution. A rnweat for the use of oyanide Wf1S filed in 
the United States Patent Office by :F. M .. Endlich itnd 
N. W. Miihlenberger, during the same year, hnt was 
:mbseqLientl! abandoned. At Park City, Utali, about 
the same t1111e, Lonis J anin, jr., made experiments 

1 .Tomnal of the ,\merican Chemical Sodety, HJO-!, Vol. 26, 
pages 550 to 555. 

with cyanide in extracting silver and gold from ores, 
which led to his filing lL cavm1t on Mt1y 1, 1886. He 
did not press this to an issue, but he published bis 
results in tho Engineering and Mining ,T onrmtl, 1888. 11 

IV. A. Dixon also made experiments with cyanide on 
Austmlii1n ores, and recorded his result..~ in 11 paper 
reacl before the Roy11l Society of New South V'ifoles. · 

The cyanide prooess acquirnd commercinl value in 
1887, when John S. MacArthur t111cl 11r. Forrest, of 
Olnsgow, Scotland, applied, on Octol1er 19, for their 
English patent covering the use of cliluto wlntiom; of 
cyanides in the extraction of tho preciorn; rnetnl1>. L~iter 
they obtitined lt pt1tent for tho use of :.1ine as !t precipi
t11ut in a particular state of slthdivi:-lion. 

Tho COlUJllCl'Ciitl V!tluc or tho eyimitlo proeess Wfl8 

dcmomitrntocl liy tests made on 11 lm·ge scale, ·with ore 
from tho New Z.c11hwd Crown mine, in ,T unc and ,luly, 
1888. Commereial snoeess dittos :from tho introclnct.ion 
of the MacArthur-Forrest process, iu 181)0, in the 'Vit
watorsrnnd gold fieldR in South Africa,, the lil'.'lli cyanide 
plant in the world fot• tretitlng tailings htwing licen 
ereotccl nt ,folmnneshurg in April, lSD0. 3 In thci \\Tit
wntersrand 11,lmw, at the end of: 181>1, there were (\ (~om
pauies tren,ting tailings hy the eytinide process; at tht) 
end of 18D2 thoi·p wore 22; and at tho eml of 18DB there 
were 32, with 11 record of 1oki\[ill0 tons per month 
tre1ited. By tho nso of this proeoss there worn rP
coveretl in the Hi1ncl 28() omwes of golcl in 18DO, i:H,802 
ounoes in 1891, l 78,G88 oimccs in 1Bl12, a:~0,1)10 omwt>s 
in 18U3, 714:,122 OlllWOl:l in rnH4, 7GB,4\l0 OlUH.'CH in 18Hfi, 
arnl 'i'OB,704 ounces in 1.S!Hl; the output then incrms<•<l 
up to September, 1808, wlwn the connmmccmcnt of 
active hm;tilitios in the Boer ·war inter:forod i,vitil1 ·the 
active working· of the mines. 

..ilf11tlwd8.-'.I'hc cyanide proee:;s eonsh;ts in li:xiviut
ing the finely powclerncl ore with a di.lute f-:lolution of tm 
allrnli cyanide, dmwing off this solution when clutrged 
with the precious metals, and precipitating these motuls 
from the solution. In the patents of MttcArthur and 
Forrest the eh1ims were made for the use of dilute soln· 
tions of oy11nide (not more thlln 8 p11rts of cyanogen to 
1,000 parts oJ water); the employntent of caustic ttllm· 
lies for nentmlizing aoid ores, prior to their digestion 
in the cyaniclo solution; and the nsc of zitw, preferahly 
in a liliform condition, as a precipitn,nt. The cyanide first 
used was pota:;sinm cyanide, but cyan-salt, whfoh isnmix
turn of sodium and pot!issium oyanides, has· come into 
extended use. The tailings, or a eha1·ge or ore crnshi~d 
to tho (lesired fineness, 11re plaoed in the lenelting nitfl 
or tanks and, if acid, given a prelimirnwy troatmmit 
with lime or i;odium hydroxide, which b genornlly 
washed out before :further treatment. The oro is tlwn 
snhjectml to the action of the cyanide solution, which 
is u,.,;nally admitted at the bottom of the leftehing· vnt; 
after digesting for a length of time, depending on thl! 

2 Page 548. . 
8 Alfred ,Jam es, Cyanide Practice, frontispiece, 1002, 
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character of tho clutrgc, its fineness, its freedom from 
slimes, and the strength of the eyanide solution, the 
solution contfLining the prc~eious met1thi is drawn off 
rmd the operation repeated. According to Eisner's 
equation mid the elabomto investigations of l\facLiwrin 
and ChriNty, the presence of oxygen in the solution is 
essenthtl, hence many operators use sodium peroxide 
or other oxidizing agenb,; with their cyanide 8olntions. 

The lmtehing or percolation vats vary much in form, 
dimensions, and construction. Thus they may he of 
wood, barrel-slut peel, 22. 5 fe(1t in diametcw and 4: font 
deep, 11nc1 holding· a charge of 80 tons; or ol' emwrete, 
reetrmgnln,r, 50 hy 40 feet in arctt and + foot ckop, an<l 
holding· H>O tons. 

Tho following· fact8 from Packttrd's paper on "The 
Cyanide Process in the United Htat.l•,s" t indieate8 010 
'\Yide rtmgm; of vitriation in methods: 

In tho :Morcnr cfo;triet the ore is cover1~rl with solu
tion, which il'l allowed to stand from thirty minntes to 
six hours and then drnwu off. ThiH ormration is l'Ppoatt•.(l 
from eight to thirty-five timm:. Hore tho material 
leached iH so coarse that thore i8 no danger of" ptwking. '' 
Each operation of covering takes l'rom two to fliX hour8. 
A fow milIR cover tlrn pulp with solution, allow it to 
stnnd fort"y-eight, to ninety-six hours, clmw it off, and 
wash. Many of Urn mills follow tlrn strong· solution 
with a >vash of wrnik solntiuu (0110-tonth per cou tor less). 
'l'hi.'l is· in tum followed by it wttt!\r witsh, which Jlows 
through the zinc boxes into the wottk solution tank and 
becollll(S the first wash for tho next charge. 

In tho extraction processes referred to ithove tho 
tren.trnent with cy1111iclc solutions is iwcompfo;Jiocl by 
percolittion. This method is widely and sm1l~OH8folly 
used, but it has itH disadvantages. H tho matnrial 
treated is a clean Sltnd, the solution penetrates throngh
out the nmss, exorting its foll solvent effect, and tlrn 
su bscquent draining and washing arc easily iwcom
plishe<il. But if the ore contains 8onw kiml of rock 
which fa converted l>y tho ('rushing into it powder tl~itt 
when moistened prodnces slimes-lt fommtfon which i.~ 
most marked when the rock is of it clayey naturo---the 
presence of these ore slimcs in the le;Lcl;iug Yttt8 may 
retnrd or even prevent percolation, iwcording to thoir 
amount and character. In working ores of this )dud, 
the difficulty has been obviated by cmtr8e crnshing, bnt 
in thitt case gold is lost, becau,,<:;e tho solvent emu not 
penetrate throngh tho coarser granules of ore to the 
iuclosed grains of metal. 'l'o overcome these defects in 
tho process, resort is had-as in the Pehttan-Clerici 
pl'occss, or in the use of the Aurex slnieo-to agitation 
during exposure to the cyn,nide solution. :Fnrthennore, 
since in these processes anmlgamation and precipitation 
are carried on nearly simultaneously with solution, not 
only is the cmtrse gold quickly removed, but the rusty' 

1 Transaetions of the American Institute of Mining Engineers 
Vol. XX VI, pages 709 to 721. · · ' 

gold is made c1tp1tblo of amalgnnrntion through being 
cleansed by the nction of the cyanide and the electric 
cmT<'nt, which 1tre employed simultaneously, while the 
fioat gold is either nmnlg11mnted dir.ictly or dissolved 
itnd then prceipitated. In these processes the precious 
mctitls are recovered as 1tmalgams, whieh need only 
retorting mid melting to he re!lcly for tho mint. 

A novel method of overcoming the impermeability 
of slimes is :fonnd in the suggestion of Count von 
Schwerin, 2 who proposes to remo,'e water from wot clay 
ttnd similar mnorphous fine slime:-; by pnsfling through 
the mnss an electl'ie current, whercby tho water is driven 
to the cathode and tho solid particles to tho anode hy 
" electric rmdosmosis." Tho appamtus eon Hists of ti 
Wf>ochm vat lmving for n bottom tL hmss netting, which 
fnrrn8 the cathode; tho wntor being dmwn to the 11ct
ting quickly nms off. 

In tlrn J\facArtlmr-Forrcst prol~ess, the nyanide soln· 
tion containing tho gold nnc1 silver i.s next rnn into zinc 
boxes for tlw precipifation of the precic~us metals. 
'.l'he zinc hoxns, like the lettclting vats, vitry in olmracter 
11t tho different worlrn. A form in common nso in the 
U nitccl Bhttos is nrncle of 2-inch clrc:-:l'lccl plnnk, !JOltecl 
togetlrnr arnl paiutPd with pamflin paint; it is divided 
into six com1mrtu1011ts, 13 liy 20 hwhes in cross section 
itml go inches doop, and is provided with a scroen about 
+.inches ahovc tho bottom, 011 which to place tho zinc 
slmvings. About eiixty pounds of slmvingH are roqnirod 
to Jill the box. It is provided· with an inlet and nn out
let pipe, nnd in the bottom of ench .eompnrtment is 
placed it 1-inch pipe closocl with a stopcock, through 
whioh the slimes ltrn dmwn off in eleaning up. The 
circulation in tho zinn box is secured by lmving the first 
partition of a compartment extend from the top of the 
hox to within 3 inches of tho bottom, while the second 
partition extends from the bottom of tho hox to within 
2 inchm; of the top. The screen for th<,\ zinc slmvings 
iH strcitehed between. 'l'he solution from the entmnce 
pipo falls to the bottom of the box, passes under the 
first partition, rises up t;hrongh the zine shavings, flows 
over the socond pitrtition, 11nd thus proceeds np and 
down from compartment to compartment until it 
reaches tho exit pipe of the box. Tho Mercnr mill is 
equipped with long sheet-iron bqxe::; having· wooden 
partitions wedged into plnco; these cnn easily he removed 
for cleaning up, the Rlimes being !tll brushed together. 
At the Cripple Creek mill, the slime discharge pipes of 
the zinc boxes lead from the side of each compartment 
ttnd disch11rge the slime into it trough leitding to a tank. 

When tho potassium: cyanide solution comes into eon
tftct with the gold in the leaching vat, tho gold is dis
sol vecl, forming potassium aurocyanide, itccording to 
the following equation: 

4 KCy+2 Au +o -i-I-120 =2 KAnCy2+2 KHO. 

2 Zeitschrift der Elektrochemie, 1903, page 739. 
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According· to Christy, 1 when the solution of pot!1ssium 
tturocyanidc, containing, 11s it usually does, ttn excess 
of potassium cyt1nide, iiii brought into contact with the 
zinc, the reaction may he representecl by 

, 

2 KAuCyd- 8 Zn+-± KCy-1- 2 H,O = 2 (ZnCy2 • 2 KCy) + 
K 20,Zn + 2 H 2 + 2 An; 

but in the absence of free potlls::lium cyanide the suc
cessive reactions taking place may be summed up in the 
following equation: 

4 KAnCy,-\-4 Zn+2 HP=2 ZnCy2 +ZnCy2 • 2 KCy+K.02Zn+ 
2 H,-j-4 Au. 

Christ3r 11lso Hays: 

According to the substitution reaction, one atom of zinc replaces 
two atoms of gold, or 1 onnce of zinc shonl<l precipihite G.2 onnees 
of golcl; whereas, as eyeryone knows, in practice l ounce of zine 
will precipitate only one-fMth to one-fifteenth of 1m ounce of golcl, 
or thirty to ninety times less than the amount called for by the 
reaction by substitution. According to the reactions I have su~
gested, in the absence of free cyanille of potassium and caustic pot
ash 1 ounce of zinc should precipitate B.l ounces of gold; in the 
presence of a moderate excess of cyanide of pota.~sinm it shonl1l pre· 
cipitate 2. Q(l ounces. The apparent discrepancy that RC'CJns Htill to 
remain between theory and practice is in reality due to the facts, 
first, that the free alkali (potash in }Jarticular) formed in the solu
tion of the gold, or atldecl to neutralize the free acid in the ore, 
also dissolves the zinc ns potassium zincate; second, that an excess 
of potassium cyanide dissolves the zinc on its own account, both 
as the double cyanide and as the zineate of potassium; third, it 
should also be remmi1bered that water containing dissolved oxy
gen attacks metnllic zinc quite vigorously, forming hydrate of zinc. 

According to Packard, the GO pounds of zinc shavings 
required to fill the zinc boxes described above will pre
cipitate the gold from about 1,500 pounds of 0,2 per 
cent solution per hour, the solution cal'l'ying from 0.1 
to 0. 8 ounce of gold per ton on entering- the zinc box, 
and from 0.01 to 0.05 ounce on leaving it. The gold in 
wash wiiters n,nd weaker solutionA is less easily pre
cipitated, 11 mnch longer contact with the zinc being 
r 0qnirecl. 

On cleaning up, the zinc shavings are washed and the 
finely powdered portions, cnJled zinc-gold slimes, 1tre 
screened through sieves vn.1·ying in mesh, at the differ
ent mills, from one--fonrth-ineh mesh to GO-me:-;h, the 
coarse stuff being returned to the zinc box. In this 
country, where the zinc-gold slimes are treated 11t the 
mills, they are subjected to the action of an acid, such 11s 
sulphudc, whieh removes much of the zinc n.nd other 
::ioluble bodies, 11ncl the residues n.re then washed, dried, 
:fluxed, and melted. A few mills ship these slimes to 
smelters and refiners, but the diflicnlty of obtaining a 
i;,atisfactory s11mple, and the almost constant wide disa-

1 Transactions of the American Institute of Mining Engineers, 
Vol. XXVI, pages 735 to 772. 

gremnent between buyer and seller have led many 
smelters to refu:;e to lrnndle them. 

In discussing· Profes::lol' Christy's pn,per Mr. Francis 
h Bosqui stated 2 that at Bodie, Cal., after nurny dis
couraging failures, the. following method of operating 
in treating the zinc-gold slimes was 11dopted, nncl has 
been followed with entire success: 

The slimcA and fine zinc are discharged directly from the zinc 
boxeH into a redwood vat (l fcot in diameter and 2 feet deep. This 
vat iH protected on the inside by several coats of pamfiin pitint, hus 
a slight bottom incline for drainage, an1l is provided with l\ 2-inch 
discl;arge valVL'. Hore the slimeH are trmtted with snlplrnric ncid. 
After the destruction of the zinc, the zinc sulphate ancl the slight 
excess of at•itl present are dilntl11l liy filling the vat with warm 
water. Within an hour the bulk of the precipitate will have settlecl 
to the bottom. The supernatant liquor, to the amount of about 
400 gallons, which still contains n small amount of gold slimes in 
suspenHion, is then siphoned off into a 10-ton settling vat. 

The gold ·slimes are treated with a snccc~sHion of these washes, 
the supernatant liquor being each time drawn off into t.ht1 settling 
vat, until the amount of zinc sulplrnte relllaining in the slimPs is 
insignificant. The liquor siphnne<l off into the Nettliug vat, \\'hich 
contnins only n very smnll quantity of slimes in proportion to the 
total quantity obtained, is left to settle between cle1m-ups. The 
dear li11nor iH 1lrawn off just ]Jpfore a sueeeeding ele1tn-up, and at 
long intervals the preeipitate iH gathcm.•d from the bottom aml 
rnoltecl. 

The bnlk of the Hlimes is finally diHdmrge1l from tho acid ynt 
into n filter box. This box is providc1l, nhout a foot from the top, 
with nperfnratl:'d partition whieh is cloHdy eoverc1l with two thit~k
uesses of ordinary mill hlnnketing. Frllm tho compartment IJL•
nenth thiH filter the air is withdrawn by mmms of a Rteam ejc•ctor, 
ancl the water iH lhns removl~d from the slimes by stwtion. At tlHl 
bottom of the box is n 1-ineh <lisclmrge valve for drnwing off tho 
aceumnlatml clear liquid. By q,eeasionally scmping the Jilter 
blankets the passage of water throngh them is gn~atly fndlit11ted. 
Th<1se blanketH are rernovod arnl wnshed after each elenn-np, mul 
clenn ones arc substituted. 'rlie partially <lrie1l HlinH•s from tlw 
hlanketH are then completely dried over a furnace 1t11<l. nwlte1l in 
crucibles. '.rhe zim: resiclne,H being thus pretty thoroughly rcmovet l 
from the Hlimes, tho difllmilties in melting nre rcdnce1l to it min
imum. * * ll· 

For sonw time it considerable value went iuto tho slag, which 
had tn be shipped to the smelting works. Bnt after n gon1l cll'!tl nf 
experiuwntiition a very snitnhle Hux lrns been fonml, which re
tlnceA the shtg vnlnc to 1ilm0Rt llllthiug. A dust chrnnller has been 
constructed in connectilln with tlrn melting furnncl~, aJHl an eflentiYo 
dampl'r intrmluce1l in the conrsli of the ilne. Tlw latter is dose< l 
at each clrnrging of the crucible, and "dtJHting" hi thus almost 
en ti rel v avoided. 

Onr ioss in melting hns never l.wen more than barely appreci
able, nncl now, since the introiluetion of a dust drnmlier nnd 
clamper, is \\'holly insignificant. The wonderfnlly l'lo~c col'l'e· 
spornlence between onr acttml lmllion yiehl arnl the extmct.ion 
indkated by careful assnys of charged and diseharge<1 tailing,i 
would in itself weaken the supposition of any considerable losH in 
melting. To be sure, onr hnllion is low gra<h', bnt Wl~ l'mffl'l' no 
inc011wmience from this exl'opt the small incren .. 9e in cust of t.rnns· 
portation and refining in proportion to the valne of the har~. 

' Transactions of the American Institute of Mining Engineers, 
Vol. XXVII, pages 837 to 846. 
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.Precipitants other than tiliform zinc are sometimes 
employed to throw down the gold. Thus, 11t the Delamar 
mine, Nevada, the precipittltion is by zinc dnst, 1 with 
agitation: Molloy precipitates with sodium or pot!1ssiurn 
amalgam, Moldenlmuer with aluminum, .Johnston with 
pulverized carbon, Chritity with cuprous chloride, 1Lnd 
De \Vilde with cupric sulphate. Precipit!ition is effected 
also by electricity, amtilgairn1ted copper plates being 
m;ed in the Pelatan-Clerici process, ttnd thin lead plates 
as cathodes, with iron anodes, in the Siemens-I-Ialske 
process. 

Electro-deposition processes seem to possess im 11d
vantage over zinc precipitation processes in that the 
presence of cam;tic soda makes no difference in the re
sult, and that they are as effective with 11 weak :ts with 
a strong solution. Very we11k cyanide solutions may 
therefore be used in the lenching vats. Clmrlcs Buttern, 
who has lwcn elosely identified with the development of 
the cyanide process from its introduction into this 
country in pmctical form, and has luid extensive pro-

18. F. Emmons, 1'ransactiomi of the Ameriem1 lnHtituto of Mining 
Engineers, Vol. XXXI, pngt•s t358 to (H,\g, 

I 

fessional experience in South Africa, sr ys 2 that in our 
more modern plants the electrolytic and zinc processes 
are now nsNl in combination for the recovers of the 
metal from cyiLnide solutions. The solution is first 
cleaned by the electrolytic process. It extracts from 
00 to D4 per cent of all the products, including pmc
tically all of the copper. About 8 to D per cent of the 
electric box capacity is then filled with zinc, which, 
aided by the electric current, removes the small q rnin
tities of gold and silver remaining. By this combination 
the zinc is const11ntly 11t its best, as everything that 
would injure the surface of the zinc its a J)recipitating 
surface has been eliminated by the previous electrolytic 
treatment. At Bnttcrs' mines, in Salvador, 1m extrac
tion of 1ibout OD per cent 01' the values in solution is 
made on reg·ula.r monthly rnns. Thi:, process is used 
also 11t Vil'ginfa City, N e,r,, and at; Minas Prietas, Mexieo. 

The following t1Lbles from Packard's paper .clearly set 
forth some of the viniations which obtain in the use of 
the cyiinide process wilih precipitation by zinc in pmc
tiee, with the results: 

2 Electro-ehemical Industry, Vol. II, page 207. 
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Mr. W. H. Davis has discovered tlmt by subjecting 
foul cyanide solutions to the acLiou of tLlternating elec
tric currents the solutions are not only regenerated, 
owing to the precipitation of the foul matter present, 
but the resultant solution is more 110tive ltnd has 11 

higher solvent power than a normal cyanide solution. 
He attributes this increased efficiency to cyanogen 

which has been set free in the elcetrolysiH, heiug held 
dissolved in the solution. This process of tre11truent 
was introduced on a working sc11le at the Smuggler
Union mines, Colorado, in May, 1902, and it is claimed 
that by its use tailings carrying a:; low 11 value as $1.80 
per ton have been tretltecl at a profit, the average cost 
of tre11tment being 50 cent:,; per ton. The pub1ished 
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stnfoment 1 of the manager of these mines, comparing 
the results of the operations for the four months pre
ceding with those for the four months succeeding the 
introduction of this process for regenernting the foul 
solutions, states that the application of the process 
resulted in a reduction of 2!:l. 73 per cent in the quantity 

1 Report of the Director of the Mint upon the Production of the 
Precious Metals during 1902, pages 99 to 101: l\l03. 

of potassium cyanide consumed and an incrm1se of 17. 09 
per cent in the quantity of gold and of 4. 81 per cent in 
the quantity of silver extracted. 

The results of simultaneous cyrtniding, agitation, 
amalgamation, and electro-deposition are. set forth in 
the following table, given by T. M. Chatard and Ca.bell 
Whitehead: 2 

2 Engineering mul Mining .Journal, \'ol. L:S:.IX, pnge 139, 

Results of 8immltanemt8 <Jyctnidh1p, agl'.t1itfo11, amalyam atio'll, and eleot1·0-depos# /on. 
I 

----------·-- ---·-------·--
-----~~··---~-~ 

OltE AfiRAY. 

Screun Length 
ORE USED. IllOHh, nf rnn. 

Gold. 8!lver.

1

. 

------····-- --____ .. 
He1wy (tlO per cent) Hlllphuret 01·c, North Caro· Min. l!itn<'l'S. 01tnCl'8, 

limt ......... '. ....................... - ........... 00 75 
I 

1.07f1 1. 23 
'l\~lluridl~ ore, oxiclized, very Hlhny, Cripple r (\() 110 ll.\lll o.no 

Creek, Colo .................. - ................ -. l no ·10 0. \Ill 0.00 

•rcllurlcle, like No. 2, CM11pl1.1 Creek, Colo ......... { 
(\Q 00 O.\lfi l),(iri 
no fiO O. Uh u.im 

'l'cllurlllc mdrlizc1l, cl1trlt red, very slimy, Crlpplo { 1)0 110 ·1.flri 1 ... 15 
Uree]{, Colo ..................................... liO if> ·t. rin 1 .. 1:; 

Hc1wy sulphnret, llonlrler county, Colo .......... 110 liO 0. ·10 1. 30 
Hecivy snlpllmet, 8onth Amerie111, .. ___ ,,,, ...... llO on 1. ur. ·i.:m 
Republic l\[hw, Wnshlngton .. - ........ - .......... GO tiO li. 30 fl,lfl 
ReJ1nhli11 Mine, finer r,roun<l ..................... 80 1r1 n. :m Ii, lii 
Republic <-line, Htill J ncr ......................... 100 7fl li.:UI li.15 
Rich ore 1 Virginin. 1 t•ontairn; gn.lenn., otc .........• IOU ll() H:l.08 

"':i.'7i" Rcpuhlie Mine, WnHl!lngton, mill pulp ........... 100 Ull 2.r,o 
Ropnhl!c Mine, Wnshington, mill pulp ........... 100 liO 2. fl() :t 7ii 
Rcpnblle Mine, Wnshlnglon, mill pulp ........... 100 GO 2.f)O :-1. 7;, 
Republic llfinc, Washington, mill pulp ..... ,. •••• 100 llO 2. nu a. 1ri 
Itepnblie l\Iine 1 Wttshi11gton 1 coarse oro ... _ ........ liO fill 2. 80 ~.fJO 
Hcpublle 1fine, W1islnngton, courso lnilings .... _. 100 no o.'rn UIO 
Hcpnblk Mine, Wnsbington, conrHo tniliugs ..•.•• 100 00 o. ,lf1 1. 80 
Rough mill eonccntmtes, Georgln ... -- ........... •JO \10 0.80 O.filJ 
Sulphuret oro 1 Georgin . ........................... 10 110 2 ii8 !. Oil 
Silver ore-, I-Ion(lt11·1u1.2 ........•............. , ........ IOU \Ill 0. 71 72.Hli 
l'rco quartz, Caliiomla ,._;,.._ ................... 100 \10 0 .. 175 u. 92 

---------------·-·-----·--···--·--··· ··-·----·--·-··-·----··-···-··--
t Contalnc<l arsenic 1uHl 1mtimony. 

In this connection it may be noted that in Wagner's 
Chemical Technology 3 there is described n. method of 
tre1tting refractory ores, invented by vV. Crookes, which 
consists in subjecting the powdered ore to the iwtion of 
an alternating current in the presence of ft solution 
of mercuric cyanide or of some other soluble sitlt of 
mercury. 

The methods used in the Witwatersmnd have been 
described recently J)Y John Hays Hammond, J as 
fo1lows: 

'rhe following description applies to the treatment of ores in t.he 
pyritie zones. Ores from the upper (oxidized) horizons of the 
reefs, which constitute but a small percentage of the ores treated, 
require a slight modification of the process. 

The ground near the mines is level, and docs not permit trans
portation by gravity; consequently the ore must be first elevtttecl 
into the ore bins at the mill, and the tailings leaving the mill must 
be elevated for treatment by the cyanide i)rocess. This is done 
eithE>r by tailing pumps or, preferably, by tailing wheels. These are 
from 40 to 50 feet in diameter, and diseharge the tailings into a 
launder, which, with a grade of about 3.5 per cent, carries them to 
the cyanide works. The auriferons pyrites are, to a laqre extent, 
taken out as concentrates by means of Spitzlutten (hydraulie 
~ -- -··~·--·-------·--~--------------

3 Manual of Chemical Technology, R von Wa1mer, translaterl by 
IV. Crookes, 1892, page 191. - "' • 

•Transactions of the American Institute of Mining Engineers 
Vol. XXXI, pages 817 to 854: 1902. ' 

'fAII.lNWi EX'l'HAC'fll>N, 1-iTitENli'l'II OF CYANIDE 
El.EC'l'IUC CUllltENT. ASSAY, HOJ.UTION. 

-·~-·-·----------·---.-- ••-•c-•<,••-•-•-•"-

AnipercH 
Unl<l. Hilver. 

i 
Glllil. Silver. Slnrt. Eull. Lo~~. VllltH. per 

S(;lll1l
0

l! 
I 11nt. 
I 

--·--~--~----
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I, J>rr t~f. 01rnrcs. Omw·•. I J'1•1· cl. J>Cl' Cl. ]'l'I' I'/, Pn·t'l.; 
0.20 0. 00 i Hl.-11 fil. uo o. llll 0.0IH 0. Otl7 l.Hi1 0.20 
0.10 ll. 3f1 HH. UO •12.00 O. lUO o. 1r1rl 0.0:1:1 2.lU U.17 
0.10 O.•lfl H8. Oil 33.00 O. J8.I 0.102 (),Oil:! 2.01 o.~s 
0.12 O.BH H7 • .J7 ·ll.f>l 0.18fl 0, 13·1 O.Oi>l 2.20 o.~n 
0.07 0.2H u2. na on. 92 ll. 2ii0 ll.JO.I LI. OHll 2.:10 u. 2:1 
Ll.12 Ll.BH 111. :rn ?:!.HO II. lO:l 0. 081 ll.0~2 1. 01 0.11' 
0:10 ll. 2:i Ui. Rl 82, ill O. llH O.Em O.O:li1 1.80 ().HJ 
0.12 ll.110 70.0ll fi·l. llU ll. lfi{) O.O:ill LI. U\11 2.02 o.~2 
0.110 2. r1r1 ·12. Hi> ·11.ilR ll. lRO o. 078 0.10:.l 2.02 0.23 
2. lll 2.80 on. till fi·l.-HI 0. 287 o. 2lll ll.OSll :.l.10 0.2G 
I. ·Ii> J. Oil 77. 00 liO. lH LI, 28\1 0. 2011 0.08(1 2.:10 ll. 21 
lJ..lH 1.02 tl2. B8 83 . .Jl o. 2ill 0.1(;.[ O.llfi7 ~. {13 ll.J.1 
l.lili llf>.llfi o.:.m~ O. J8i> 0.107 2.7S 0. 7:1 
(),.IU 1.flfl 8·1. 611 00.00 0.170 O, lOii ll.00'1 :t27 ll. li7 
o. 2r1 II. 7f> 00. (Ill 79.20 0.2-m 0.1()0 o.or;r1 :l.O:l o. (\j 
0. 20 2.~m U2.0() •10.00 o.aw 0.2~.m o.our1 :l.lll o.r.o 
o. 1:15 Ulti n1. no mi.no 0. 277 (I, 202 0.07f> :l. Oil o. iill 
0. Hif1 1. 02;, HS. 70 lifi.HO 0.1\IH O.Otlll O. ll\l\l No inipter. o .. rn 
o. 2r1 1.12r1 •1'1.'1-1 rn.•16 0.117 O.OHO ll.ll:l7 il.00 O.:l:l 
0. 21\ ).10 ·l·l.'J.I lfi. 37 o.1or1 0,0\li> Ll.11'111 Nn nwter. O.•JH 
0.12f> o. il7 8·1. 37 26. 00 O. l·J\I o. Oll:l O.OflG Nouwttir. 0.•11' 
0. 27 0. fill 8\1. \12 fill.llO 0. 27G ll.2J.I 0.002 2. 8 o.r.1 
0.111 Ii.OU 8fi. \11 \11. 76 0. 2(i:l o. J7f1 O.OHH ·l.O 0.1<3 
o.ori 0.520 su. ·rn .f.J.02 0. 2~lfl O. J.JO o.ouo 2. ti O.\H 

~ Contnlnetl Hllver i!hlori<l1'. 

classifier). About 10 per cent of the mill pulp recoverml in tlJ is 
way consists of pyrites with emu'He 1-m11< l, a t:O!H.'lmtrnti on of 10 to 
l being ohtninecl. These concentrates are taken to tanks for sep
arate troatment. From two to tlm~e weeks of trent nwnt is J'l!(}Uin•cl 
in ol'ller to obtain from this material a re<'OVl'l'Y of from \)0 to \)r\ 

per c•.ent of tho golcl it contnhrn. A solution of a\1ont 0.2fi to O.:l 
per eent of cym1iclu of potassium is ns{!(l. After pn~sing ove1· the 
Spitr.lntten the tailings are run to Spitzlrnsten ( pointecl ho:xci;), 
where the heavier sm1ds are allowe1l to settle, whill\ the lightel' 
material (slimes) overflows, and is canied t:n the slime works for 
special trE>atment. The RRn1ls whieh st>ttle in thn Spitzkasten, 
representing about 70 per eent of tl1l1 liattery pulp, are mntinn
onsly dischnrgecl hy pipes lea<ling from the liottrnn of the ho:x, 
ancl are deliYered by a hose or hy nn nntouuitic royolving clistrilm
tor to settling- tanks, into which they arP f"O fod as tn be as tlrnr
oughly mi:xed ns possible. ThiR Heparntion of the sane.ls from the 
slimes hns to lie carefully mrule, so as to rt•rnove aH clayey snh· 
stanees, the preH(~nce of which would otherwise prevent rnpicl iwr
eolation of the solution nml the free acce~A of atmoHpheric oxygen, 
which is e~sential to the solution of gohl by cyani1le. 

Most of the modBrn plants lmve a syHtem of double treatment, 
the tailings being settled in the settling tanks, when they are 
tretitecl, after being allowed to drain, with a wenk solution· of 
cyanide of potassium. This addition of the cynnitle of potnssinm 
is made rather for the purpose of saturating the Hands with tlw 
solution than for thorough leaching, which would l.Je tlifllcnlt nu 
account of the packing of the sarnls as they ar(' settled, .re111leri11g 
percolation difficult. After the solution has been drained off, the 
sands from the settling tanks arc discharged into the leaching 
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tnnks, placed immediately below the settling tanks, from whi<'h 
they are filled from discharge doors on the bottom of the latter. 
For It 200-stmnp plant 16 steal settling and Hl steel leaching tanks 
nre nsually employed. From 8 to 4 settling and leaching tanlrn are 
used for the treatment of the 8pitzlntten concentrntes nhuve rle
scribed. The settling tanks are usually 40 feet in diameter anrl 0 
feet high. The leaching tanks have the smno. 1liameter, !mt usu
ally a foot less height. The capacity of these tanks is about 400 
tons of pulp ench. 

In the leaching tanks the pulp is subjected to thrne treat111enls 
with cyanide· of potnssinm. "rhere the MacArthur-Forrest llrocess 
is used, the strong solution contains 0.2/'i ptn· t~ont, tho medium 
solution 0.2 per cent, and the weak solution 0.10 per cent of KCy. 
In the Siemens-Ifalske process the solutions are Wllltker, namely, 
the strong solution, 0.10; metlinm, O.O!l; aIHl weak, 0.01 pm· cent 
of KCy. 

The treatment requires from fonr to SllYC!l <lttyH. From mo tn 
150 tons of solution are usually employed for 100 tonR of HtLrnl. 
.After lrning ullowcd tn tlrain, the HandH are disd1arge<l thrnngh 
bottom clischnrgc doors into trndrn, in which they are nnun\'t~t l, to 
rcEidncs or tailings he1tps. Here, again, el<wntion is lll~t:nsHar,\', on 
ncconut of the !latness of the country, !tntl is usually t'ffol'ted by 
the endless rope system. Tlrnse tailings heaps are t•onHpicnnus 
thronghout the mining llistriet. By r@son of the heavy \YiIH]H 

prevnilinl! nt certain St'asons of tho year, tlwy ttrn lie1:oming- n great 
nuisance, nn<l tho question of their future disposition iH ono nf tho 
problems for the mining engineer. 

The cyani<le Holntion, after being <lntwn off from the lml'11iI1g 
tnnks, is taken to the preeipitatinn boxos. The gol1l from tho 
strong solution iH prceipitatc<l in ono Hot and that from the wt•ak 
solution in auntht•r set of bnxeH. Pret:ipitntion iH cffocto1l hy Pitlwr 
the i\IacArthnr-Forrest; or the 8iemens-Hi:i!Hko proccHH. 

'l'lw ilfacA1'lhm·-.Ji'orrcst .1n·oc1w.~.-In thiH prm!CHS the goltl iH pn\
eipitatell by zinc, the solution paHsing npwnrd through a _HllCCl!HHion 
of compartments, in which arc plncecl zinc shavingH or fllings, reHl
ing on a movable tray of coarse AcrNming. .About twenty precipi
tation boxes, 20 feet by 8 foet by 8 feet I) inches in Rizo, Hl'C l!Hed. 
The gold bearing solution is brnnght into dose contact with tho 
zine, causing the deposition of the gold, partly ns a nwtallic coating 
on the zinc nrnl partly as gold HlimeH, which Hink to the bottom 
of the box. 1~H the zinc is grndtmlly diHHolved by cynni<le morn 
is ndtled. 

Onoe or twice a month the boxes are emptied, arnl the gol1l 
slimes are treated with dilute sulphnrie aei!l, then drie1l and mclte1l 
in t:mcibles. The dried slimes contain abont 1/'i to 20 por cent of 
gold, nncl after fluxing with borax nncl Hodn nn ingot of O. 7/'iO t.o 
0. 800 fineness in gold and 0.100 in silver iH obtainc1l. The Hlng, t'!ll'

rying from 5 to 50 onnces of gold per ton, is nstmlly sokl to smcltm'H, 
This precipitation proce~s yields Hntisfactory 1·esults only with 

solutions containing more than 0.1 per cent of cyanide, tlw wcalrnr 
solutions not being acto<l upon by zinc. An improvement of the 
method iH the addition of lead to the zinc, whereby the combina
Lion of the two metals forms n galvanic couple, whieh nlso rertl'LH 
with weaker solutions, such as are employed, for example, in the 
treatment of slimes. 

The Siemens-Ilalske p1·occss.-I11 this process the solution llc>wH 
through. compartments very similar to the zinc boxeH above 1le
scribed, but the zinc shavings are hure replaced with leatl stri pH 
(0.1 ponnd per square foot) or shavings hung between iron plates 
placed vertically and longitudinally in the lJox, about 4 inehes 
apart. The lead strips are connec:tecl with the negative, and the 
hon plates with the positive, pole of a dynamo, and the solution is 
thus electrolytically decomposed, the gold being plated on the lead 
cathode. The iron plates nre wrappod in canvas to pruven t Hhort 
circuiting. The current employed is from 2 to 3 volts, giving a cnr
rent density of about 0.06 amperes per square foot of cnthocfo. 
Once a month the lead sheets are removed and replaced, and the 
gold coated lead is melted and cupelled, yielding a bullion of 0.880 

line in gold and 0.100 in silver. 'rho Jithargc is solrl to smelters. 
The solutions passing through the treatmont boxes are collec:tt>ll in 
tanks, and are made np to a proper strength by adding the neces
sary KCy. 

'rhe coHt of tho Sieurnns-Halsko process is slightly greater than 
that of zinc precipitation, and the percentage of extraction ia 
nhout the same. But the Siernens-Halske process may be applied 
to any solnt.ion, weak or strong. 

A digest covering most of the patents i:;sued by the 
U nitcd St11tes Pu.tent Office in certain of the subclasses 
of metallurgy, and subclass 15 of electrolysis, up to 
Hl04, is given in the .Appendix. 

Scope.--.From the deseription of its mode of opera
tion it i:> evident that the 11 :>traight cyimide process n is 
readily applicable to free milling ores which arc free 
from minentl sn bstances tlmt would foul the 1>0 lntion or 
consume tho cyanogen salt, nncl the gold in which is 
H1rnly divided mid 1:10 exposed that the cyanide soln tioh 
may come in intimate contact with it.· In old tailings 
which lmvc been exposed for yours to the action of the 
wol!t:hcr, wheroby the ;mlphnretR have boon oxidized 
and the acids and salts :fomwcl, dissolved and washed 
away, there lmR been found nrnch material ready at 
hand for inunedhtte treatment in the simplest manner. 
The problem iH cornparutiYely simple, also, in the htse of 
siliceom; g-old bmiring deposit:-i free f:rom :mlphnrcts, 
hut the ore mnst he crushed~ and in mmi:y instimces it 
Ls morl\ econornicfLl to concentrate it than to expose tho 
entire mass to the action of the cy!tniclc solntion. 
Moreover, oven in the case of neutrnl and oUwrwhm 
suitable ores, the fine particles of metttllie gold may be 
so enveloped in an impermeable covering-such as iron 
or alnminnm hydroxide-as to necessitate a preliminary 
treatment, such ns rousting, to rupture the en \'elope. 
An exmnple of this kind is found in the ores of the 
Hepnblic gold mine, WaRhington, described by 'I'. M. 
Chatarcl and Cabell vVhit;chcacl. 1 When eoarse gold 
ii; mingled with the fine, it is mmally more economical 
to sop1irate the coarse gold by mnalgamation than to 
awitit tho Hlow-acting process of solution. With fail
ings in which the Hnlplrnrets ftre but partly decomposed 
and which still contain forrom; and ferric salts and sul
phtiric iwid, cynnicling may be preceded by washing and 
nentralbmtion. 

The treatment of refmctory ores is determined, in 
l~twh cm;e, by the chemical and physical characteristics 
of the ore under considemtion. Hence, we :find that 
cytwicling umy be combined not only with crushing, 
rousting, concentration, and amalgamation, but also 
with smelting and chlorination. In some instances it 
is most advantngeous to sepRmte the ore into fractions, 
each of which is subjected to It different treatment. In 
fact, it is csHential to success that the ore should be 
thoroughly exnminecl by a competent metallurgical 
chemist before any investment in a plant for treatment 

ITmnsactions of the American Institute of Mining Engineers, 
Vol. XXX, pages 4Hl to 423. 
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by chemical processes is made, and also that the cyanid
ing process should be under chemical supervision, in 
order that, by assays of the ore and tailings and by 
analyses of the ore and the cyanide solutions as they 
enter and issue from the zinc boxes, and of the solvent 
during prepamtion and regeneration, a complete check 
mtty be made upon the operation in each of its stages. 

lTTrn,ldn{f co&ts.-It is obvious that the cost of the 
cyanide process will vary at the different plants, accord
ing to the VlU'iations in the chemical composition and 
physical structure of the ore treated, in the condition 
of the ore at the time of treatment-that is, whether it 
be in the form of sand or slimes-in the character of 
the process and the apparatus used; in the location of the 
mill with regard to the supply of ore or tailings used; 
and the source of power, water, 1m1tcrials, and labor. 
AMording to H. M. Chance, 1 in the Black Hills, S. Di.tk., 
the cost of smelting siliceous ores was between $4. 75 
and $5. 75 IJCl' ton; the cost of chlorination, from $3.50 
to $4. 50 per ton; and the cost, of the cyanide treatment, 
possibly from $3 to $3. 75 per ton. From the Report 
of the Director of the Mint, for the mtlendar year 1901, 2 

it appears that in that year there were 11 cyanide plants 
in active operation in South Dakota, having a united 
cupacity of over 1,500 tons daily, and that some of 
these mills claim to be able to treat ore at a cost not 
exceeding 80 cents per ton, though the ttverage cost is 
pro bnbly nearer $1. 50 per ton. ,Julian and Smart 3 give 
21 different detailed accounts of costs 11t mines in Aus
tralia, Africa, u.ncl the United States, the results rang
ing from 2s. 1.23cl. per ton by the Siemens process, in 
South Africa,, to 178. 1.02c1. per ton hy the Diehl proc
es:->, in Western Australia. 

Ifjf'eat on tlie wm•ld's si~pJJl!f of tlw pnwions metals.
The cla~a collected at thi8 census deal only with the 
ontpnt of the U nitecl Stn.tes for 1n02. There are no 
collected data to u.ff ord a comparison of the condition 
of this industry in that year with the condition during 
any previous period since its introduction into this coun
try, in 1891. But the consensus of evidence, as pre
sented in current literature, indicates that the industry 
has been constantly growing, that new plm1ts are 
going up each year, and that eRti1hlishecl ones are 
increasing their capacity. This is trne not only of 
the United States, but also of Africn, Amitmlia, New 
Zealand, Mexico, and the other gold producing coun
tries; from each arc coming increased supplies of the 
precious metals extracted from low-grade ores n.ncl 
tailings. 

1 Transactions of the American Institute of Mining Engineers, 
\Tol. XXX, pages 278 to 282. 

2 l~rod~w~ion ,of the Pre~~ions lVIetals <luring rno1, page 201: UJ02. 
8 Uyamclmg Gold and 811 ver Ores, 1904, pages 372 to 381. 

CALENDAR 01'' EVENTS AND DISCOVElUES RELATIYE TO 

THE l'RIWIOUS METALS. 

1530-1540. Pillage of Pern. 
1547-1548. Discovery of Guanajuato silver mines in 

Mexico. 
1577. Discovery of gold in Brn.zil. 
1670. Discovery of phicers of Chtrazua. 
1680. Discovery of plttcers of Miims-Geraes. 

1704-1728. Silver mines opened in Russia. 
17 43. Discovery of gold in the U ml. 
1848. Discovery of placers in California .. 
1848. Introduction of Plattncr's chlorination proc

ess at Reichenstein in S.ilesia. 
1851. Discovery of placers in Australin .. 
1853. Introduction of hydraulic mining in Cali

fornia. 
1853. Maximllm aunmtl production of gold in 

CnJifornfa, amounting to $()5,000,000 for 
the year. 

1858. Introduction o:f chlorinntion process ltt Grass 
Valley, California. 

18()(), Invention of dynamite. 
188H. Opening of the " lmuket; ''reef of the lfond, 

South Africa. 
188\l. Development of ]\fanke's method of hesse

merizing copper mattes, and tlrn Hllt'('CHS

ful refining of thiR impure copper by elec
tricity. 

1800. Introduction of the cynnillc procesH in tho 
.lfancl, South Afriett. 

18D7. Discovery o:f placers in the Yukon. 
Apart from the phenonu~nal annnnl increase in the 

prodi1ction of gold during the period from 18±1 to 1855, 
which includes the discoveries of the rich plucors of 
Crt!ifornhi n.ncl Anstralht, the increase in the world's 
production during the last docacle of tho ninotmmth 
century was unprecedented. It was most marked dtu'
ing the period from 18lll to 18D5, following the opening· of 
the "h11nket" reef of the Rand iind the introdnetion of 
the cyanide processes, but it was continuous through
out the decade, except during the period o:f the Boer 
·war, ttml the output of gold in rno2 exceedl:cl that of 
any other year of our record except 18!lH. It is trno 
thttt the use of the cyanide process is only one of SC\'

eral mmses contributing to this result, but that it iH an 
important one is indicnted by the fact thu.t the retur1rn 
for this census show that the mnount of gold recornred 
by the use of the cyanide process in the United Stutl~s 
in ln02 exceeded that won throughout the whole world 
by ttll existing means during any ycttt' of our record up 
to 1661, and probably up to 1701. 
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APPENDIX. 

DIGEST OF UNITED STATES PATENTS IiELATING TO CYANIDE PROCESSES FOR THE 
RIWOVERY OF PRECIOUS METALS. 

This <ligest covers most of the patents include< l in the following 
c]nsses and subclasses of the United Shttl.JH PatLmt Otlice dassitica
tion: 

Class 75.-lVIetallnrgy. 
Subclass 18.-Solntions nntl Prcdpitntiou. 
Suhelass 86.-Solntious mu! l'rccipitatiou-Apparntus. 
Subclaos 185.-Cynnicles. 

Class 20-1.-RlectrolyHiH. 
SubelasH 15.-AquconH Bath, Ures. 

Some of tho patents in thcHe catuguriL•H are <1nite fnroign to tlw 
subject under consi<lemtion, arnl many lmt irnlirot•tly relate<! to it. 
It has heon thought, however, from the form whid1 tfo~cus~iurni 
of patt1nt iHHnes often take, to ine\rnle tlw Jattpr, The aim in mak
ing the digest has been to givo Huch tt sketoh as will indi('ato thu 
nature of tho hn·ention an<l what iK elttirne1l hy tho inventor, thiH 
generally l1eing 1!011e by 1m actual ubstnwt from 01· pm·aphmHP of 
tho words of the letters patent, hut no rcHp11nsil1ility is nHHlllt1ed 
fo1· the opinions, theories, or claims t:huH Het forth. Other relnte1l 
imtents may bnve heen granted which <lo not np1wm· in this 1ligeHt, 
becan8o they arc not embmced in tlw 1mlH•l!IHHOH tmmuuratc1l. 
'.rlms, the patm1ts number 22058(\, to Thourns C. Clitrk; 2all42-1, to • 
II. ,V. l!'ancett; l\!Hl 244080, to John F. Rantlern, <ln not appear in 
this digest, becmrne the first two are elasHilie1l urnler RttliclaRs "Re
ducing and Separating-Disintegrating OroH," and tlrn thir<l nrnler 
snbclnss "Heducing and fleparating-Gol1l and 8ilver," awl neither 
of these snbclnsses is included in this digest. 

QI,ASS 75.-METALLURGY. 

Subclass 18.-Soiutiorrn and Precipitation. 

1554£-Auoust 12, 1856. \V. Znmvom;:r,, Impl'Ov1mwnt fa p1·oce,qses 
of sepai·ating silver .fi·om the m·e. 
The npp1ication of water or a solution o( sulphate of copper 

slightly impregnated with snlphmie acid insten11 nf h1a1l, qniek
silver, or salt, hitherto used for this pnrposo, to the procmis of sep
arating silver from copper and other oreR, rendering there by thiH 
separation easier, shorter, less expensive, anti not m>::domi to tlw 
health of the operator. 

19991~Ap1'il rJO, 1858. I. GA'l'TMAN. .ImpNmemcnt hi the IJ•culmmt 
of .~ulplmreted oi·e.~. 

The uHe of sulphuric acid in connection with tlrn hy1lratt1, t•ttrbon
ate, or snlplrnte of potash or soda, nr with uuy emupormd thereof, 
in the mode of working tho native metallic sulpln1rotH. 

85842-July 8, 1862. J. SnAw. Improved apparatirn for mwin11 silver 
from waste sol1itio1rn. 

Attaching to the waste pipe of the sink or basin into which per
sons using si.lver in solutions suffer them to he wasted, a vesHel HO 

arranged and conRtrncted that the liquids passing from the sink 
shall rnn into, through, and out oi said vessel, and between the 

ti mo of entering said vessel and escaping therefrom shall be brought 
into contact with snch chemicitlH or rnctalH as will cause the whole or 
any part of the si!yor contained in solution to be precipitated and 
rtitaine<1 in s11hl ve~so1, while the worthless nmtedal is allowed to 
oHcapl\, (1'biH patent wn8 rniHslwd as follows: .Rciissnc 1651, April 
ri, 18ll4; reisHne HliOG, Jmm 15, 18li0; reissne 40:~0, June 14, 1870; 
roiSH\W 4\Jlln, DiviHion A, .Tnly n, 18i2; nnd reisS\\l\ '11170, Division 
B, .Tnly n, 1872.) 

411811i-1lflt1'ch 21, .18/J5, \V. Bnlimrn1m. Jmpl'overl p1·oceM for 
1·1;tini11ywnalga111. 

'Tlw application 1t111l nse nf bichlorillB of copper, m· its equiva
lent, tngetlwr with irnn pyritoH and salt, without rderence to the 
1>xact prDpmtionl:l nf mwh ingre(lieu t. 

4111iss--,llarch 28, JSll!i. tl. W. BAirnn. .Ii11111·uv1·11w11t iu ll'eating 
Ol'i1N, 

In onler to produco a vulnablo metal or m<•t:Lis now almost 
wlllllly eaHt mvny in tho t.rcutnwnt of nnrilercmA awl argentiforous 
pyritc8, thl\ inventor propoHes to tnlrn the ealcine<l Ol'l'S as they 
1~01110 from thu fnrmwes, tmd, having them well pn1verizol1, subject 
them to tho 11ction of HnlphuronH aei<l in tankH loeato1l oyer the 
main diHchargn llrn.>H o( his fm•rntceH, whereby tt HnfUchmt he1tt mlty 
ho obtaine<l to nssi~t in tlw roaetion of the aci<l before mentioned. 
The Httlphnrons 11d1l thnH used is· to lie formed and eollcetod by 
compelling the HnlphnronH vaporn disduirgpd from the roasting 
fnrnaee to pass over, through, aml in contact with water, so that snl
phuronH ttehl will be formed and collel\ted in a properly arrnnged 
tiink or tanks, from whence it nmy be con>t1yed to the ore tanks, 
an cl thoro mixed with the ore thoroughly by agitation in any man
ner most convenient. After the oro has been snbj!1cted to the 
tlction of the uckl for a conple of hours the oxide of eopper will be 
replaced 1>y a sulphate soluble in water, and the oxide of iron 
will be partially bronght into the same condition. Should there 
be any gol1l 01· silver helcl in Rolution these metals will be reduced 
to the metallic statl1. The solution is then drawn off by siphon or 
otherwise 11ml conveye<l to another tank or vat for subsequent 
treatment, either lly cementation or preeipitation for the cop11er 
anll cwa11m·atio11 im the snlphate. ef iron. The ore thus treated 
mny tlwn lm lixh·hited by water to wash out all the acid, nnd this 
wat:er, which will Htill hold Home dilute solution of the bnser met
alH, nmy lm convoyml to the acid tank ant1 llRl•ll for the further 
formation of snlphmous add. By this means tho most coneen
tratl\1l sulntion iH alone permitte1l to paeH to the tank or vat for 
fnrt.licr ht•atmpuL It may be considm·l'd a well-scttlo<1 fact that 
in nll 1n·om'SSl'R of ealeination some portion of the precious mehtls, 
if: Htwh ores are nuder tretit.rncnt, escape rnechanimilly Ol' in a 
vaporized form. This los8, grPat or Hmall, ns tho case may be, hmi 
heretoforo l>een to !l great <lugree irreclaimable. It is claimed ns a 
pm't oi thiH improv01t1ent tlrnt such loss, whether mechanieal or in 
the form of v~ipor, is wholly llreventeLl by anesting their eHcnpe 
and retuniing them, either in solution or in the sediment nf the 
liquid acid, to the ore when trentl'tl in the ore tanlrn. 

(005) 
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47280-Api·il 18, 1865. W. L. FABEH. Impi·ored proces,q '!f wo1•king 
Nilvel' 01•es. 

'rhe invention consists in ii process which is tlivicleil in eight dif
ferent rnanipnlations, viz, smelting the orn, pulverizing, roasting !tt 
low heat, extracting sulphates with water, rcmsting re8i1lue with 
salt, melting with soda, precipitating silver, precipitating eopper. 

49637-AHgu.qt ;?.'!, 18U5. S. F. lVIAcKrn. Imp1'tlvec7111·oeess fol' ti-eat-
ing ores. 
The mode of obtaining a rich gold residue from ores of gold by 

treating the ores hy roast.inµ; and fusing, nnd subjeeting the ronst to 
the action of acids. 

52884-Felirmi1·11 27, 1811/J. J. H. Er,WARIJ and .T. L. HAYEH, Jm
p1•01.•cd p1·oceRsfol' sepm·ntin!I gold and silva .f1'om m·e,q, 

Tho process of o:xi1lizing sulpbmets containing the preeious rnet
nlR nnd converting them into sultihates by the use of solutions of 
nitrates. 

51J','6;;-.Tu.ly 81, .186(). E. LAMM. lmpruvc<l nwtlwll qf prepm·in11 {!Old 
.for dentists. 
The use of ~acclmrine snbstanees to predpitate gold from its so

lutitmH, therel1y forming a nrnss of crystal Hhrmls oxtrenwly useful 
arn1 cnnvenient for rlm1tnl and other purposes. 

148dlill-Mi1Pch 10, 1874. J. Doum,AR, .Tr. .linproveiru:nt -in C;i"l'l'l1ct
ing ~ilver from its ore,q. 
The process of utilizing the waste liquors of the ordinary rm1-

d1loricli:dng proceHs, by allowing the insoluble matters containecl 
in said liquon; to precipitate, nnrl then evttporating the elPar Hllper
natant liqnid to obtain the soluble chlorides, which nm reappliei1 
in treating fresh ore. 

:J0'71i.tJ6-Septf'll11H·r iJ, 1Si"8. ,T. TuNI!IUllUB. li11prm•cmc11t in s17m
l'ating metals from ·1caste solutim1s. 

The i1rocess of separating precious metals from wiitery solutions, 
in which said mehib; am suspended hy passing tlw watery solntio11s 
01· suds through a hath of oil or hydrol'arbon li11uid. 

f!.19!161-Sr:plember :?il, 18/.9. F. M. Ln·E. Jmp1·01·e11u'nt in e.1:trw:t-
'inf! metals .fl'om 01·cH. 

In the treatment of ores containing leacl, zin!J, Hilver, and cop
per, the nwthod of soctuing the nentmlizntion of the solutions of 
soluble bases, economizing acid, and carrying o\'l'r the least pnRci
l11t; c1nautity nf silver an<l lead, which consists in treating the raw 
ores with an acid solution partially saturated by previous attaek on 
the ores, and treating the partially exhaust.eel ore by raw acitl 
before the latter is admitted to the .mw ore, the said steps beiJJg 
eonclucterl in a continuous, alter1rnte, and methodical mannm'. 

2279()3-liiay 2;;, 1880. W. 1"1. DAVIS. J!epositin{f ynld .from it.q 
,qolutions. 

The 1irocess of obtaining gold from itH solution by bringing siticl 
solution in eontaet wiU1 carbon, and thereby depositing the golrl 
upon it, and of subsequently obtaining the gold from the l'arbon 
by caleination or other equivalent means. 

B877.'J7-0ctober tJO, 1883. a. A. STI,'l'lWELll'l'. P1·oc1:s,q ·~f lreatiny 
sulpltide,q. 

The process of treating sulphides, such as those obt!tinerl from 
the lixiviation process of silver ores, said process consisting in first 
exposing siticl sulphides to the action of dilute sulphm>ic ncid in 
the presence of nitmte of soda, then converting the nitric m~ide 
which escapes into nitrous acid nncl nitric acid, and finally carry
ing on the process by means of a mixtme of nitrous ncid and nitric 
ncid with dilute sulphuric acid. 

288838-Novem/;e1· 20, 1888. J. JllIILJ,ER. ProcesR of i·ecovering 
metallic particles .from wata. 
The method of recovering metals in suspenslon in liquid, con

sisting, essentially, in forcing such liquid through a filtering me
dium having a capacity of expansion, and resisted by a rigid 

indosing yesHol or medium, arn1 then burning th1l filling material 
or otherwise Ht'p11mti11g the metal therefrom. 

.':!90fJ/j8-DcN'llllitT JS, 1888. .T. i\I11.1.1m. A11parnl1rn .fin· colfreliny 
and savi11,q 111d11llh• )HtrlicleH. 

An apparatus for rneovl'ring nwtnls or metnllie emnponntht in 
liquidR, cmrniHting of a rigid tank, iwrlomted on one Aide, in !'<Jlll

biirntion with an entrance pipe, provi1led with 11 trnp mill n pn•s
Hure device. 

2904li8-De1·1'111bcr 18, .1888. .T. M11,1.mi. Ucthocl t!f 1·ccove1·i11g mel11l~. 

The improv1•1l 111eth11d !or recovering metallic partkles, Hlin1eH, 
and similar material containing metal from liquicls, eon~iRting, 

esRenthilly, in conduetiug the liquid and met!tl beming urntorial to 
a Hettling tank, allowing tho gangntl to fall to thu hottom, 11rnwi11g 
off the liquid, arn1 fordng it under hyclroHtutie pressme tlnongh a 
liltor pres~, ancl rl'!nnviug n111l 1.lrying tlw liltrnte. 

2!121JO!i-.limnary 2.'i, 1884. U. 1'. \V1LI,IAMK. ,frt r!f r:rtmetin1111ol<l 
liy means of alka,/iw' .rnlpllides. 

In the tnt of extmcting gol1l frnm oreH and artitlcinl gold bearing 
procluctH by means of alkaline Hulphi1les, tlrn proccHH, which eou
sists in mixing the gol11 bem-ing nmterinl with carbon am l an alka
line sulphate (or t11e t"]niynfontH nf Hneh carl1on and nlk1i.linc 
snlplmte), t•aldning ~nhl mixtnrl\ in a nonoxiclizing nt1110Hphcre at a 
temperature lmlow tlw point nf fnHion of thl1 charge, cooling the 
mnRH out of conhwt with the uir, arn1 lc1whing tho coole1l lllHHH 

with water to 1liHHolv1• ont the w1l11lile l'mlplti<les, Hll!l ret•on~riug 
the gold therefrom by precipitation. 

8'ti'80fl-J1Wn·1w1·y 14, 1888. T. Knmrn. 1'1·occss t!f .~111m·11!i1111 2n·e
l'iu1rn 111ctc1ls anrl i1111111ritfos from solutions c!f mppm·, .111/ls, 01'fN, 111alles1 

l'ic., Ln acids. 

'.L'lw proceRs of nm10ving predom; rnel1tl<1 a!J(l im1mriti<'H from 
copper mattes, ores, lmllion, etc., consisting in diHsol ving thu ~mnrn 
afterclesulphnri:mtionand caleination in snlphnrit•. acid, in c1mmtiliPH 
suilicient to form a nentml solution, ancl in ac1cling iron hyclmtcs to 
the ncutml solution, whert•.by the impuritiPs are predpitated aud 

'Slittle with tlw precious metalH not clissnlved by tlie snlphm•icl aeicl, 
le1wing a comparatively pme solnt.ion of iron arnl tloppor snltH. 

88180fi-A;1l'il 24, 1888. R. Ox1,,\Nll nncl C. Oxr,AND. TrmlnwHl 
<tf oreR w1tl 111al1:1'ia/N containing 8HIJ1lmr fm· tlw 1',1'/1·11dion of nwtal.~ 
mul other m'llRlitucnls. 

'rhe method of treating raw or unlmrm>cl snlplmret oreH of eop· 
per nnd iron to remler tl~e eopper soluble in water, while leaving 
the iron for the most. imrt inHoluhlli arnl rencloriug the imlphm· in 
the ore itwtilalile fur tlw uimrnfactnre of snlplrnrie iwid, c1.ITT1:tlsting 
iu mixing the finely pulYerized ore tn a Rmniflui<l consiHtency with 
sulphuric acid and solution of perHnlplrnte of iron, heating the 
mixture ton temperature such !lH tn evolve sulplrnrons-aeid vapor, 
and coll<lcting and condensing Huch add Yapor. 

887088-.fo11ust 14, 1888. A. H. Lo\\·. R1:tml'ti011. qf zilw fl'Om <Jl'I'.~. 

The proce~R of extracting ziirn from ores containing precious 
metals, consisting in leaehing the nre with an aqueous solution ui 
sulplmrous-acicl gas to disHolve out Urn zinc.', and then boiling the 
leached liquor to expel the sulphurous-acid gnH aucl cause a precip· 
itation of the zinc. 

40361/j-1lfay 21, 188!1. E. H. H.uHsliLL. .l'i'OCeNs of leachi11y m•cs 
with hy11osnlphite sol1itio1rn. 

The process of extracting metnl from ores and metallurgical 
products, which consists in introducing into tho ore or product 
carbonate of soda, then treating the ma.~s with a solution of sul
phate of copper, and then treating it with a hyposnlphite solution. 

413808-0ctolier 2.9, 1889. J. 8. lVlAcARTHUR. Pi·oce.ss of leaching 
oreH. 

The process of treating ores containing oxides or carbonates of 
earth metals, consisting in first subjecting such ores to the action 
of a proportionnte quantity of a solution of a ferrous salt or a hisul-
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phate of an alkali to eombiiw with the oxi<lcs or carbonates of 
earth metals, aml then treating the ores with nn add m Halt to 
obtain the containe<l metals. 

42108f-Jie/!1'1u11·y 11, Li'IDO. R l'EAIWE. P1·oce8N of 1'.t,/J'llcting sil!!er 
from copper 01·1•s, ma/le,q, and othcl' eopper 1mJduc/,q, 

The procesH of separating silver from ores or 1natteH containing 
llaHe metal1-1, which consists in mixing with the finely pnlverizrnl 
ore m mattes a qnantit,y of sulphate of sodium or potassinm eq1ml 
to 2 pm· cent, then ronHting the mixtnre, anrl finally leaching ont 
by hot water to obtain the sulplrnte of Hilver. 

440148-Novembei· 11, 18fJO. E. l>onN. Prnccs,q of scpnmMny golrl 
aml platinum from other 11wla[,q 'in ,qoli1tiun. 

'!'he process of sepitmting from an acid solution of golcl, plati
num, Cl)IJpe1\ and tin the metallie cLmHtltuents of 11;tid so1nUon, 
which proce~s consists in iirHt 1mbjeeting the entire solution in the 
presence of ether to agitation until the other becomeH yollow, in 
then clecanting the remaining Holution from the yellow l\thor, in 
then subjecting H!ti<l. remaining Holution to agih1tion in t"1rn presern:o 
of essence of lavewler until the eHHentinl oil l>ecomes brown, nncl 
in thon decanting from the brown eHstmtlal oil the remaining Hlllu
tion and m1<1ing thereto annnonitt. 

44;J0111-l>ecem/1er J!, 18!10, (). L. CoI•'l'!N. l'ro1wsH 1~f treati'.n11 ore 
contai11in.r7 le11cl, Hill'a, mul zinc. 
The in·oceHs of treating ore containing lend, Hilver, awl zine to 

remove the zinc preparatory to smolting, conHiHting in Jll'Ht roasting 
the ore, then k>ttching the ore, filtering the lm<'lt 1lnid through 
carbon, then Hnhjoeting the kmeh flnitl Hl1C\~esHively to tlw action of 
metallic load mHl of metallic zinc, aml finally pl'ecipitnting the 
zinc heltl in Holntion in the leadting ilni<l. 

444907-.Taniwr!f f?O, 18fJ1. IY. \YEs·r. i'l'llce.~s qf t1°1!11ti11y zirw or1'R. 

Tho procesH of eliminating zinc from cmnplex ureH, which t'm1-
sists in roasting the ore to fnrm Hnlphnro11H-ad1l gaH ancl oxi<lize 
the zinc, then cooling this gns to a tempornt:nro of 180° F. nr below, 
and passing the samo in gnseonH form in conjunetion with steam 
and without oxidation into sulphuric 11d1l through a prnvionHly 
ronHte<l charge to form soluble sulphite of zine, and then inuno
diately leaching out arnl sepamting tho zinc: snlphito with water at 
a temperature below 180° F. 

4498J4-,111ril 7, 1891. S. IV. CuAnn. Li:vi1>iatiun proc1.'N.~ qf mid 
appm·at1rn fm· the cxli·nr:tirm of goltl or Riloc1" 

The process of restoring tho oxygen in a byposulphite solution 
in the lixiviation process, which consists in passing n current of 
air through the oro pulp while the siti<l solution iH in contact there
with, and a leaching vat, a grating at the top thereof through 
which ore pulp arnl water are int.I'oduce<l to the interior nf the vat, 
and a 8ystem of crossocl separatecl bars within tlte vat; through 
which the ore pulp itml wator paAs, comliiue<l with an en<llesR
npron filter on which the ore pulp and water fall from the said 
crossed liars, a trough henmtth the filter to receive the water, awl 
a lixiviation vat into which the apron tilter discharges the oro pulp. 

471B1G-Jlarch IJ,9, 18fJ~. ,T. LBEIJN. Proces8 of treatiny 1·efractory 
ores. 
The continuous process of treating rofmetory anriferous an<l 

argentiferous ores, which consists in subjecting tho ore to the con
tinuous action of an oxidizing blowpipe flame in direct contact 
with the ore at a moderate heat, intermittently snbjecting the 
heated ore to the action of water, agitating the ore, and then re-

. peating tho operation at a higher heat, and finally subjecting it to 
an oxidizing roast without chills, whereby tho volatile olemenfa:1 
m·e driven off, tho oxidizable elements or compounds are oxidized 
and the precious metals are left froe and in suitable condition fo;. 
amalgamation or chlorination. 

4'781811-Apl'il lil, 18fl2. l'. C. CnoA'tT.. Mctho1l <if producing imital

lic zirn·. 
The 111·nceHs of1 pro1lncing metallic: zinc from its ores, which eon

sistH in separating the zinc Ull<l the e<1unllv volatile and more 
volatile t:nnsHtneuts from tJw less volatile CL;nstituents of the ore 
by the uHe of lw!Lt, arnl a rndncing ngeut,, then volatilizing and oxi
dizing the re1lm:rnl metal, thereby obtaining a condensed oxidized 
fume, snbjt•cting thiH funw to a mrnlerate heat in order to expel its 
soluble constituents more volatile than zine, treating the remaining 
pro1lnct with <lilnte snlphmic add as a solvent, and finally snl>ject
ing the resulting so!ntion to the notion of im electric current to 
precipitnte the zinc. 

4814fJ9-.J1.i111CNt :!8, 18!U. G. ·r. Lmns and CJ. V. l'E'rRAEUS. Proc
es,q <(f treating Nul11hi<lc m·eR of zfrw <md lc<t<l, 

Tho prot:l~ss of rocovering leiicl mu! zinc from sulphureted lead 
mid zinc-len<l nro, whid1 eonHiHtR in roasting the ore, then smelting 
the rottHtP<l rn11sR Hllll exposing the fnmes or volatile mutter pro
clncerl by s1\i1l Htrielting to thu ndinn of the gases which are vola
tilizec l in tho roasting of said ore, together with wate1", and then 
sep11mtfog tlw.zinc Holntiou from tho inRolnllle luml compouncl arnl 
n\eovmin~ the zinc mul leiul. 

.f88il:J4-!Mol!l'r 4, 18.'J:J. •r. 8. HUN'L' arnl .T. DouoLAH. f'>YJl'CR,q of 
.<eparalin11 1:opzw1· fl'oln cnprif crous ni1,/1el 01'1!.1. 

'rho metlrnd of Huparating the ~:opper from a solution containing 
coppm oxi<le anti oxi1ks of iron :uul nickel to pro<lnce niekeliferons 
iron, ll'hich, eon~ist8 in Jiriit ac"1ing conunon salt to the sai1l Holu
tion, then pUHHin~ a :;tremn of HnlphmnnK ttd<l ~llH thrnngh the ~\\ll\ 
HOlntfon, thou preeipitnting tlw Inst tmceH o( Uw copper in the form 
of metallic enppor, a11<l Hnlme11uently cryHtit!lizing ont the nidrnl 
ttn<l iron arnl rntkining nncl Hn1elf;i11g the proclnct tu obtain 11ickel
iforo11H iron. 

488[1'7:!-0clriliel' 4, 18WJ. C. 'Vrrl'rmnMJ>. l'rocrH,1 rif /J·caling mh1:
t111'1!,q conlniniug s1tlphid11,q l(f precio1rn ml'l11/,q <mil copper. 

Tho prnceHS o! trettting a mixtnrn cunhtining Hulphir!cH of the 
predonH metnlH ttrnl of copper, which conHiHts in mixing the Alll
phitks with solution of a Halt of Hilver, whereby a suluhle sitlt nf 
copper iH formctl and sulphide of Hilver iH precipitated, separating 
the solution contniniug the coppor from thu rnsi1lne 1:ontuining the 
precious nwtnls, roaHting thiH rmiiclue to reel nee the precionH metals 
to the nw(;aJlie Htltt,e, trcmtiug the n1dueo1l met1tlH with hot sulphuric 
tteill tu cliHsolve the Hilwr, sepamting the silver Rolntion from the 
resiclm1, aml melting the final reHi<lue, 

4!i006'8-,fonn111·y l'l, 18118. F. l'. Dml'EY. Procesx of treating mi.;:
lit1'CH 1!011.tai11in11 .~!llpltirfaq, 

The iu·ocl\ss nf treating rnixtnros containing Hnlphides of silver 
and copper, "·hieh conHists in he11tfog the snlphi<les with strong 
s\1l1)h\1l'ic 1w.itl to eonve1·t the Rnlp11itlt1H into sn1phates arnl clissolve 
tho snlphnto of silvm", a1lrli11g water, to bring the snlphato of cop1wr 
also into Kolntion, drawing off the res111tm1t solution, precipitating 
the KilYertlwrofrmu h~' metnlli1: copper, aml reeovoritJg the snlphate 
of copper from the remaining solt1tinn. 

4IIM!l:J-Jl111uary l'l, 18.'l.1. A. Fmmcn. Pro1•es,q qf olitaininy yold, 

,qi/ I'll>', mu/, l'llJ!Jlel' from orex. 
In proceSSleH for obtaining gold, Hilver, and eopper from orefl, the 

treatment of the orl'H by pulrnrizing, mixing therewith snmll 
percentltges of: niter cake or bisnlphate of soda and common salt, 
furnacing itt a red heat, aucl then leaching. 

4074'18-Nay 111, 1898. ·w. R. lNnAr,LH and F. WvA'l".l'. i'roce.qs of 
treatiny compll?.v or .1nlphirle ores. 
The process of treating complex sulphide ores, which consists, 

first, in snhjecting the ore to a sulphatizing roasting; Aecond,, 
lixiviating the roasted ore with water and sulphuric acid and re-
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moving the iron therefron1 H necesHary; thinl, precipitating tlrn 
zinc from said Hnlntion in the form of carbonate or carlm1mte and 
hytlroxide hy the use of sndinm carbonate an11 suhBeqnt•ntly con
verting the same into zinc oxide; fourth, evaporating the sodinrn 
imlpha"te obtahrnd from the zinc sulphate solution ttrnl hunting the 
snme with sodium chloride and coal to convert it into sodium 
sulphide; fifth, cmwerting the sodium sulphide intn hh·arhnrnite ol' 
soda by dissolving the same in water and treating the solution 
with carbonic acid gmi; and lastly, converting tlrn bimrbmmtc of 
soda into sodium carbonate hy hcat.ing the sanw to drive off the 
hydl'Ogm1 ancl carbonic aci11 gas. 

509058-Novemlier 2.t, 18U8. E. \VALLJm arnl C. A. HNIFl•'rn. Mi•tlwd 
of concentraUng ore.~. 

The method of concentrating argentiferons lmul carbornito ores, 
which consi8bi in dissol viug ont Jen<l from the ore with the tti<l of 
ncetic acid, reitl or comhinccl, arn1 witter, out of contact with thu 
nil' whernby the lean ancl earhnuk acit1 olimhrnted from Uw om 
are rcmderetl eitpahlti of utilization in tho arts, imd tho tmtliscK1lw11 
siln•r is concentrated in the reRiduc. 

50[1fJ88-Nomw1be1· 28, 18118. I). K. Tu•rrr.g antl C. \Y1\1'1'1mEAl>. 

PmceNR of ll'ealin!J precious metal bem•iny 8li11w,q, 

The process of trc·ating predous metal bmtring Hli1m·H, wltid1 
co111<hitH in subjecting the Hlinws to thl,· netion of dilute ad11~ to 
di~solve the nwt:th; and o:xi1ks soluble thtirein arnl to tho iwtinn of 
a snlntion nf a Aalt of 8ilnir tu remove nwtals mon' L'lec:tro-pnRithu 
t.hnn Rilver tlmt are p1·esent in the metallic Htate. 

50HrJil4-Nouen1/Je1· 28, 18l!.l. D. K. Tu•t•rr.B arnl CJ. Wm•m1m1.n. 
Pruces.~ of•?'('.fi11ing .~lime.~.f1'mn Ilic elcclrolyli<~ 1·r,/inin11 <{f c11111w1'. 

The process nf treating ~litneR from the eledn1lyti1' proeesH 11! 
refining copper, which consist.~ in removing arsc>niP, antimony, 
tellurium, bismuth, aml other impnriti('A !ll'l'H<mt as nxideH J,y 
treating the slim(~s with clilnte ncicl awl lwating thti pmilierl Hlimei; 
with strong hyrhie sulphate. 

5134r10-Jar1.1u11·y 80, 18/14. H. 1T. J•:mrnxH. Prol'l'HB <!f il'ealiug ;:iu1·
lead-wl1>liidc rm~.~. 

The process of tTcating zine-lcatl-sulphide ores carrying gol1l nr 
silver or gokl and sih·er, which saicl 11ro1•ess consist~ in, ilrHt, ilnoly 
cmnminuting the ore; Hecomlly, rousting the snme in an oxiclidng 
titmosphere; thirdly, leaching sueh roaHt0tl ore with water t:ontnin
ing ferrous sulphate; fourthly, leaching Hllch ouce lencheil on" 
with an Rqueous solution of ferrous aml ferric RnlplmteH; ilfthly, 
leaching such twice leached mo with water containing ferrons 
sulphate; nncl sixthly, removing iron from thc1 zhw snlplmto soln
tion ohtainer1 by the :firi>t and imcon<l of thti siiitl leachings by mix
ing smh 'lolutions together nnd heating them. 

5160.trJ:--ltfai'ch fl, 1894. W. R, lNl!ALr,s itnd F. WYA'1•r. '.L?•etitmenl 
of ore.1 of zinc. 

'fhe proeess of trenting oreH of ziue, wbieh eonsiKts, firnt, in imb
jecting the ore to an oxidizing roasting; sec01Hl, lixiviating tl10 
roasted om with wafor awl snlplrnric adcl; third, sepamtiug oue
fourth of the zinc-sulphate solution thereby formerl from the rest 
anrl precipitating the zinc from sairl sepm·ated portion by meanR 
of a sulphide of an alkaline base; fourth, evttpomting the ronmimler 
of the r,ine-sulpb1tte solution t.n 1fryncHs arnl mixing the precipi
tated sulphide therewith; allll lnstly, hettting the mixture in a 
snitablti furnace whereby Hulplrnrous anhydriclo gas is Pvolved. 

6l88i!O-A111'il .'?4, 189.f. L. Kr.ilz. Pr1we.1s '!f 1'.rtmeU11[! zi11c /1'0111 

Ol'C.9. 

The proceHH nf troating r.itw oreH, w hiL:h eunsiHtH, firHt, in the 
preparation of n conce11trate1l snlnt.ion of sulplrnrons add; second, 
in leaching the ores or fnrnaco pro1luctH with this solution to form 
a concentrntecl zinc sulphito >inlntion frl'B from snlpltateH; nm! 
third, scatteriug thi~ Hnlutiou by steam to dispel tho snlphm·ous 
ncid and precipitate the zine sulphite. 

5274?'.1-0ctolia m, 18114. P. AuGALL. C!funide mul chlorination 
Jll'OCCB.~.for ll'eaNn11 gold 01' .;ilr!'I' /iNil'ill[f Ul'C.~. 

In the process of preparing goltl aml silver hearing ores for the 
extraction of the precious rnetals, tlw improYement c1mKisting in 
w1p1m1t.ing the slime from the gnmnlatt-rl oru, prevm1ti11g the form
ing of aei1l in the slime by mixing lime therewith, and then form
ing the mixtnre into lnmps for lmming. 

1)41.974-.Tune 18, 18fJfi. K R MumrscJI. l'i•o1·1wH 1{/ ,•.1·/racliug gold 
and Nilver j?'om l/iefr 01·eN. 

Tho procesB of extraetin!-\ gold and silver from oxidnterl or roastml 
ores, which consists in mixing tho gronrnl nreH with H0<1inm hy-
1lmto, mixed with a corresponding qnantity uf cnlcimn hy1lrnte, 
then subjecting the mixtnre to tho iwtion of ehlorine, whereby the 
ores are acted npon by ehlomteH, and hyd rod1lorite8 form Pd "in 
shltn JHtHcemli," nnd then leaching the lye with n L:om•1mtrated 
sodinm-chlori!lll Holntion, tlw deteriomtion of whkh is p1·pyei1tecl 
by the mlclition nf the calcium hydratti tn tho Rmlinm hplmh!. 

541447-.!1011: 18, 18f!:i. H. F. IYNITN nwl .A. CoAN. Pi·oce8,q q( 1·e-
dw:i1111 z iuc Nlinu•.q, 

The procesH of trentiug zinc sliuwR <'<mtl1iuing the prtwinnH metals, 
which L'DllHiRb; in iirnt tre11tiug t:lw fl!tlno 1dtlt 1lilule snlplrnri1: ndd 
.for tho Plll'lHlse nf rnmoving mdallie· zinc, wnHhiug th11 rm;i(l\m to 
ronH>YO the Rolnl>lo ~nHH arnl tlw remaining 1\ei11, nntl boiling tlrn 
rnHirlno thnH fnrmrnl with cmw1mtrate11 Hnl11hnri1~ 1whl to <liHHoh·o 
tho t')'lllli!lo of r.ine ancl thu other ~altR tlwrL•of whit-It am inHolnlilo 
in the clilnto ni:irl. 

:i,follifiD-.T1<He 21), 18!1:i. .T. .T. Cnoo1rn. l'roce.<N <d mur U]i)lll1'1Ci!18 

fol' e:i:ti•w:liny Ni/I!(:/' f1•u111 ii.; 01'1'.<, 

Tlrn proeesH of oxtractiug Hil n•r frnm itH nl'eH, whkh cnnsiHts in 
roai;ting tlw nrl'H with chloricll' nf r>rnlimu, ll'l'llting tlw rmisterl 
ll'l!l>'A with a hot 1tqneo11H Holntfon <"mttduiug <!ltlorklo of sotlinm, 
nitrate of eopper, ancl snlplmrk aci1l, arnl l'l'L'O\'l\ring tho 1-1ilwr from 
the solution. 

li444lJ:l-AU{J11RI l.11 .18/l;'i, ff. 1fo1rn·1·;H. 1'l'Ol'IWR 1!f' 11ii/izit1.{/ 'll'l!.'f1' /ye. 
Thu 1n·ocess of treating ziiwiforullH or en priiernuH lyes rel'nlting 

frnm the lixiviation of chlorintth'd mnRtctl ores, whfrh POnHiHlH in 
chemiC'tclly extracting the nwhtlH in tho lye, cxcupt the ziIH', re
moving tllll HO!linm chloritle l>y t~o1u•1;11trntinn ul tlw lye, extract
ing the ~ine m1tl (•.hlorine from the rt•mttiniuµ; lyL1 l'leetrolytieally, 
anrl effecting tho ehemimtl extrnctinu in Htwh num1wr that tho :lhml 
lye will l'nnsist efisontially of a Holntiun of mldum ellloritfo. 

r;44a1;J-A111/ll8t 1:1, 18Hfi. A. C1wHKLtff. 1'1·uccsn of inmwfad111'in!} 
zinc. 

The process for tho manufaeturo of zine oxi<le, which eonsiHhl in 
. ad!Ung sulphuric acid to the metallic urcs 01· compounds, heating 
the mixture and eonverting the lend prl•rnnt to an insolnhlo salt, 
and depositing any silver or gold preHtml, then diluting with wat<>r 
antl converting the other mehllH present to sulnhl(\ HaltH, Jiltering 
off the clear liquor, then treating the dear nci1l liqnor Hltrn·ed off 
with an alknlino sulphitle, precipitating the copper llH copper snl· 
phide, then illtering tho liquor from the precipitntP, trentin!-( with 
an Rllmli until mmtrn.l, pnsHing chlorine into it until ull 11urng1meHe 
nrnl iron present form nmnganic iuH 1 fe1:rie nxi1his, whkh are t.h rown 
down l1y a slight excoss of alkali, a<l<ling an exeesi; of nlknli to I iring 
tho zine oxide intn Hnlution, antl then predpitatiug tho zinc oxi<le, 
and filtering off the liquor tllerdrom. 

6.f/1787-0ctolwr 8, 18ilii. C. V. P1''l'llAJm.,, ilfcthod 1f 1:.dl'<tdht{f .:irw 
from comple;i: Oi''"" 
'rhe method of so1mrnting zinc from complex nros where it is 

found HH a Anlphato or sulphite, which eonsists in ernshing the ore, 
roasting it, dissolving out the soluble ziuc saltR in wah•1·, 1tthling a 
solution of sulphuric aci1l to <listiol n1 nnt nny zilw oxilll!, intrmluc· 
ing livo steam to the mixtme of ore ancl solvenbi to tlwronghly mix 
a1Hl heat them, separating the solution of sulplmfo of zinc from t.110 
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insoluble rarts of the ore, arlrllng chlori<le of calcium to the solu
tion to convel't the zinc into a chloride, separating the solution of 
zinc chloride from the prel'ipitaterl. ealcinm sulphate ancl Jinnlly 
nrlding quicklime tn the solution of zinc chloride to precipitnfo the 
zinc as zinc oxide. 

56ll6.'JO-March 1'1, 18tl!i, U, 0. PgAncg. Prot!l'NN C(f e:1'/mcti1111 {11>1<1 
from .wlution.q, 

The proccsH of recovering goltl and platinum metals from aqneons 
1:ml11tions ol theHt~ metals, which r·onsists in pasHing R!ti<1 Aolntions 
through it mass ol vegetable carbon luwing nssociaterl with iL snl
Illmto nf iron, oxalic acid, nnd tartaric ntdtl. 

5r;9a14-,lft.t11 ,r,, 18.%', G. A. Sc1moTim. R1:traction '!f zireoi01rn 
rnl'ia[,q, 

'rhe pmceHH of extracting precious metals, pmticnlarly sil \'Cr, 
front ores aucl metallurgical prmlncts, whic~h consiHts in leaching 
the crnshed and chloridized ore with a conccntratcc1 Rolntion of 
brine to which has boen at1r1ed a small per cent ( mw-half to 4 pm· 
cent npproximafoly) of n soluble snit c>f coppC'r. 

501644-.Tmw ::, 18[1!!. lT. I'. DmrnY. 1'1'oc1WN <!f trc11li1111 ,,n/phideN. 
The prnce~s o[ trmtting mixtnres eonhtining Hnlphit1m1 of Hilvm· 

and copper, which consiRts in heating the mixtnrc with Rtrong sul
phuric acid, nclcling water, atlcling more mixecl snlphidcH, supitrat
ing the solution of Htllphate of coppPl' from the l'l'Hi<lne containing 
tho sulphide of silver, and hpating the snlphicle nl Hilyer with strong 
sulphuric: acid to convert it intn snlplrntn. 

601571-.Tww ti, 18/J(i, F. P. DmrnY. .l'ro1°1%< '!f' /J·1·utin11 )lli.rtw·1"' 
conlHining sulplti<fos. 
Thu p1·ocesH of trenting mixtnrt~H t~onbtining HUlphitfoH of Hil vur 

nrnl <'Opper, which eonHiHts in ht>at:ing them to a tm11pumt11rn at 
which the snlphnr iH oxidizetl, in an exl'CHH of Hnlphurie adcl Hnfll
cient to t!Ol1Yert the snlphicles of silver aJHl copper into snlpbufos, 
fllHl lnfog the sulphate of Hilrnr into solution ontHicle nf the muHH 
of maturhtl trt•atet!, tlwroby md1lizing tlw Hnlphm, c•cmyerting the 
snlphit1os into snlplmteR, awl hringing the RnlphatCJ of Hilwr int:n 
solnt.ion in the acid outside of the mass of nuttmfal tWtl'cl upon. 

671.'/IW-Novemlier 17, 18[){!. B. HUNT. l'ror~.qH 1if 1·1;fi11fog aolcl n11tl 
silvc;• bullion. 
The process of refining lmlliou slimes by Jirst roasting the Hlilll!iH 

to <lecorn11ose all cyanogen eomponnclH arnl earhmuwenus !llattnrA 
an<l then treating the romitecl s1imes with nitric ach1. 

68ll1iW-Jidy 18, 18.91. H. B1rnwmi. 1'1·01•e,q,q qf tr1?11/.i1111 zini: ,quf-
phide ores. 

In 11 process of treating zinciferons Rlllplmt.e lyeH resulting from 
the lixiviation of chlorinated roaster! zinc: Hnlphick oreH, nclcling 
sodimn chloricle to snch lye to sntnration nr in excess, and crys
tal1izing out the resulting sn<linm sulphate ( Clltmher ~ttlt) by Telriµ;
emtion ns a l1y-prodnct. 

587128-.Tuly 27, 18.97. K F. TunNim. 1'rar1',qR rd t1·11ati11!f m·gmtU~ 
amrn sulphide m•e,q, 
In a process for the extraction of the metnl of componnd Hnlphidt! 

ores, disintegrating and decomposing the latter l>y tho combiner] 
action of aqueous nnd gaseous hydrochloric aeicl, neutralizing Uw 
acid gaRcs evolveLl whereby sulphnrete<l hydrogen is ohtahw<l, 
heating the disintegrntet1 ore by meimH of such sulphureted hydro
gen, collecting the sulphur dioxide resulting from the rnnnhusticm, 
bringing this gas into contact; with sorlimn d1loride in presence of 
heat, whereby hydrochlorie acid gaH and ~odinm snlplrnl:e are 
obtained, and utilizing the former in the procrlRH of disintegration. 

588478-Augu.~t 11, 189(. II. A. R1rnrms. Proces8 <(f s1•pm·ntin!] 
gold alid silver 01· other precimrn rneta{,q from !heh' oi·e,q, 
In chemical processes for the separation of golcl or other precious 

metals from their ores, slimeH, or compomulH, the method of pre
paring the @res Ly adding thereto a Helf hardening, hinlling nrntc-
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rial uml forming a porous anc1 rigic1 mass of the compound whereby 
the ]lreeions metals contained therein are freely acted upon by the 
sulvent. 

.'i8.'J!i6[1-819Jtmn/1ei· 14, 18fli'. .T. ,J. CnoOJrn. Ptol'es11 o.f /reati1111 
l'OJIJ!l'i' mllphideR. 

'l'ho J>l'Ocess of recovering Hil ver or golcl. und extracting copper in 
lt metl\lliL\ 1·.ondithm from copptw snlphirles associate<l with iron 
Rn! phi des, which consists in rousting tho pul vurized snl phi des with 
Hoclinn1 d1loritle at a In\\' heat, lmching the roasted niass with a 
Kolution whereby the iron sulphides are largely converted into 
nxide8 and the Rilnw nnrl gold nre diHsoh'ed hy and removed with 
the Holntion, recovering the sil\'er nncl gold from the solution, 
roasting the rt!RiLlnnm or tailings, fluxing the roasted tailings with 
Hilkt\ am\ imlveri.zer\ mtrl1011, grar\nnlly melting the roasted am1 
ilnxecl <'harge to ennyert the oxide of iron into metallic iron and 
1 lllHnlplmrize the copper sulphides to liberate metallic copper nml 
fur111 tin iron Kilicnte slag, removing the HlHg from the melter! 
topper, adding n Hmall per centum of Hilica to convert nny remain
ing irnn oxide or metnllie iron into im iron silicate slag, nnt! remov
ing thiH Klag frorn the l'Oppur. 

li0;2;Jf16-.-11iril J:J, 18[18. KA. AsrrcltDI"l'. Treating Rnllttions 01' ores 
r·m1t11ini11(1 ziw: ,lln· r1~coveri11r1 ziiw 1rn 11.1~ideN. 
'l'hl• pi·oeeHH of treating ncntml zinc solutions for the production 

nl zinc oxi<lt', which (:rmsists in Jlrtlt convm·ting the neutral zinc 
sftlt into l>ttHi<- zinc ~alt hr tho ncl<lition of zinc oxido imd then inti-
111atul)' mixing with ~aid l>aHic ziut' :-;nlt, cnrhnn in approximately 
the l'rnpmtion nl u1w-t1v<mtidh of the. wdght 11[ the. zhw. to \1e 
rPc111·urerl, ancl heating the mixture to a tempPrntmo approximat
ing tlw !llelting l'oint of alnmin11111. 

/,';JSJ.54-AJ>l'il 18, 18fl.'I. n. HoWAJUJ. B:rt1·11diun qt' ziiw anrl cap

Jil!i' .f1'1J111 {))'(:8. 

'l'lw prrn·e~H ol extrneti.ng zinc nrnl copper from oro or residue, 
whir'11 c011siHIH in treating tho ~mne with aq\m mumonia and am· 
111011iulll snlplrnto; Hepamting the copper from the rconlting ::mln
tion; a<lcling snflil'iont s01la to combine with all of the sulphuric 
oxi11o pre~m1t arnl for!ll sulphate of RtHla, unr1 eyapomting the solu
tion to cl rive off au1mcmin, the latter l>eing collected in water; and 
tt'oating tho 1·esidne with irater to diHsolvH out the sulphate of soda, 
tho zinc oxiclo remaining. 

t/3.f000-1'fny ~. 180n. J. nunrn. ,,fetJw1L qf ulliwing illi'tallin .ml· 
ph ide.~. 
In the process of causing the solntion of metlillic sulphides eon

tnining h~t\!1, HUbjeeting tho Hnlphicle ore to !t solution of sulphuric 
twic 1 nnc 1 a nit;rnte of au nllrnli metal at n tem pemtme of about 212° 
Fnhrtniheit, waHhing nrnl filtering tho !earl sulphate obtained 
tlwrc~from, dissolving Urn snicl sulphate, precipitating hy carbon 
1lioxic1o, Wl\Rhing tmcl drying the prceipitnted hytlmted carbonate 
of leacl, nnrl recovering the sul1>lmr. 

11:?[!4.1!1-Jlfay 28, 18.90. lVL IfonY. Pi·ocess of {;·eating snlphm·eted 
o;•es. 
In the process of treating snlphureted ores of n cmnplex nature, 

comminnting and melting the ore in presence of au alkaline salt 
a.ml mwhmi, whereby a.llmlinD imlysnl})hicles soluble i.n wa.tel' are 
formrnl, plnnging the melted mass into water, wherehy a magnetic 
prcl'ipitato iH fnrmecl anrl the polysnlphides dissolved in the water, 
Heparating tho solution from the precipitate, snbjecting the snme to 
the action of nir nml snlphnrcrns-acid gas forced tlrnreinto, whereby 
monnHnlphides of iron, together with tho precious metah1, are pre
cipitated, maiutRining the alkalinity of the solution during the 
operation of precipitation by atl11ition oi an alkaline substance, as 
lime, Heparnting the solution from the rnono~ulphide-of-iron pre· 
cipitate, extracting from the latter the copper and then the preci?ns 
metal, nrnl sepnrnting the arsenic and antimony from the solution 
by precipitation. ' 
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627024-Jwie 18, 1899. R. TnRELFAJ,r,. Jlfrtlwd of t1·eati11yjht!} d1rnt 
and fume obtained from sulphide orc.q. 

In the treatment of flue dust and fume from sulphic.le ores, the 
separation of the zinc from the lead constitncnts l>y leaching ont 
the former by means of 11 solution of nllmli metal hydrogen sulphate. 

£180951-.Auyust 15, 1899. L. VA.NINO. Wet Ji1·oce.<.q c(f e.i:trw:ting sil-
iv:r from its lrnloid .~qlls. 

The wet process of extracting silver from its insoluble lmloid salts, 
which consists in mixing said lrnloid salts with a wateringsolntiou 
of alkaline agents, an<l adding formic aldehyde in tho cold. 

035050-0cto/Jer 17, 18V9. D. O'Km~toIC. l'l'<U'l!,q,q qf ltl'llliny 111·1'. 

The process of treating ore, eonsisting of roasting the same while 
being agitated, for the purpose of mechanical disintegration, sn h
jecting the ore to hydrogen gas under pro~snre, ufterwardi; to 
chlorine gas, and then leaching the smno with hot salt Witter. 

6S5695-0ctob1w 24, 18,99. C. lVIAll'l'IN. l'roce.qs <d clwmfottlly 1n·1.11111·-
ing and ti-eating 1•ebellious or·es. 

The process of effecting the Hepnration of gold, ~ilver, tin, lead, 
and platinum, in pnlverize<l rnl>el!ious ore t:ontaining arstjllie aml 
antiniony, which consist.i in effeeting sulphurization and clisintegrn
tion of the said ore, producing 11 snlphide solnt.ion of the mct!tls in 
said ore, and thereupon procipitating the tlissnlved mehtllie com
pournls other than arsenic and antimony by mingling the Hmne 
with un oxide of an nllrnli earth metal. 

6.'15708-0ctolirl' .'11, 18119. Ji'. ,V, l\Lunrno awl F. S'l'lnrnH. Ptoc1'~s 

o.f treating m·es r:011taini11.g 1n•1!ci0Hs 111etal.1. 

The treatment of oreR or tailings containing the precinnH 11wtiils 
l>y finely dividing the ore, mixing it with ealcium carhi<lu, and 
moistening the mixture with water. 

644770-.:.lfarr:h IJ, 1[100. R W. KENNEllY. Solvent.for /l'ltc/ii11g ores. 

A solvent for leaching ores, cornpriHing sodium thiosulplrnJe, 
ammonium carbonate, copper snlplmte, !llld pofasHium cyanide in 
water. 

647989-.April !24, 1900. T. RYAN, .Tr., and N. HummK. P1·11c1•ss q( 
e:rlmctiny zinc from milmtnnces cunlafohty .mmc. 

The process of extmcting zillc from snbstmwes containing the 
same, consisting in subjecting the rnw material to the action of a 
solution of ft caustic alkali, precipitating nny lead present by galvanic 
action, securing the removal of organic matters and iron, man
ganese, and silicon by the addition of e:~nstic lime and bleaching 
powder, and finally precipitating the dissolved zinc in the form of 
zinc oxide or zinc hydroxide by decaustifying the solution by the 
addition of an add. 

648854--A pril 24, 1 !JOO. C. G. Cor,LINS. ProceB.~ of e;vtmcting mrlctlR 
from their oi•es. 

The process of extracting metals from their ores; consisting in 
dissolving out or extracting the metal from the powdered ore liy 
means of a solution of ammonium salt in the in·esence of an alkali 
bnse capable of decomposing the ammonium salt, aml then precipi
tating the metal by the addition of a solution of an alkali metal. 

652072,.-June 19, 1900. G. im BEcnr. :Z'reatment of ore. 
The method of treating complex ores, consisting in subjecting 

the ore to a chlorhlizing roasting, condensing the vapors and gases 
evolvell, treating the roasted ore ancl the acidnlatecl water contain
ing tho condensed vapors and gases with calcium chloride to pre
cipitate soluble sulphates and sulphuric acid as insoluble calcium 
sulphate, then lixiviating the ore with the acidnlated water to 
obtain a solution of zinc and copper salts and fractionally precipi
tating zinc and copper from the said solution as hydrated oxides 
by successive additions of lime. 

652849-J1ily 8, 1900. S. H. JOHNSON and II. L. BULMAN. Process 
of e.rti·acting metals from ores 01· Blimes. 

The method of treating pressed slime cakes containing resiclnnl 
water, which consists in displacing the residmtl water with an 

equnl volume of n solvent solntiou, mixing the ralrns with a fur
tlrnr quantity of 1.;olvent solntion, removing tlrn metal hearing sol
vent solution l1y pressure, displacing the remaining r1ortion of such 
metal hearing Rolutinn with water and extracting the metal from 
said metal ]waring solution, whereliy all the opemtions nmr ho 
performed with an approximately cm1~t.ant volume nf t11e ~olvent 
solntion. 

1/58414-.h<ly 10, WOO. E. FINK. l'l'o/'e,qs t(f e:rt-rm:tin17 t'OJ1].JCI" or 
other metals from t1dlinys 01· 01'es t(f s1wh metals. 

'.!'ho process of extracting copper and other metals from foilini,,rs 
or oreH of such metnls, which consiHts in suhjoding the tailings or 
ore to Lhti netion of a solution eontaining 1ml]1hnrit~. nci<1 :nHI to tho 
nction of :m oxide or oxides of nitrogen in the Jll'l!Hmwo of air or 
oxygen under pressure, whereby tlw rnotnl is oxi11ized n11<l 1liH

solvod and the oxide or oxides of nitrogen nre eonyertetl nltematPly 
into n lower nnd n higher oxi1\e or oxi1le:", and finally f'eparating 
the solution from the earthy matter of the tailingH m· ore and Hep
arating tho metal from the Holntion. 

f!.14804-.Tuly 81; 11100. G. Rwo. P.roc1:Ns <!( 11bt11inill!I ox·idc w1d 
CIL)•/ionatc of zi11c .from 11u<tc1•ia/,q c011l!ti11tuu zi11t'. 

'.L'he prnCeRS Of prrn\ndnp; OXi<\e of zinc and C!tl'\lOJlltte of zim: 
from zinciforonH material, \\'hi ch t•nnHistK in ]('m:hing the zincifor
ons n111terial with a snlntion of Hllllltimin mHl mrl>on 11inxiilt> 
wlwrein the t'arhun <lio::dllo ii; in :-meh proportion to the anmwnia 
aH to impart to tlw lttttcr an approxinmtdy mnximum idnt~ r1issol dng 
ettpacity. 

llMJ4.'i/-A1l[fU.~t !21, 11100. G. Ill" HEt'HI. J>rorens <if ll'catiH!I zi111· 
1ruri11r1 comp/1~.1: 01·1.,~for 1'<'CIJl!t'l'l/ 1Jj zinc or other mf'l11lH i/11m:from. 
The method of tn!ating complex zinc oreR for the rccovm·~· there

from of t•np1wr, zine, mul lmul, c:m1HiHtiug in sepamtdy roasting 
tho ore 11rnl IHI alkali chlori1lo iu tlw pn!Rl'nt:c nf ail' and sf'<.•11111, 
convoying the Hnlphnrons mHl snlplrnric var1orR thus <leriw<l from 
the ore over and in l!011tad with the l'llid chlnl'itlo during tlw 
rnaRting to obtain hy<lmchlorie nci<l fnmeK, t'.OJHlomiug tlw add 
fnuws, lixiviating tho rnaRte<l nrti with the ad<l liriunrthnH obtahw1l 
to prodnco n solution of metallic d1lori<leH, untl mu·<·e~sivPly 
precipitating the rnehils of the nrntnllie chloriclrn; as hy1lrntes hy 
sncl'essive atl<litionH of alkali. 

6'5li'544-A11111rnl fJl, JfJOO. H. HmKcmNo, l'roee.~.~ <!f fr1•11/h1tf yold 
and .~ilver m·es. 

The proceHH of treating eopper nros, which conHiHtK in n1l11inµ; tlw 
comminnted ore gradually under agitation to an mnmoniated i;oln
tion, and thon adding a <liluting liquid to the mixtnrt~ to ul 1tnin ti 
highly coneentrntt1d copper solution. 

05/!Jfi5-Scpt1'mlu:1· 18, 1900. II. l'm·imHBN, l'l'1wr.•N rif l'l/)'fohiuy 
u11!l11llin aulpldrle.•. 

'rhe process of enriching metallie sulphides, which are mixl'cl 
with carbonntes of tho alkali-earth metalH, eonHistiug in dissoh'ing 
ont the carbonates with an nqneous solution of sulplrnrous 1wid. 

a.~9888-0ctobcr 9, 1900. C. G. Cnr.r.rni;. I'roce.q.1 of e.1:l-/'acli11g .::i1w 
and eopper .(mm their ores. 
The process of treating oreA of copper ancl zinc, which consiHtti in 

immersing the comminutecl ore in a solution eontaining sn!linm 
snlplrnte and )Jisnlphnte (niter cake), removing the depleted om 
and extracting the metal therefrom by electrolytic ac.tion, adding 
more comminutcd ore to the remaining solution, and repenting tlrn 
operation. 

(15£1389-0ctobet 9, 1.900. C. G. Cor,r,rns. J>roc1?~N of 1•:r:lmdi11r1 CllJl
per and zinc from their Ol'eH. 

'l'he process of treating ores of copper and zinc uontaining: othe1· 
metals soluble in any excess of solution >Vhich may he employl!d 
above that required to diHsolve the copper and zinc contaim'<l 
therein, which eonsists in introducing the comminuted. ore into 11 

solution of sodium sulphate containing hydrochloric arnl sulphuric 
acid (salt-cake solution) not exceeding 5° Baum6, and subsequently 
re1!n\•e1·ing theRe metals from the solntion. 
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65!Jil70-0ctolic1· lli, 1900. C . • 1. HEAD awl R C. W11,n. JI1'fhod 
1{! treat"ing ielluriile m·1·s . 

.A procPSH for tho extrnctio11 .,f tdlurim11 frm11 tellnride aurifer
ous ores uud tlw preparntion thereby nf Hnitl ores fur the better 
extraction of the precious metal tlwrt>frmu, t'onsiHt.ing of a lixil·in
tion arnl <1igestion of the said ureH in a solution containing aliunt 5 
per c~ent of caustic potash m· Hmla fur a lengt.henc<l peri()(l of two tu 
Hix houri<, the wit!Hlrawal of the eolution aftt•r Rtwh. 1ligeHtiou from 
the sai<l ores, and the recovery of the follur.ium from the Holution, 

6<l001.'l-0ctober JO, J.'JOO. C .. J. HI~AI> nrnl R C. WILll. 1lfdhod 
(!f treating tclh1ri1le ores. 

A 1irocess for the extrnction nf tellurium from tt>llnrhle aurif Pr
ous ores and the prqmration tlwrnl.>y of Hahl orPH for tlw hdh•r 
extraction of the precious metal tlwrefrom, con~iHting o[ a lixivia
tion alHl digestion of the Haid oreH in a 8nlntirm l~ontaining ulan1t Ii 
per cent of cnrbmmte of so1linm or putnHHimn for a !t'ngtlll'1H'<l 
period of two to Hix hom·s, the with<lrnwal of the !iltmte, arnl the 
recovery of tho tllllnrium from the solution. 

G<l87fi!l-Decnnba 11, 1.<JOO. C. Hmw1°'NEU. l'1•twes.~ <!f J!l'llrl1wi1111 
80l11tio1rn 1if zinc t:/iloriilc. 

The pror•eHs, which consiHts in reacting upon nn oxi<lr\ or insnl
nblP Ealt of zinc in prescneu of wat<\l' with snlphnronH :will to 
form i,;olu\ilo zinc liisnlphitP, eollY!'rting the hiHnlpliite into n 
monosnlphito by Hnitable n•agontH, mixing therewith ihi t•r1niY1t
lent of so<linm or potnsHium dilnri1lu n111l expo~ing tho mixtm1• to 
heat arnl air in the prl'snut•n of n euutnd Hnl1Hhuu·o, snch l\H oxido 
of iron, in ol'<ler tu eonvert tho 1110nnHulphitt• into a snlphntL•, HPp
arnting tho zinc chloride from tlw :-mlution nrnl 1uixing therl•with 
a snffidcn t tjtullltity of an 1u1tw1mH Rolntion nf sodium ehlnride to 
cliHsoh·e the idnc chlorhle arnl le1t1'r\ the alknli-metnl Hlliplrntu 
practically nndiHsolyerL 

1178!!10-,foly 9, 11J01. ,J, \\'. \VoHHt•:Y. l'l'rweRR <!/' l/'('l(lill!J l.'IJl!lpfr.1• 

01·es. 

l'roce?H for the trrnitnwnt of l'nrnplex Hlllphicle Ol'l'H, em11priHing, 
first., Urn ru1lnction of tho cumhine1l Hnlphnr l1el11w 15 por 1·1mt l1y 
C'akiJrntion; Hecon<lly, finely pow1leri11g the <·nkiiw<l oru; thirlll~·, 
adding sodinm nitrate; fourthly, boiling tlw mixe><l ore nrnl nitmle 
in <lilute sulphuric nci1l; fifthly, runHting tho stn11iH11li<l umHH in a 
doHl~cl furnace; sixthly, 1li8Hu]yi11g out zine cnppur nn<l ot,lwr Hnl
ublo HaltH from tho Hai<! mnHs by weuk Ro<linm-snlphate Holnti1111; 
Heventhly, removing nuy eopper Irum tlw Hnlution; eighthly, prt'
c·ipitittiug the zinc aml otlwr 111el!ilH from the Holntion; and, ninthly, 
Repnrnting tlw zinc. · 

6'79!J15-.J11ly2S, lfl0.1. H. C. Huu,. Jfetlwrl '!f 1•,1·//'l/~ltuy !!Oldf1·om 
sea i11rtl1•1·. 

. The metho1l of extracting gold frorn Hea water, which consiHtH in 
mixing with n qnnutity of Sl'a water a proportion of milk of lime 
to react upol1 the iodide of gold contained in tlrn sea w!Ltl'r to fornt 
iodide of calcinm and to libt~rate the golcl, then allowing tlw slndgt• 
formed l.Jy the reaction to set.tin, thou <lrawing off the water nml 
then collecting the sludgo ancl tronting it to extrnet tho nwtnllic 
gold therefrom. 

UBS.~25-Septemba ;14, .1.901. H . • T. PmLUPl:l. E:t'lradion rif z1redmrn 
metals from i/wfr ures. 

The method of extracting precious metals from refractory sul
phide or telluride ores without roasting, which c011Hists in subject
ing the ore without i·oasting and in the form of a pow<ler, nrnler 
heat iind pressure, to the action of allrnline polysulphicles in solu
tion of such weakness that samo will luwe n selectiYe action, 
namely, will diHsolve the elements which are comllin<•ll with the 
gold, and for which the polysulphidcs Juwn a greater affinity than 
for gold, without dissolving the gold itself, which latter is thnH diH
sociated and can then l.Je recovered !Jy any known suitable procPHH 
for recovering free gold. 

li8451'8-!h·tolll'I' lfi, 1901. O. W. l\:lmmrr.1,, l'rl'cipitantfoi' remvering 
ml'lrrl.< ,from Nolutinns. 

Thu l'<Hnliination with n metal (•apable of precipitati'ng other 
metals from <~ynni1le solutions, if a gritty, inert, nurunetallic nmte
rinl, tu inurPaHO tlw smface exposed per nuit of weight of the 
111·ecipHating metals. 

li898;ifi-Deeemln'r 24, ltJOJ, G. H. WNnmntmY, Pmcess o.f e:vtmct
iny cupp1·1· from ores. 

'.l'he prucess of in·et•ipitatiug copper in solution, consisting in 
placing the solution in a tauk or rcweptade wmtaining piel'es uf 
iron ~wall L•nough tn allow the solution to pass rea1lily there
throngh, and introducing hot 1tir uncler prPssure into the solution. 

li!i201!8-.Tan1t111'/f :NI, 190;]. 0. FniiJ,JCII, .i\L HUTH, nnd A. Emcr.-
)!ANN. 8ep11mti11y j11'0C1!8.< .fm· 01'1'8. 

In the art of separnting mctuls from orcH containing iron among 
a plurality of mehtlH t'xisting therPin in a combined form, the 
procP~s, which consists in heating the ore 1 n a temperature below 
tho 1le1~omposition temperature of the sulphate of the metal to be 
Hnlphntetl, hut above the decomposing temperature of the sulphate 
of any other ml'tal existing in the ore, and then passing over it a 
gaH mixture containing sulphur dloxicle arnl oxygen, 

l!Ulil.18-Pel11·11111·y 11, J!IOJ. E. B. J>ARNBJ,J., l'rrn'l'.18 of trc11tinu m·1'H, 

In tho trl~atment of refractory oreH, the process, which wmsists 
in snbjeL~ting them to the action of chromic acid nnd then ronRting 
tlwm. · 

1/fJ,r,,11111-Jforch 11, 100;?. l\'L l\L HAFF. Seprmlliun 4 iltc c11ri.~titn
cnts <!( 1'111ilplf.1~ milphillc ores. 

'l'lt<• proceHR, which consists in hcmtiug mixe<l sulphides nf zinc 
arnl l<'acl with snlphnte of an allrnli metal, trentiug the rr:sultant; 
mitHH with a rliHHolving agent to dissolve tho zinc snlplrnte and 
nllrnli-motal Hnlphate, ,;,liile lenving the !earl sulphate nrnlissnlve(l, 
m11l n1l<ling liarinrn hy1lmte to the mixerl Holution of zinc snlplmte 
nnrl allrnli-motnl Hnlplmte to preeipifato zinu hy<lmte and bminm 
Hnlplmte. 
!i!l.'l:J;!li-.lla!f 11, 11102. 'r. A. Invrnrc, Extraction qt' coppei· by tlw wet 

m1!tlwd. 
A proueH~ for [",ho extraction of copper, consisting in the treatment 

of tho ol'l\ within a 111ixorl solution of chlorirle of sodium and sul
phnri<~ 1t<"i1l, in whic!h solution there is an excess liy weight of the 
chlori<lt• oi H<.Hliu111 in respect to the snlphmic acid. 

'llili.'JJJ-,lfoy :!O, J.90;!. F. Er,wrmAUSEN. '.frmtnwnt rd complex mul 

1·r:f1·11ctr11•y 01'1'.q, 

Tlw pro1·e~H of t:reiiting <!omplex arul refractory orPS containing 
lead, Hilver, 1t!l(l zinc, which !!Onsists in smelting tho raw oreR, 
chnming tho fumes !\IHI gnses with water to cornlense and· mix 
tlll'lll with 1rnter, settling out the !mu!, Hilver, and part of the zinc 
cmnpnumls from the reHnHing liquor, as a sludge, sepnmting and 
<l1•ying thn slnclge ltrnl fusing the Hlrnlge with caustic alkali, thereby 
]ll'(•oipitating the lPa<l in metallic form. 

','O;JO./i"-,Tw1c 10, JrlOJ. CJ. Cr. Oor,LINS. l'r•11r1Js.~ qf 1·endering metallic 
Nlllph idi:N Nolulilr. 

The proce~s of rendering metallic sulphides soluble, consisting 
in drenching the cruslrnd sulphide ore with aqueous ammonia, 
llmiuing off the t1xcess of. aqueous mrnnonia, t1·eating the ore thus 
moistene<l to nn excess of oxygen, lenching the ore, and repeating 
the opm·ation until the metal is nil extraetecl from the pnlp. 

;vo21.~s-J1me 10, 1902. .T. P. VAN rnm Pwm;, 1.'reatmmt u.f 11re.1 
11nrl 111aie1·ia/.< l'<mWinlng cwtimony. 

The method of extracting antimony from ores, material~, or resi
dues contaiiling it, consisting in finely pulYerizing the material, 
mixing it with it Hnitable quantity of powdere<l quicklime, and 
then mixing with it an adequate quantity of sulphide of an alkali
eiirth metal anll water, so as to form a solution of the lower and 
most soluble double sulphides ns being the best electrolytes, with
out the n~e of artificial heat or applieatinn of pressure. 
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702244-June 10, 1902. A .• T. 1'01,nummn. P1•tr•ipltmitfor trer1lmeut 
uf coppe1· 11·rrtn. 

The precipitant for copper water, t·untaining in Holntiun a sul
phide iind an excess of alkali. 

7021i82-June 17, 1902. .T. IV. NFJ1L1. a1Hl .l. H. B111\l'mNn. Proee.~N 

of recovering metaf,q .from ore8. 

The improvement in treating cop1ior or other ores, conHisting in 
agitating a charge of pulp containing tlw. ore by gas from roasting 
furnaces charged with material suitable for producing sulphurous
aeid gas, separating the resultant Rolntion, proci pitating the metal 
from tlw solution, thereby releasing gas nntl employing the 
sulphunms-acid gas relensed by the precipitating process to enrich 
t.he gas 1lerivecl from the furnace and nsocl in leaching a dmrge 
of ore. 

704U40-Julu 15, 1902. C. HoEPI'NFJH. Proce,,,q of 1'.i:t1·11ctin{f r.•oppcr 
1md n'ickcl .from sul]ihid1~ co111powitl8. 

'l'Jw process, which consists in oxidizing roaHting copper aucl 
nickel sulphide Ol'es or mattes, leaching the snlplrnte of c~opper 
[c:n;mcd, convertinµ: this into cupric chlorhle and then into enprons 
chlori<1e, dis~ol ving the niclrnl Hnlts in the resitlue hy Rnitl cuprous 
chloritle, prel'ipitating c:uprons chloride from the solnticms forme<l 
nn<l rt"tnrning the resulting solution containing some cupronH 
ch loricle into tlw cyele of opllraticmR. 

704U41-.litly 1fi, WO,J. C. HoEPFNmt. Pl'oceNN qf 1'.l'll'ucli11y zt'.1w or 
olltl'l' 1net11IN.fhn11 i/wfr 01'1'B. 

Tho proceRs, whid1 conHiHts in i·t~neting cm a nmtllritil containing 
an oxygen compoun<l of metalH in~olulilL' in water mi<l whose 
chlorides are Holulile in a ~oluticm of nllrnli 1m~tal d1lnri<lu, with 
sulphurous acitl llll<l an aqneons Rolution of alkali nwhtl chlori<le, 
whereby a solntinu iH forme<l cuntnining 1t chloride of tt nwtnl. 

70U80;!-AnguRt ii, WM. L. B. DAHLING. JlfotnN .fm· p:i:ll'actiny pr1'-
lliOH8 metals fl'mn rm'.~. 

In a gol<l extracting plant provirlerl with a Rnlistantially Hat 
treating floor of nonal>sorhent nrntPrial, it HericH of longitmlimtlly 
extmuling chanm"ls forme<l therein, 1t trnnsv<~rso groove or ernl 
launder in direct. emumtmication 'riih saicl elrnnuels, Jixe<l 
Rcrceus or r:trainerio l'o\·ering the top of ~ai<l cluumcls and launrler, 
siclc launders or cl nd~, an cl rnlved t•ouuedinns interposed he tween 
nud uniting tlw saicl eucl nrnl sidl\ lmmclerH. 

707107-Ano1rnl 111, 1.'102, .T. HmrnAN. I'l'oceN.~ <~( tr('(ffi11g ore,q, 

The proces~, whid1 consists in roasting snlphille of copper ore at 
u low heat to form. sulphates of the cOJ)per and some of the iron 
prnsent, and produce a large pereentiige of ferrons sulplmte, leach
ing the roasted ore, precipitatinµ: the metallic! copper, and adding 
salt to the leiichiug solution before or after the prccipitntiou of 
thl; 111etallie cop])er, whereby the ferrous Halts in the solution arn 
converted to the chloride, arnl a solution having tm exceRH of salt iH 
prod need, and the saill solution is aclaptetl to tlissol ve copper and 
silver out of enrhonnte nml oxide ore~. 

707fiOIJ-Aur;ust 1.'1, l.'10/J. R F'mmAIUH. Jl!etlwtl qt' trer1tinr1 mfa:ed 
.mlphicle ores. 
The process of cleemnpusing rnixe<l snlphi<le ores hy means of 

concentmterl sulphuric add without the aitl of extnme<mH lwat. 

709087-Septcmlier Ja, 1002. W. PETJIYBHm<m. 1'1•1>r1tme11t i(f telln-
ridt~ gold ores. 

In the decomposition of ores containing tellmicle of gold, the proc
ess of reducing the ore to a ilnoly clivitled state ancl then exposing 
the ore to the action of lt solution of ferric chlori<le alone to attack 
tht' tellurium. 

715028-December ;?, 1.902. .T. C. C1,ANC'Y an<l L. \{'. JVLuisr.ANn. 
ProceHB of treai'in(J zinc sulplrid1' ores. 
In extracting metalH from zinuiferouH sulphide ores, roasting 

pulverized oreH with the acl<litinn or a<lmixture of !earl sulphate 

obtained from a Honn:e external to the ure being treate<l in quan
tity proportional to the quantity of zinc the ore l'ontains. 

715r71-DrccntlH'l' 1tJ, Tf!O;J. F. ELLimRAll~EN nnd R "'· \Vm;or1mN. 

'J'renl111e1tl td ziw: m''""· 
The procesH for the treatment of zine ore!-l awl otln~r zinciferomi 

nmtter, ennHiRting in cnldning \\"hem necessary, wetting with n 
rlilnte Hnlution of mnmoninin snlphatt;, iulding: sulphnrie iwicl, waHh
ing with an1111onium Hlllphatt', urnl preeipitnting with nqneou;; n111-
monht aud heating the precipitatP. 

'l11i804-Dece111lic1• lU, lfiO:!. H. E. Hr>1r.\Hll and G. HA!lI.Io~Y. 1'rml-

111e11t r1/' NJl1'11I acid from 1111lrnnizi11y 11·111•l"'· 

Tlw treatment of spent ad1l from galnmizing workH hy adding 
zine thereto, separating the solution fron1 the lll't•cipitato, tn,ating 
with hk'nt:hing pow11er to trnnHform tht> fetTOllH ~mltR into forrie 
~itlts, then iHltling nlkali to prpeipitnte the iron 1m•seut. nH fonie 
hydrate, and Hnhse<JUPntly more ullrnli for the predpitntion of the 
v.inc saltH. 

7LIJ8.j'l-1Jca111lw1· :!S, WO:'!. F. \\'. l\IAHTTNn. 'I'l'mln1t'11t q/" ores 
ermtainin(J p1·r'cio11s metalN. 

The process of sepamting gold from oreH <~<mtnining tellurium, 
Huleniurn, snlphnr, !ll'RPnk, antimm1y, tin, ph<>HplwrnH, or the likr', 
eonsiHting in grim ling the 1nixtnre, lu•ating it with po\nlere<l lmrinn1 
snlpl10 t•arliide in a reducing (nrnmo) fnrnaee, dissolving out the 
Holnhle Rnlphi1les thns formL'<l, trPnting the solid rt~Hitlne with a 
gol<l HOl\'c>nt, anrl precipitating tho gol<l tlwrefrmn hy the employ
ment of liarinm sulpho carhide. 

'll'l:!!lll-1Jr·1w11i/1CI' ;JO, 1902. U. U. 8TnNE. R:1:/1•m•lion (!( zilw mul 
/m1l .frmn .~11l11ll'idc rn•1•s. 

Tho mdhocl of Ht,parnting zine nnd kn1l from Rnlphi11e ort'1', 
whil·h eon~istH in Hmeltin!-( tho sulphideR, nxirlizing the volatile 
mmstitnontH nt tlrnir exit from the snwlt.ing fmmtct', rn1oli11g tlw 
resnlting f11111t•H a1111 pro<lncts of enmlmHtion tn a tPm11cn·1ttnro not 
PXCeecling JR()O F'., l\lltl pllRHing t)u•m into ennhwl; with !t Sol\·eu t 
which will tlisHolYe ont one of tho metals allCl not the otlwr. 

'N7ii!i:i-.Trm1wry a, lf!O.!. A. YON <l1m:-rn'l'. .l'rrwe.~8 t{t' c.dl'lteli11!f 
1•opp1n· .f/'0111 UH rll'l'.q, 

The proceHH of extracting copptJr from itH ure, which c011sists in 
Hlowly paH~iuµ: the ore in the form nf pnlp through a currc•nt of 
Hnlphnrous add, pnsse<l in a tlirectinn opposite tn that nf the triwol 
of the pulp. 

'71i"81J4-.Trm1rm·11 IJ, J.llo:J. .T. '1'. :foNJ~H. Jlfrllwrl r~/' l1'1!Ctliir[J 01'1!,q. 

Tlw JH'Oc!ess nf lllixing with ore, to he treated, a le11ehing Jlui<l, 
which cousiHtH in cnufining tlw nmHs of orn in a vcsRel with n lintly 
of leaching fluid of lesser specilic grnYit.y snperiuqiosPcl upon it, 
carrying port.ions of the ore upward in snitl veRS(~l anrl 1·eloaHing it 
above the body of lmching Hnhl, to prt•eipitate it. thmugh Hai<l bocly 
!UHl Hirnultaueonsly conw•y prn·tiom; of tlw leaching Jlnicl lieluw tlw 
snrface of the mass of orp aml rt'.ll\nsing it, nrnl permitting it ln ri~·t\ 
through the Rtunc. 

718099-.Tunwu·y J.'I, 1008. R. C. C. CtTHJ\rn. Ne/hod qt' 1·1?tl11ciuy 
ore.q, 

The step in the art of treating pn1Yerize1l ores containing pn•
cious metals, "·hieh consistH in snbjecting the ore, in :t doi;ml YPR
sel, to the action nf hot air at n temperature which rl•dm•es some 
of the saltH in the ore frnm an in;.:oluhle to n. soluble eoJJ<lition in 
water, then washing away tlrn soluble salts with water nml then 
repenting the ship with air nt n higher temperature. 

'119182-.Tcmiiai'lJ :J;", 1908. IV. P.\YNE, .T. H. G1LLrns, ancl A, nox-
DOLF. P/'ocexs C{ftl'ratin[J CO]l]ll'I" OJ"CS. 

The proceHs of treating eoppt•r nres, consisting in firHt ronsting 
to nu oxide, next saturating the same with a solution of ferrous 
sulphate or ~ulphnte and chloride, next roasting again ancl mean
while a1lcling a smnll percentnge of irnn fmlphide or sulphur, 

I 

I I 
l.... 
I 

I 

I 



CYANIDl~ PHOOESSES. 613 

according to the percentage of t•opper present, nn11 lhrnlly leaching 
the hot ore. 

719757-Felmwry 8, 1908. 8. C. C. C!Tnnrn. f'rm·ess q( tre<tli'll!/ li1't!N 
conlffinfoy Jl1'ccious metals. 

The method of tre1tting ore, which mnsists in lwnting them\\' 
pnlverize<l ore in contact with steam, arnl plunging the he1ttcrl ore 
in to an nqueonH alkaline ~olntiou. 

7;!.'J787-~lfarch J4, J!JOS. 8. TmYH'K. 1'1•oc1w.1 qt' c.rtr11eti11y metals 
.from or1!,1. 

A procesH for ew>lving lutHcent chlorine mid effocting the chlnri
nntion of 1m:tallic suhstnncPH in order thnt they may he extrnetetl 
from a metallilerouH nm~H hy rmulering them solvent, consisting in 
nllding to the nms>1 ii mixtme in 1lei1nite proportions of two f'nh
stanceH, one being dry chloride of limo arnl the other ferric sul
phate, the proportions being Rnch as to reHult in the fornrntion of 
ferrin hypoehlorite arnl fprric chloride whid1 will Pvolvc nascent 
chlorine. 

7!?t:W49-Mai·ch SJ, 190S. u. n. VA:-i AllHJJAJ,g, l'r1Wl'XN <~f ,IC]Jltral

ing CO]ljll.~' f1'0U! 01•e,q, 

Tht\ iwocesH of extrneting 1·opper from ores, or prmlncts contain
ing copper, whieh consists in separnt.ing copper front cnpric-sulphato 
solutions, with nr without fo1·ronH or otlll'r suitable sulphate, a]]( 1 of 
sinmltmieonHly producing fn,c snlpltnrit~ add, by atl<ling to 11m·.h 
solutions snlphur dioxide arnl heating with or withont pmH~uro, 
wheroby copper or copper em:r,ipotmtlH nrn thrown <lown in tlw 
solid form' to be subsequently treated, an<l fr@ 1mlphnric add is 
forme<.1, m11l of adding the aei<l liqnors tlmH obtaine<l, after sopam
tion from the eopper preeipitate, to coppm· orl'H, wh('n,hy the 
copper contitinerl in tlwm iH diHsolved arnl tho original ~olntion 
rogenerntml arnl the prnoess repetttctl ttntl tlrnH mtulc continuous. 

7:!4414-Jllarch SJ, l.'108. G. H. WA•rmwuuY. Copper learldu!f 
Jll'OCC88, 

The copper leaching prooe~s. eonsistiug in plncing the Huital>ly 
pulverized oro in a leaching tank, adding water, 1.wirl, common 
salt, and oxide of manganese in Huitable quantitil•s, hl•itl.ing tho 
mass hy the introduction of steam to n suitablo kmporatuni, aml 
finally Rubjecting the pnlp to agittition during n suitable perirnl. 

725.'?57-April 14, 1008. T. B. Jos1mr. Oolil c.rlractiun proce.1s. 

'.rhe process of extracting predotrn mehtlH from oro eontainiug 
tho Sallie, when in a suitable cornlitiou, whieh consistH in subject
ing the ~aid orn to ft leaching aution of a solution of: water, cyanirlo 
of potassium, hydrate of eall'itnn, cttrbon dioxide, m1<l bromin0., and 
subseqnently }lrcripitating the precionH metals fro111 the solution. 

7f!5ff48-.Api·il 11, 1!108. IL H. E1,1,1s. l'r1wes.1 <{( e.l'lr1wth111 copper 
from cm·bonate mid o:viile ores. 

The process of extracting aml l't>Covering copper from its enrbon
nte or oxide ores or from material mrrying car\JmrnteA or oxh1es 
of copper, which eonsiHts in sn bjectiug the ore or other matlirhil 
in a ernshed or pow1lered statl-1 to tho m~tion of a carllmmte nf S(J(1a 
or its c1eseribed eqnivaleuts until the copper is disAolvecl and Anh
sequcmtly subjecting the elrnrged Rolution to elect.rolytie action. 

r:wsoe-Api·il 28, 1!108. n. T. :N°ICIIOU!. Ore trentin!J 1n·oce.1.1. 

The process for treating ore prepamtory to leaching, consisting 
first in mixing the snitnbly pnh·erized ore with lime; second, apply
ing water to the mixtnre and introducing steam whereby the pulp 
is agitated nnd kept. at a suitable temperature until certain impuri
ties which retard leaching are free<l; third, washing the pulp by 
the introduction of water and continued agitation; fourth, <lraining 
ofi the water as far as practicable; and, finally, drying tho ore. 

72D7aO-June 2, 1908. G. V. GUS)!AN. I'roce,qs cif reducing uncl sepa-
rnling silver. 

The process of extracting ant! separating sil rer from its ores, 
which consists in subjecting roasted ores to the action of ii prepro
vide.d aqueous solution of cupric chlorirle and cuprous chloride, 

passing the reHulting solution through granulated metal, untl re
moving and collecting the metallic sil vcr from ~aid metal. 

'72fl81!1-.!nne 2, 1908. .T. F. Wmrn. Ap]Jamtus fol' use in e1:tracting 
meta Ix from 111'!!~. 

A tm1k for nse in extracting mehtls by chcmiunl process from 
their ores, having a filter bottom nnd memrn for discharging air 
within the tank nrnl c1ownwarc1ly upon the said bottom, whereby 
the ~td<l bottom iH kept fren from elogging and air is supplied to 
agitate the mass within the ttmk anrl supply oxygen thereto . 

784G88-.Tuly :!8, W08. .T. Ji', Dmrn. Proces,q rif olitaiidng gold from 
.1m111atm'. 

'rhe process of obtaining gold from sea water containing the same, 
whit~h consiRtH in lWedpitRt.ing the goltl liy carbonate of calcium. 

7S!i0!18-.fogust 4, 1908. C. I-IoE!'I'Nlm. Process q( obtaining lead or 
nlher rrwtals from ores or nrntte.1. 

The lll'ocesH, which consists in leaching compounds containing 
lmtcl arnl iron with n solution of eupric chloride containing a sol
vent of the ehlorides of Raid metals, supplying oxygen to produce 
oxychloritle of copper where.by the iron is precipitated, antl 1m!,
cipit11ting tho load as a sulphit.o by means of n snlphite of zinc. 

7.91i1iliJ-.J!lfJ1rnt 4, 1908. H. HmscmNo. 1'realment <it 01·es contain-
ing gold, silvm', copper, niclcel, /(1/d ziicc. 

Thu procl'SS for extnieting golrl, silver, copper, nickel, and zino 
from HllbHtauces eontaining tho sanie, \\'hich consists in snbjeoting 
"aid HUbHhmcos to the action of an al'id, washing with water the 
f'nhshmco thus treated, thereby forming solutions eontnining com
[HllllHlR of gold iin<l base metal~, aucl then snhjud.ing said solutions 
to tlw action of ammonia [or the 1nu·pose of preeipit!lting tlw gold 
awl l'l'CnYering tho llaHe met.ah from tho 8n1ution sermmtely, arnl 
also the ttmmonin. 

'7.9.'1011-Septmnlier iii, 190.1. F. LATST. Pmcc.q.q cif treating ore,q, 

'.l:hll lllethml or generating hyllrogl\11 sulphithi mHl precipitating 
eoppcr, which conRistH in snbjeeting an allrnline~earth sulphide in 
prest11wo of water to the. aetion of carbon dioxiclp, thereby gen
erating hyth;ogen Hnl phicle aucl precipitating the carbonate of 
the nllmliuo-enrth mct11l, conclncting sairl hytlrogm1 sulphide into 
the rn·eHmwo of copper in solution, thereby precipitating copper 
~nlphicle and forming it solvent lic1uicl, treating eopper ores with 
Hllitl solvent liquid, arnl collecting Hlticl alkaline-em-th carbonate 
nncl rP.converting it into snlphitle. 

7 40014-8eple111./1er iW, 1908. .T. HmmAN. Proce.1s of trealin!f oreH, 

A proceHH of extnwti11g eopper from ores, which consists in treat
ing ore containing iron to prodnce ferrous· chlorirle, utilizing the 
ehlorhlo and free neicl to tliHsolve carbonates and oxides of co11per, 
the free aci1l being ttdn1ited to neutmlize intel'fe1·ing 11ubstances 11ml 
to attack the Rmface of the partiele~ of copper oxi<le or t•arbonate, 
an<! regenerating the free acitl by the electrolytic precipitation of 
eopper. 

'l4087:J-Sepiemlier 2!1, 1908. O. Rocmns. Proces.1 of eJ;tractin,q zinc 
.f/'(nn xul1ihitle m•ex, etc. 

The process for the extraction arnl recovery of zinc from zinc 
eontaining sulphide ores or tailings, which consists in subjecting 
the smue to it partial snlphatizing roast, discharging the same while 
hot into water, leaching the same with t:.tiirl wnter and with dilute 
Hnlplmrh~ acid, subjecting the 1eac1rncl ores or tnillngs to a second 
snlphntizing roast, releaching the same with the lixivium fro1n foe 
former leaching, and repeating saitl operations until suiiicient zino 
and tinlphnr are removed. 

740701-0ctobei• a, 190S. A. lVL G. Smm.w·1'. Treatment of ml-
phide ore,q. 

A process for treating ores contttining · sul1)hur consisting ot Hul
phating the ore in a closed vessel by the action of sulphuric acid 
upon the metallic sulphides at n temperature above its boiling 
point and simultaneously recovering the sulphuric acid used, cal-
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cining the sulphated ore at a temperature of· 700° Oentlg1wle to dis
sociate the Aulphate of iron to prevent dissolving of a too grQ_nt 
quantity of sulphate of iron in the lixiviating liquors, and then 
Iixiviating t.he calc:ined ore. 

7486rJf2-.Tmuiai'!I 5, 1904. A. M. G. SrmrLLU'l', l'1'oe1~.q,q 1~( lre111ing 
copper ori>,q, 

The proeess for extracting pure mefalH from mineral ores, con
sisting in treating the ores with snlplmric adcl u t tlw evapnmting 
point of the lattt1r, without niasting, to form snlpluttl'A, cunde11Hing 
tlie surplus rieiclH ftm1cs, and lixivialing the Hnlphltk8 in RUCt'e~
sively deeper baths uncler ennstaut agitation, in n enrrent flowing 
in direction opposite to thli progress nf the mes. 

74!!'/00--,lcmwir!f .12, 11104. I'. N.rnt". Proce,q~ ctf /i:ui1•intiny 01·1Js, 

The method of lixiviating oreR or other pnlverulent materials, 
which consists in passing the ore tloll'nwnnl in thinly divirlerl lay
tirs thro11gh an ai>cemling i,;treu111 uf leaching solution mHl at the 
same time piiHsing a cmrent of air or gas n~poaterlly thrnugh the 
oro layers in numerously divided jets, whoreby the oro ptntidu;i 
are ngitatorl in the solution, and the snmo wilunw of gns 1wts snc
CLessi vely as an agitating metlinm. 

7fi28;!0-Jil:lmw1'!f 1IJ, 11104. .T. R rm Ar.:o1unAuAY. 1'J.1·tJ·111·tion qf 
melals.fi·om cmnple:i; me.~. 

In the treatment o. complex ores, sncli, for im1tuncc, HH contain 
copper, lead, silver, 1irnl zinc in cornpamtively largo qnnntitios, tlw 
procesR of extrnchiug the sitic1 metals sdoctively, whi1•h 1•onHist~ in 
leaehing the ore with it solution eomposerl of a rnixtmo of a chlo
l'ide of an alkali or earth-nllmli metal \dth a l'hloriclo of tt metal 
other tlum those of the alkali or Parth-alkali series awl an ac'i<l 
before calcinatfon or roasting whereby the 1~opper i:;; ohtaine1l in 
solution, then washing nnd drying the ore, roasting tho partially 
disintegrated ore at ii low temperature, pxtmcting the met.alH from 
the ronsterl ore in form of stilts hy mem1s of a Hlecorn l um l wPaker 
leaching solution having it clmractt>r t~nnsommt with the natnre nf 
till~ Ralt it is cfosire!l to obtain, aml recovering tlw metalH in tho 
usual way. 

7541l4S-Jlfm•ch M, J[JO.fo. K. DANz1mm. Procrs.9 ql .~epmatin!J hw1 
n1ritc,q .from zilli:-blmule. 

A proce8s fnr scparnting iron pyrite from r.inc-hlm11lo, \\'hid1 
couHi~tH in exposing the zinc-hlenrlu to tho 1wtio11 of air llJOiHtnrn 
nrnl heat., 1tn1l extracting the .ferrous Httlt which hns hcun formed 
by tho oxidizing action by water. 

71iii8"/l-Mar<."h :J9, 1004. T. A. Hin,u, A.117)t(rat1rnfol' 11'1!11fing Ol'e, 

An appitrutuR for trei~ting pulverizo1l auriEewms oruH, comprising 
a rohitablo cylindrical tank, radially depernling llhttleH in the tank 
extending the length thereof, a eircuhir braee-fmmo 11isposed he· 
tween the inner enrls of the radial blades, an air i1ipo learling into 
the tank, fatwets to c1raw off a liquitl from tho tank, arn1 means to 
rotute the tank. 

GLASS,715.-lVrnTAM,UHGY. 

S1tbcla.1,q 8a.-Sol11tion arul Jii'fc1]iitatiun-Appu1•aiu8. 

.1081fi8-0ctober 11, 18"/0. ·w. 8. LAIGJITON. Imp1·01•ement in appa-
1·alt18 for predpitnting {!Old an(l sifrn· .from Mb1timrn. 

The iiwention c.onsi8ts in combining two vessels-one to receive 
tho solution to he procipitatetl and the other the precipitant-and 
connecting them hy an itutomatfo apparatus thut shill! rleliver a 
e<n-t.uin quantity of the precipitant into the 1>ther yessel eyery time 
it iK filled mid iirovide for the discharging of the 1-1mne, the. quan
tity of the solution that receives tho preci11itm1t, measured ont, 
lll'ing governed by a hydrometer or hydrometric :float, which is 
nscd to opemte Urn npparatns. 

t?f.1882-Jlfarch 18, 1819. C. C. BrrsEH. Imp1·ove111e11t bi app111Yd1rn 
.for olitain'in!J metallic copper fl'om ·itH 80lutilm. 

Tlrn invention relatei,i to a novel apparatus for obtaining metallic 
eoprrnr from its solntiun; and it ronsists in the ernplo~·ment nf 11 

tank or vitt having a horizontal pcrfnmi.ed c1iaphragm, upon which 
iH 1ilaced a quantity of iron. ThiH hmk if' tilh•<l with a solution of 
copper, preYiously prepared from thu ronstecl mt1 in tlui usual man
ner. Thmngh the top nf thiH tank n Htemn pipe passes mul extendti 
helow tho Llhtplmtgm, so tbat Urn Holution iH hcat.er1 hy this iujcctctl 
Htean1, aml, hy the motion whid1 its action gives, the tfopo.oitiou 
of tho copper iK hnstene<1. By means or pl~Cnliarly ttrrangurl RlilleH 
the steam iH iulmittoil alicwe the diaphragm through holl'H in the 
:-;tL•am pipu to nsHist tho prol'css, if 1lef:irwl. 

:Jd40'1.'l-1Yo1·e111ber 2, 1880. R. Sciwr,mm n111l K H. Ru"1:n,r,1,, Ore
lwl'l1e1'. 

Tlw iiwentinn consistH of it drm1lnr frame ~upportiug thti filter 
and moving on !t cin:ular trat'k ahnye an im:line1l drcnlar tiible; 
and it eonHiHts, further, of three Htntionary rolll•r8, 1leHigne11 to ele
viite alll1 11\Jpress thu filter at certain pointH as it rpyolws, of a 
1 luyic·u fur foeLling the substance tu 1 iu leal'he1l 111 H m the filh.•1·, of n 
1leyh:o fnr applying the leaching 1-<oln•nt, aucl of it precipitating 
tank to contain tho solution paHHing through t.lw Jilter. 

!J48/!J8-0clolu'I' 2fi, 1881. .T. ]<', N. l\Lu'AY. Piller. 

'!'he i11yo11tio11 rehttt•s to i111provc1l np1mrntnH for usti in t'ffocting 
the oporaticmH of cliHsolving AOlids in li1willH nnrl prn1lneing chem
ical re>iwti<mH, nnd of :filtering or Sl:pamting liquids from soli<ls in 
chemieal and metallurgical processt•H, in whfoh a Holuble fmhHhuwe 
or snlistarwes, mixed or cornbiue1l w.itl1 an insoluhfo 1mbstanl'e or 
snhHtl\IH'eR, is or nre to be dissolYe<l separately or tngether, wholly 
or partially, in a ginm soh-ent or sol yen ts, m11l th,~ ~olntim~Repnmtetl 
hy filtration frolll thtJ nndiHsolw<l rt'Ridne. 

In effeding thu suparntion of liquid from solicl mutturH hy mt.ra
tion it is of impurtnnee to kl'eJ> Urn filtering snrf1we from being 
dogged hy tlw partieleA of soli<l mattor, aml tn present ii clear mul 
nnobstrnct.e<l Jiltmfog snrfnne for offet:ting the rapicl sopitration of 
the li<1nitl from tho solid matters. In tho npparntuA of tho inven
tion thiR im1mrtnnt. cnn1litinn is renlizecl in!\ very effet:t.iv<l m1mne1", 
the Prmstruction arnl operation of tho itppnmtnR being ns follows: 

'Within it eylindor of wood or ntht-r matrn·inl not chmnieally al'tL~<l 
nn hy tho nmterinlH treated or the n•nµ:PntR m11plnyod iH indu•t'll 
an inner eylin<lor of hard woricl, nr uf himl <!Urthunwaro or stmw
warn or otlwr nmterinl not ciwmil'nlly nctc1l nn !Jy tlw rnttterinls 
treated or the reagents euqilnyt'd, thiH inner eylinrfor 1ioiug pel'
fomtP1l with holes and lined inturnally or externally, hnt rirefl'!'ithly 
internally, with asbestos elnth or other suitable filtering material. 

l3etween tlrn inner ancl outer cyliwler there iH an mmulnr Hplll'll, 

and the innur eylindtir is kept in phtcl' liy longi tm linnl nncl 1•h1·m11· 
forential partitions, tho former of whid1 1livido the tmnular sptwo 
into a 1muil.ier of distinct ('<.nnpartnients, each provicle<l with a 1lmw
off \'Ock for rmming off the liqui1l when sepnrnted hy illtmtion. 
'rhi1-1 cylinder i~ cmpable of being rotnte1l, and is provi!lul with 
doom or mm1holes in one of tho hends l>y which tho mutters t11 lio 
treated may he introdueed n111] the undissolved reHidue rnmove1l; 
anr1 the cylinder is also provicle1l with a tubnlm• jcmrnal 01· jnur1rnls 
for the .introduction of stenm, wiiter, air, or othN liqnidH nr gase~, 
under pressure or otherwise, which may he blown, forced, or dmwn 
into Urn mmnlar Apace for tho purpose of keeping the filtering sm·
faco clear and of acting chemically or mochanicitlly upon the con
tents oi the cylinder. I place within the inner cylirnler the ore rn· 
other matter to be treated (previonsly ground or otherwise rerlnct'<l 
to a. pulverulent state), together with the rengents or solvents hy 
whieh it is to he treah~d. By imparting rotary motion to tho 
cylinder (thu draw-of-f coeki; and manholes being closed) tho imlitl 
matters are brought into intimate rontact with the ~olv{mt~ or rn
agentl:1, and by forcing stemu, water, afr, 01· other liquids or gaseH 
into the spnee bet\yeen the inner antl outer cylinders, and then co 
through the filtering medium into the inner cylinder, any solid 
matters that may adhere to the filtering surface are clisengaged 
tlwrefrom, whereby tho snicl surface is kept eloitr, the solid mat
ters are ke11t in suspension in the liquirl, and chemical action, 
which the lii1ui<l or gaseous reagents may be ca.pablo of exerting on 
t.ho said mntterR, takes plaee under the mo8t fayorable aircum-
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stances as regards the intimahi mixture of the reagents with tho 
matters and the large surfaccH exposed tu their aetion. Tlw mmn
lar space between the inner mul outer cylinclers being lliYi<led into 
compartmentH by longitudinal clivisiou;i, the liquid whid1 passes 
through into it is e~trriecl round by the rotation of the cylincler and 
flows back into the inner cy!iruler, thus lrnlping to keep the filter
ing surface clear and nnobstructecl. When the Holuble HnbstanceH 
nm dissolved or ehemicnlly aeted upon, and it. is clesirecl to sepa
mte the liquid from the Holid nmtteril, the llmw-nff ('ocks nre 
opened, and then, by giving t1 Rlow rotary motion to tho apparatus, 
the lic1uid may be decanted off from the hulk of the Holid matter 
and at the same time 1ilterP1l from any s1wh mattPrH which it muy 
holtl in suspension by passing thrnngh the 111tering mellimn. Ry 
this rotary clecanting action a pmc:ticnlly dear filtering snrftWl', tm· 
obstrneted by Aolid matter, is eonstantly presentecl for the liquid 

·to pass through. 

25.1718-Janiuwy S, 188:J. A. K ,ToNJ~s. Apprm.1t1rn Jin· xepllmting 
gold j1'mn qwii·tz aml 1·ock tailinys. 
The invention consists in the armngement and applictil:ion of a 

suitable fibrous rnatcrinl iu combinntion with machinery, Ao that 
the fibrous material will unite or collect to itself the golcl arnl ctirry 
and deposit the same to a pince designated, where it mny ho col· 
lected an<l treated ns desired in separating the prodonH metal from 
its sand and ore, Any i1brons matter that will form a pulp when 
mixed with water iH userl to coat a wire-doth Hereen aH in paper 
making, and then enbmglo the fine golcl in suspension in tho water. 

S014(W-.hily 1, 1884. J. L. Russm.r.. 8/iuwjilln" 

The invention consists of a trough containing at intervalR within 
it a series of double filtering boxes cov(m;cl with wire gituze nrnl 
:fillecl with charcolll, sponge, or any known filtering HnhHtmwo, nrnl 
the clai111s cover tho trough poised over ii!tei· Hectitl!lH 1n·ovi<lell 
with iuljustable partitions, as well us tho combination of a ~and 
hox, a Hlnice provide<! with adjnst.nhlo partitionH, iilters composc>1l 
of fmmcH and wire gauz.rs, an<l gutters. 

Sf!58/J5-Septemlier8, 1885. n. c. lUHl .T. A. H1rnum1HON. AJljl(!)'(l· 
hrn jtn· concentrating oreH. 
Tho apparatus for concentmting oros, conHisting of an outer tank, 

an inner iiltering tank, provicllld with fabric ends, mHl ti pllrforate1l 
fel:d box having its lower encl below the top odge of thn tank, ii 
Hpace boing left between the shleA, ends, mul bottom or tho tankH 
whereby, when the water is receivell by tho perfomtml foecl hox, 
it will pass into the inner tm1k nnd slowly filtc1r through tho fabric 
ends thereof ancl flow over the top eclge of tho outer tank, tho 
fabrio ends prnventing tho formation of a cmrrent mHl causing tho 
i1articles of ore to be precipitated. 

S6610S-July fi, 188'1. 0. HnFMANN. l'roce.q,q of e:1'1rrwliny ,qi[ver 
J;•om i/8 o1'c,q by lb:iviatioil. 

'rhe invention relates to a certain improvement in tho lixiviti
tion process hy whieh the ore, after having been Hnhjeetecl to a 
chloridizing roasting, is introdtH;ec l in a series of troughs, ilrHt, to
gether with water to dissolve the base-metal chloricles, nncl, 
second, together with the solution used in the ordinary lixiviation 
process to dissolve the silver. The ore anrl water are introdueed 
either by means of a mixing box or an agitatm, arnl are allowed 
to flow in these troughs for some clistanec, an<l finally conveyed 
by them into settling tanks. The water while rnnning in the 
troughs dissolves the base-metal chlorides. In the settling tanks 
the ore separates quickly from the liquid. 'rhe latter is drnwu off 
ancl conveyed to other tanks for the usual treatment. The on1 
sediment containing the silver is now Hluiced or charged again in 
a similnr series of troughs with a solution whieh has the property 
of dissolving chloride of silver, like hyposulphite of lime or soda, 
concentrated salt solution, Russel's "oxtra solution" (a com
pound of hyposulphite of lime or soda an<l hluestone), etc. Ry 
passing through this second series of troughs the silver ch lorkle 
dissolves. Ore and solution run into tanks which are provided 

with filter bottoms ancl illlowed to separate. l'he tailings settle to 
tlw bottom, while the chmr Rolntion, now containing the silver, is 
clrawn off ancl conveyed into the precipitation tanks for the usual 
treatment. 

8'10811-0ctohl'l' 4, 1887. F. F. IluN'r. Apprmllu8 for agitating solu
tionN in t/w /el(chin[! of mctn/.~ from their rm~s. 

'rhe irwcntion relates to an improvement in apparatus for ngita
ting the ndrl solutionH formed in the leaching of copper awl other 
ores; ancl the objec:t of the same .is to provide a form of rotary agi
tator in which the heavier portions of the charge can not accumu
lnte at the center of the apparatus and escape the action of the 
ngitating arms, whinh will nlso produce a more perfect agitation of 
the solntionA tlum has heretnforll been possible,' ancl which will he 
more clumhle aml economical to construct than the forms in pres
cmr. uHe. 

Horetofore the ngitators used in leaching works have usually 
been made with fiat bottoms and luwe been provided with stirring 
or agitating arms of conical Rlrnpe at the base, arranged to rotate a 
slight distance nhove the bottom. Jn the invention this nrrange
ment is roverAecl, and tho agitttting tank is constructed with a cone 
of small altitncle placed apex upward in the center of the bottom 
and covering a corlHiclcrahle portion thereof, and is provided with 
ngitator~, tho arms of which are provicled with concuve shoes and 
aro tirrangocl to rotate in dose proximity to the cono in the bottom 
of tho tank. 

.f,121110-0l'lo/wro 8, 188fi. .T. R. HANNAY. Appa1'lli!l8 fo1' appl11in!J 
ohlu1·i1w to tlw c~:lmdion of 170/cl.from oreH. 
'l'hiH invention relatos to means of extracting from ores precious 

metalH, eHpec:ially golcl, in tho form or chloricle ROlntion. For this 
purpose tm appiimtns iH employed whieh cnnHists of a ehlorinating 
Yl1HHol, ti set or l'irt:nlating pnmps, a filter pre~s, and a chlorine 
pnlllp, or H<'tH o[ tht•se, with snitabki communicating pipes, coelrs, 
ttml wives for op(mtting in the following manner: lfaving reduced 
tho ore to a fine powcler, it is mixecl,with water or with r\hlorinated 
wtttor to n cornliticm of thin slrnlgo, which can ht' pnmpe<l. Then 
elmrge tho uhlorinating vessel with this slnilge and apply the 
pumps to ctmsn its circulation therein, drawing from the upper 
imrt m11l 1 lisc:lmrging into the lower ptirt, while ehlorine gns is 
pnmpt•cl into tho vcs~el, preferably to a pressme consideralily 
id.1ovo that of tho ut1110sphere. After circulation has gone on for 
sn11H' ti11a1, until the metal in the ore is mostly dissolved by the 
chlorine, tho slmlgo iH pumped by the eirculating prunpH into the 
filtor pres~, aclditional preeHnre being given, if required, by using 
tho chlorine pump to forco air into the upper part of the chlodn
ating vessel. 'rhe liqnicl issuing from the filter press containing 
in sc~lntion the metallic chloriclo is treated in nny of the known 
wnys for Reparnting the metlll nncl recovering the chlorine. In 
Home caseH the solution clischnrged from the iiltcr press may be 
used in n sttbsec1nent operation to form the sludge by its admixture 
with a fresh c1mmtity nf pulvedzecl ore, and this may be done 
repeateclly, so as to obtain Jinally a filtered lic1uor rich in chloride. 

As it is l\(lrnntageons to charge the cl\lorinuting vessel with an 
excess of chlorine above that which enters into combination with 
the rnetnl~, the inventor prefers to collect such excess before dis
charging the sludge by blowing in a little steam to wnrm the sludge 
and 11llowing the free chlorine thus liberated to pnss either into a 
gasometer or into another chlol'i1rnting vessel; or an exhaust pump 
may be employed to draw of.f the free chlorine. 

When metals such as silver arc present, having insoluble chlo
rides, the blocks which are taken from the filter press, and which 
contain these chlorides, may be reduced to sludge, as before men
tioned, and may be subjected to the same treatment with a suitable 
sol vent instead of the cblodne. 

.f.18188-December 24, 1889. .T. S. l\fAcARTTIUR. ]ifetallurgical filte1·. 

A metallurgicnl filtering apparatnR for separating a precious 
metal from a solution eontaining said metal, consisting of a series 
of vessels, each of which has an inlet tube near its bottom, an out-
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let tnbe near its top, and a perforated false bottom above the inlet 
tube, ziue sponges clispoEed in the several vessels, pipes connecting 
the inlet and outlet tnbes of the several vessels, and a reservoir for 
supplying the solution to the first vessel of the series. 

425025-Api·il 8, 18.90. D. DENNE;; antl '.l'. K. RoHJ,'. .lp]larat1wfor 
leaching 01·es. 
In a leaching apparatus, a rnovablc table, having !l flange or 

wall projecting from its upper surfal'e to form tL receptacle for fil
tering material, the said receptacle being of lees diameter than the 
upper surface of the fable, whereby a packing receiving fodge pro
jects beyond the base of the said wall or flange, combined with 
the leaching cylinder, the lower end of which is coustmetecl to 
recei re said wall or flange, while the ledge !Lhuts against s1ticl 
lower end of the ()ylinder. 

44221J2-Dccem/;er D, 1890. S. Tmv1cK, Appamt1rnfol' il'catiny m·ti,q 

to obtain p1·ecio1rn meta/.1 tltc1·1from. 
This invention relates to improvements in apparatus forming a 

plant for treating l'Oasted ground ores to obtain precious metalH 
therefrom, adapted for use in treating roasted grournl ores of pre
cionA metals that have been rousted by any known or R11iti1ble 
method. 

The apparatus consists, (1ssenthtlly, of a vessel (prefembly em
ploying a pair at least of such vessels, so as to change from rme to 
the other of the pair in working) having R porous bottom on which 
the ground roasted ores rest; means of snpply o[ leaching liquid 
controlled by vnlve; means of dr1twing off leache1l liquicl, convey
anee thereof to, anll means of stirring sai1l liquid in a mixing 
clrnm ber-a filter vessel having a porous floor-am! means of 1nm1p
ing the filtered liquid to a reseryoir; means of evaporating the 
leaching liquor to recover the contained salts; also recovering tho 
copper salts for reuse, and mmws of heating the lctwhing liquid, 
and also means of desiccating the produet. · 

The invention also consists in a furnace for roasting ores of prc
c:ious metals, comprising, among other features, tL chamber, coils of 
piping, a tank1 reservoir, 1t force pump, a system o[ heating pipes, 
leaching reservoir, tanks with porous iloorA, mu! 11 mixing vessel 
with rotating stirrers therein. 

449818-Api·il 7, 1891 .• T. CnAGG. Azipamtnsjiir1':i:lractinr1.rJold 111· 

. ~ilver from 01·eN. 

In an apparatus for extracting gold nr other metals from their 
ores in solution, a tower and a mixer, which consists of n. trough 
having pipes to conduct the reagents in liquid solution, which 
enter the same from clif-ferent sides and terminate out of alignment 
about centrally or the trough, combined with a hopper plac~1d over 
thu mids of the Haid pipes and an overflow plate lt'ading to the 
said tower. 

456328-July 21, 1891. P. L. Grnns. Ore leaching machine. 

This invention has refermiee to ore leaching machines in which 
a rotating annulm· series of ore receptacles pass succcssi vely under 
11n ore vat containing the cmshed ore in R solution to receive their 
respective contents or to be otherwise filled, and to disch!Lrge the 
filtrate during their transit into a suitably placed discharging con
duit or launder and at a predetermined point in their orbitnl move
ment and automatically diRcharge the residuum. 

The objects of this improvement an", first, to provide a suitably 
strnpended vat to receive the ore in a solution, or 1lry or roasted 
ore, and 11dapted by st1itablo openings in the bottom thereof to 
optionally discharge said contents; second, to provide tt series of 
leaching vats to pass successively under said primary vat and 
respectively receive from the latter a proper quantity of its con· 
tents; third, to provide suitable mechanism for supporting and 
progressing said secondary vats; fourth, to provide a conduit or 
launder to receive and ca.rry off the filtrate from said leaching or 
secondaTy vats; and, fifth, to afford facilities to automatically dis· 
charge thu residuum from said leaching vats preparatory to their 
Tefilling. 

4118120-Novemba 10, 1891. D. D1rnNBH. Leaching rntfo1· .~Ppaml
'ing p1·ecious metals fl'Olll their nreN. 

An ore leaching apparatus consisting of a dusrnl \'at or separat
ing vessel having a removable bottom carrying a filter bed in its 
upper portion and an auxiliary ehmnber beneath, proyidetl with a 
removable bottom and a filter bed, and a snitnhle pipe couneetion 
between the separating vessel aml ~aid auxiliary clrnm ber in its 
bottom. 

4646'72-Dece111be1· 8, 1891. W. D. Bomr. Appm·at11.~Jl11· ·"'.'Jlflraliuy 
[!Old and silvc1· from ore. 

The inventor plm:es the powdered or <lividell ore, or m1ite1fal to 
be treateil for the obtnhiment of the gold or silver, or both, in 11 
veHsel or vat, or vessels or vats, a111l through it p1tHHl~H the k•aching 
Rolution, preferably previouHly heated. By uieims of a force pnmp, 
the leaching solution is forl'ed up through the ore anti through n 
filter at the top. Tho ;;olution nm! the prlwiuuH iuet11l whit:h it 
now contairm pass into a vessl'l in whieh it is agitated with a pre
cipitating agent. From this Jm;t-namell veHsel the solution iH force<l 
up by a force pump through a vesHd having a filtering arrnngL'
ment, such !LS a porous diaphragm, at the top, HO that tho solid 
matter is rehLined thereby, the liqui1l passing off to be heitted again 
nrnl t.o be restrengthened by the addition of tho nPl'l'SSf\ry further 
qnantity of leaehing chemicals mul pnsHed back to tlw leuching vat 
or vats for reuse. Tllll pressnre mulor which the liquids !tre fore(•tl 
np through Urn leaching vat nnd precipitnnt vessel ~honhl lie nt 
least eighteen pounds per square inch. At intervals the Hulicl 
m11tter retuine<l by the lnst-nmnod tilteriug vessul iH pa~sed into it 
Jilter press or equivalent nppamtns, wlwrehy it is illlpl'ivml of thn 
greater part of its moistme. The ore which lrnH been l(!aclwcl is 
then llrained of all solution and washe1l free from tlw Inst truceti 
thereof with water, preferably hot, aml then c•an be wnshed ont. 
of the vat or yats with acidulated water, ancl i1assed over ziue or 
itlloy of zinc with other snit.able metal, Ho thnt hydrogen is evokull, 
whit'l1 reduces any precious mot!il sUll nmmining in the om l.n 
the metnllic state, or Huch st11te tluLt it is. taken up when the ure 
iH afterwards paAHrnl over mercury-fur instanco, OYl'r anmlgnmatt•ll 
copper. 

,fDfi~185-.April 11, 18fJS. F. Wmm. Uetliod uf ancl ctppm·ui11x .fw· 
1•xiracti11!l 1Jr1?cio1rn metals from ihl'i1· rn·cs . 
The inventor claim~, in memlH for extracting predom; 111oh1hi 

from their ores, the combination of nu outer vcsHlll rmiting in Hnit
ablo tmnnions for containing the reagent or dum1fral solntion, um! 
having inlet arnl outlet pipes t•ommnnit!ating, i'eHpeotively, with the 
top nncl bottom thereof through said trunnionR, a perforated YPsRel 

in Haid outer chamber, and adapted to receive tlw crm;lwd ore, nml 
provided with a mm1hole opening extending to the 1mtsitlL~ of tho 
latter, and moans for reciprocating the inner YeRHel am1 for rotating 
the outer vessel on its trunnions; whereby the contents of Uw inner 
vesHel may ho cliseharged. Ah;o, the rnetho1l of separating predouH 
metals from their ore, consisting in placing the rlisintegmted or 
crushed ore in a doHe<1 perforated vessel and causing the latter tn 
reciprocate in the rettgent or chemical solution, 1Yherehy tlw latte1· 
is enabled to more effectually aet upon the ore. 

497856-Jlfay 28, 1898. C. G. Bnmrn. 01'e. tm1k. 
In a tank for leaching or satnrnting ore, the combirnttion with a 

false bottom and a piece of textile material laid upon Urn Upper siclu 
of said false bottom; of a series of vertically tlhiposed perfnrntetl 
tubes desitrned ttnd adapted to holll the pieces of ore 111im't antl pro· 
mote the circulation of the leaching or Ratnrating solution. 

5259'70-Septembm· 11, 1894. J. STomm mid B. '1'. LAUY. Jfoilwd 
of and apparatus f 01· dissolving, leachin[l, and jillcriug. 
The inventor claims the improved method oi dissolving, fonching, 

and filtering, consisting, essentially, in connecting it plurality of 
closed tanks in series, then introducing an expansible medium 
upon a body of noncompressible fluid contnined in it terminal 
tank to fnri·e the said fluid under pressure into the successive tanks 
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and through the material under treatment until it rel\L:hes the final 
· tank, then connecting this last-m111wd tank with the iuitfal tank, 

and fiually introducing pressure in the said final tank tn forrn1 the 
fluid the1:efrom so thnt it may be rlltmned to saicl initial tank. 
And in an apparatus for dissolving, leaching, and filtering, the 
combination of the tnnk adapted to contain the umterh1l to be 
treated, a tank adapted to contain n noncompresHible iluitl and eon
neetecl with a source of steam, gas, or vapor supply, 11 valve-l'oll
trnlled pipe from said fluid tank to said material-containing tank, 
n final tank !Jeyond the material-containing tank, 11 vah·e-controlled 
pipe connecting snid material-containing tank with said final tank, 
whereby the fluid is forced into said foml tank, a vall•e-controlled 
pipe conneding sai1l final t:mk with the initial flui1l tank, and 
means for admitting an expansivti meilium into sni1l final tank to 
force the fluid therefrom back intu tho initial tank. 

5:10397-Deccmbcr 4, 18fi,f. N. H. CoNg, Filler liari·el. 

In an apparatus of the ·class dcscribe1l, the 1•mnbhmticP1 with n 
revolnble cylinder having u hollow trnnnion, an1l a hea1l pro
vi1lod with rarliating channels having inclependent valves of 11 
filter iirranged in said cylinchn· !tml vnlveH for opening or dosing 
snid dumnels iudepemlently of wwh other. 

5.'Wfl81-April 2, 1896. 'l'. L. vVn;wALJ, a111l J. B. l<'HANK. Rcc(!jl

iaclc Jew Pecovc1·ing precious metals from. xolilli011,q, 

This invention relates to apparutrni wherein the re1•overy of tlw 
precious metals from cyanide a111l other ~nlnticms i~ effed.erl hy 
passirig the Holutions through a filtering urntmfal, hy whidt tho 
precious metals are procipit.at.etl. An1l the inrnntrn· clnimR, in ap
paratus for the extraction of precious metnlH fmnt H"lut.ions, tho 
precipitating box, having an mulnlnting, sinuous imssage from end 
to end, comprising a series of alternate augnhtr 1fopreHsionH and 
elevations, provided with a seril's of retaining pin~, nttal'lw<l to 
the interior of said precipitating box, and extending into the pro
cipitating, filtering matPrial within said passage. 

54!J117-1Yavember ti, 18.'16. T. L. WrnwAr,1, ancl ;r. B. FnANlC 

Apparatus fm· recovery r!f 111·m:iaii.~ 11wt1118 from ilwir .~olut,i1nrn. 

The inventors ulaim, in apparatus for the recovery of )ll'ol'iuus 
metals from their solutions ii precipitating box iulaptcd to eontain 
a finely subdivided, metalli<~, preeipit!1tii1g roagent, <1ivicle<1 into a 
series of compartmentH l>y removable vorforate<l partition~, sai<l 
purtitions l1eing provided with adjnstnlik\ gateH, eontrolling the 
flow of said solution through Urn perforationH in sai1l partitionH for 
the purposes 'indicated. 

54tJIJ22-.Novmn/Jer 12, 18.'i(J. l'. AuuA1,r,. App1mil't!N .fm· c>.1:t1•11diun 
of pr·ecio11.; metala. 

The specificationH set forth that in the treatment of oreH hy the 
eym1ide procl'BS to extract their golcl and silver content~, it is the 
usnul practice to place the ores in open le1ichi11g tanks nnd allow 
the cyanide solution to percolate through the muss nml so diHHolve 
au<l remove the precious metalH in solution. This method is on 
the whole fairly efficient, but it occupies consideruble time (forty 
to eighty hours) and causeH a large .consnm ption of cyanide through 
decomposition, owing to its long contact with the ore and atmos
phere. \Vith many clnsses of ore, howevm·, it is found that agita
tion of the ore and solution is neccHsary in ordor to obtain the best 
results or largest extraction of precious metals. Pnrticnlarly iH this 
the case with silver-bearing ores or ores carrying eonsidcmble valne 
in silver. 

The agitators heretofore in use shorten the time neeossarv to 
dissolve tho precious metnls; but they invariably ertuHe a i;1rge 
consumption of cyanide, due chiefly to the cnntinnous agitatfon of 
the solution in open tanks or in partly filled barrels in the presence 
of an excess of air, while the ore when llischarged from· the agita
tors is in such a condition that very often it can not be leached, or 
at best but part of the eyanide solution contnining the dissolved 
gold can be separated from the ores. Then again, the airitators 

now in use are of such small capacity ns to tul<l largely to tlw eost 
of treating the ores. 

This invention relates to a now machine for treating ores by (~on
tinnons agitation and continuous percolntion UJHler pres~nr1.1 or hy 
means of vacmun a111l either with or witlumt extemnl or n~lclitional 
heat. A111l tho inYentor elaims a percol11tor for treating orrni by 
the cyani<le proeeHs comprising nn nntl'r shell mpable of Jidng 
dosed, air-tight, hollow trunnions upon whit:h saitl vu~Hol rotates, 
concentric tubes extending axially through tho V<~HHol, j:Jic1 ontm· 
tube blling covered by n illtering rneclimu, it pnHflilge cnnneeting the 
a1mnlnr Hpace bet\\'een the tnbeR with 01H1 o[ the 110lluw tr1111nim1H, 
and a pipe communicating with the duun\ier Hlll'rnm111ing Uw <mh•r 
tnhe. The invention inelndeH other featurL'H of It minor m· Huhsid
iary d11u·1u:ter. 

M2807-.T11n11m·y '1, 18!111. H. G. Wn,i.L\MH. 1lfrthod 1d 11ml apJ1Ct
l'1tt1rn .fc1• t'.rtmcting meia/N .fi·mn thdr m·1·8. 

In nn appamtus for the extraction of procionH 1uetalH from their 
oreH by the wet proce~s, tlw l'omliination of 0110 or more castings, 
wit;h screw conveyors anil mixers, menus for fooding tlrn !lolitl and 
liquic l mattl!rB thereto, 1u11l !t dmn plac!ed nt tho diHd11trgt1 mHl of 
the ensing for eaeh cnnvoyer, luwing itH Anrfnco indinod upon tho 
side next tn the conveyor 1lights or bl1ules, for Urn imrpmm of 
maintaining tho a<lmixture of the li1J11i(lH arnl solids hy proventing 
the Jiqniil from 1:mveliug faHter than the solid nrnl still giving pnH
Hllge by renson of its incline to tho trnvol of thu Holi< lH over tlw 
Hauw; nnil, in tlw extraetion of precimrn rnotnlK from t.Jwir oreH 
by llw 1nit procesH, th() mutho1l of continrnmHly arnl uuiutl!rmpt
<•1lly precipitating and HCJ.!lLl'ILting the rnetnlH, which <'OnHiHtH in 
simultmrnouHly intl'l1dneing tho precipitating ngent aui.l nu in1lu
pmHlont agitating blast of ~tl!am into tho 110lntion of muttil in <lirl'c
tion as 1foscril>ud to sounro 1uhuixturn iu11l nu:itation by n whil'ling 
motion arnl the agglomemticm of tho prrn:ipitnte1l pnrtiull'H of 
nietal, n.ncl continuously Hcipm·11ti11g the predpitntll, hy HeH.ll'lll<'llt 
mic l r ltmtion. 

•iti'i' 114-817itcmlwl' 8, 18.'lll. 8. B .. Lurn. AJ1pm·11tiiH /lJI' ll'll.!'/1i1111 
111'(:.~. 

'l'lto objcc:t, of the present invention iH to 11roviilu an t•conomieul 
anil practical apparatus for the lixiviation of ores, mid part.ienl!irly 
npplimihlo to cnHeH where 11 largo maHH of material lutH to umlergo 
treatrnent-n~, for example, in the lixiviation uf lnw-grncfo gol11 
Ol'l1S by tho cyauiile proceHs-arnl who1·0 tho expense of lrnndling 
umtoriill liecomeH an important f1wtor with l'l'Bpect. to tho conmH1r-
1fal working ol the prOl'OHH. 'Pho in\'lmtion 11pplieR, gt>uericnlly, 
to the lixivintion of co1111niuute1l or pu1Yerize1l malerial of nny 
elrnmcter, lmt it is es1x~1:ially 1leHig11ed for the lixiviation ol m·es 
liy the eyani<le proceHs, for in the trcmt.mont of ore pnlp 01• sliuwll 
by tlw cyanide and other like processes !L lnrgo 1unount of nmteriid, 
often ol' a low grade, has to be snbjoi:te1 l to the action of un 11q11e
ous Hnlntiou of a cya11i11t~ or other Holvent, or to the sncc(•~sive 
1rntion of a series of Rolntim1H. 'riie t•.m11mon eonnm of proce<lurn 

· in working the cyanide proceAs on r1 large settle if! to rnn the nre 
pulp into large vats n111l then to cause the proper solutions for 
lmwhing out the preeions metals to percolate therothrough, for 
exmuplu, llrst an 11llmlinc solution, when the ore is acill, tht•n !'1 
strong solution, then t1 weaker solution, arn l Jinally water to wnsh 
the pulp. 'l'he vat iH then Pmptiod nrnl reJilfo<l with fresh ore 
pulp; nlso, the Holveut process is smnetimes worked by ngitatiug 
the pnlp arnl leaching snlntion in pans nr vessels. Both systems 
require considerable labor and are intermittent. 

Another ohjeet of the present invention is tn provide rnem1i-1 to 
make the Pxtraction proeess continuomi, so that the ore pulp Hhall 
progressively and continuously he associated with tho solutions or 
the washings which may be nece~sary for thoroughly exlullrnting 
the values from the ore. '!'his is accomplishe<l by conRtrncting a 
leaching tnnk, in the form of 11 long trough, which mny bo dh'i1led 
hy one or more fixed or removable hri<lg<>s into f'O many tmngh 
seetinns as arc required for the sevoml rnlntionR or wnHhingH wht•n 
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one leaching is not sufficient; or by providing a Aeries of tanks or 
troughs operatively arranged with reHpect to eaeh other, employ
ing in connection therewith a conveyer for the ore pulp a1lapted 
to continuously feed the pulp with a steady movement through 
the se1'eral solutions in au nninterrnpted flow through the appa
ratus to the point of discharge without any intermeclhite stoppage 
or handling of the same whereby the lixiviation of the ore is 
effected. 

For the purpose of rendering the operation eontinnouH, provision 
is made for a constant drawing off of the charged solution or solu
tions from the leaching troughs and an inflow of fresh solution 
thereto. In the case of the first cyanide solution the inflow is 
preferably at tlw. ore-entrance end of the trough or trough section 
and the current is with the ore, thus eatching the fine float gold 
canied hy the fresh pnlp; but in the Hubscquent troughs or trongh 
sections, and also in the first, if preferred, the inflow of the solu
tion (or washing water) is preferably made at the ore-exit end and 
the outflow of the solution is at. the opposite end where fresh ore 
or pulp is entering the trough or trough section. ThuR, in this 
latter case, the flow of the solution is opposite to tlrnt of the ore. 
The fresh cyanide solution first acts upon pulp which is largely 
leached out, ai1d as the solution liecomes more arnl more ehnrged 
with the gold or predous metals it meets pulp that is progressively 
l'icher in the metals, and the conditions are thCJrefore favorable 
for effecting a complete extraction of the precionH mehils by the 
.solvent.. As a preferred form of conveyer, slowly-mol'ing blades 
transverse to the trough or tank are used. These bladeH extend 
across the tank with jnst enough room at the sides for dearance, 
an!l they reach from above the surface of the solution <lown to mul 
into the ore pulp on the bottom of the tank with oponingR or 
notches in or along the lower part of the blades for the underflow 
of the solution. These blades divide the trough or tank into a 
munber oi conununicating divisions and form what may he called 
"tmveling partitions," moving slowly throngh the trough from 
encl to end thereof. The lowm· edgeB of these blades are prefer
ably fashioned with mlrn teeth, and they opm\, up and rake along 
the layer of ore pnlp on tho bottom of the tank !\IHl dfoct a slow 
and progressive inovement of tho mass with a constm1t plowing 
therethrough and exposure of fresh portions tlrnroof to the action 
of the solution, while the solution in the tlu1k ns the series of 
blndes move forward has to flow back through the notches or 
openings in the bottom of thH tmwling blades from each of t.heso 
di visions formed by the tila<lPA, reHpectively, into the tuljneent rear 
di vision, and thus there iH secured a conHtant and steady under
flow of the solution in clo:;e proximity to the agitatecl pulp. ThiH 
flow of the solution is in addition to and distinct from the flow due 
to the constant addition of fresh solvent at one end of the trough 
and the drawing off of the charged solution at the other end 
thereof; but it will be seen that the nnderiiow thus effecteil pre
vents a mere surface flow of the solntion from one end of the 
trough to the other. On the contrary, as the flow from tho, 
respectivo diYisions of the trough is from the bottom and under 
each traveling iiartition or blacle, the overflow or clischarge from 
tho trough 11t the end is necessarily of the charged portion of the 
solution. It will be seen that this method of leaching ores places 
the ore and the solvent under perfect control, which is a very 
great advantage with respect to the economical leaching of ores. 
There is an agitation and constant shifting of the pulp in the solu
tion, which very much accelerates the action of the solve.nt and 
shortens the time required therefor, and the speed of the conveyer 
can be regulated so that the pulp will not remain in the tank or 
tanks any longer than is necessary, and yet long enough for the 
extraction of all value therefrom. On the other hand, the flow 
of the solvent through a tank can be gauged so that it will issue 
from the tank fully charged or charged to the degree most profit
able under all the comlitions of the case. 

576118-Februai·y 2, 18.97. W. F. HEA'rrDrAN. Memrn .foi· e:utmct
ing gold m11.l sil·ve1· .from sea wat<'l'. 

In ordPr to extract said metals, the sea water or salt hike water 
is passe<l through a filter made of. carlion, and the gold and silver 
held in solntirm in the sea water or salt lake water are freed from 
the chemical coml>inations in which they occur in the water. 'l'he 
uhlorides arnl bromides of gold mHl silver in solution when passing 
through tlw carbon Jilter are !lecomposed hy the re<lncing power 
of the carbon, the liberation of chlorine, arnl tlw destrnetion of the 
bromine combinntion, with the result that nrntallie gold awl silver 
are precipitated in the carbon filter anrl depnHited in the pores nrn l 
uvon the snrlace of the carbon. And the inventor claims a tank 
mounted on suitable supports and provided in its side with an 
inwardly opening valve or gate, said tank having a perforated bot
tom, nml a filtering medium arranged on the bottom and compris
ing alternating layers of cotuse and fine carbon, a layer of wire 
cloth, and a perforated top covering. 

584627-.JumJ lii, 18!17. J .. T. Dmmr.E. .Apparatus .fm· e;1:ll'arting 
gold f!'om mi1·iferous material. 
This invention lrns been devised in order to provide a nrnchino 

for use in the extraction of goltl from amiferons material by tho 
aid of chemical sol nm ts, in order to illfmro tlrn partichis nf anriferonA 
material being brought into intimate contal't with tho cynnitle or 
other solvent solution. It includes a vat or pan to receive t.he aurif
erous material to he treated, having at or about its con ter a verLicnl 
shaft or spindlo with one or more agitators or stirrers nttnehecl to i tA 
lower ernl.. l\I otion is imparted to this slrnft or spindle lly lmvel 
gearing or other convenient mechanical contrivances, and mmins are 
provided for reversing the rotation arnl controlling the Rpeed of the 
iigitators, as well as for raising or lowering the agitator shaft or 
spindle. These moans may comlist of a screw-threaderl lifting J'(J(l 
with corres1YllHlingly threaded bevel wheel in gear with u hevl~l 
pinion Jltt<ld with a crank handle, whereby it may lie rotntei\ in 
the reqnirod (lirection; or, if preferred, a raek and pinion may bo 
used for the pmpose. The inner side of the wall of this vat cir pnn 
is provided "·ith n smfos of projections whid1 produce eddies CH' 

swirls in the nrnt.l•rial umler treatment nH it is ctirried rournl t.110 vat 
or pan. In order to !lrain or <lmw off the gohl-bmring solvent 
from siiid viit., it. is providc!l with a vertically slii'ling vah'e, A 
waste discharge valve may also bll provided in the lower piirt of 
the vat or pnn for the pnrpose of enabling the waste material to ho 
sluiced therdrom after the gold has been dissolved aud the golcl
bcaring solution hus been dmwn off through the valve ahovo 
referred to. 

5814Q8-Augirnt 8, 189'7. H. L. SUI,MAN. Method qf nr~m,ering 
preniou,q metals jhmi their solutions. 
This invention has for its object the recovery of preeious metals 

from solntions of tlrn same by means of a now and improvecl !tppa
ratns, tlrn apparatus being constrncted to effeet tlrn dliposition or 
"precipitation" of the precious metal or metals in solution upon a 
"precipitating" substance 01· "precipitant" which is in a solid but 
more or less finely divided state. 

The apparatus is designed to reeover these metals from solutions 
of their haloi!ls by means of the employment therein of dense but 
more or less finely divided carliou, subsulphide of copper, 01· other 
suitable preeipitant; iigain, also, for the recovery of the same 
metals from their cyanide solutions by means of the finely divided 
zinc product commercially known as "zinc fume," and generally 
for analogous requirements. 

It is necesRary that whatever the nature of the precipitant used 
ancl the degree of fineness to which it if; found desirable to reduce 
it primarily, it shall be of greater Hpecillc gravity than the liquid 
or solution desired to be precipitated by it, so that the precipitant 
shall tend to settle from the liquor by gravitation. Further, it is 
necessnry to this invention that the solution or liquor to be preeipi · 

,, 
) 

~ 
! 

t. 
·I 
j 



CYANIDE PROCESSES. 619 

fated shall percolate npmml through the maHs uf soli<l finely 
divided precipitHnt. 

In an :1pparatus with parallel YertiLml Hille~ the upwtml flow of 
liquor would tend to carry off finely 11iyi1lecl partfoles nf precipitant 
unless special means were ttiken to preyent this. FilterH tend tu 
become dogge<l 111Hl are geiwmlly UHele~H for thiH pm·1111He, Ho that 
tho inventor retains tlrn partfoles of tlw suli1l precipitant, upon 
whose surfaces the preeions nwtnls are in conrHo of deposition, 
within the apparatus by indueing subsidence nf them. This is 
eifectetl hy continually redueinjj the upwiml rate nf liquor How, 
which i8 secured by constm1tly increaHing the area of the liquor 
column ns it rises higher in tlw npparntns. 

The apparatus takes the form of a funnel. 'rhe liqnor onters 
(under a sufficient pressure or ''head'') through the bottom 
orifice. It then meets with and thoroughly mixeH 'rith the muss 
oi finely divided precipitant in a cornlition of suspet!Aion in the 
liquor. '.l'he solid, finely divi<led particles do not Hink againHt the 
comparatively mpid inflow, or are prenmtP1l from doing so to 
any extent, hy means of an nutonmtic valye of nr1linary type. 
By this intimate itdmixtuni o[ liqnm with pnwipitant thu deposi
tion of the precious metals in solntion in tho former is dfocte<l upon 
the minute surfaces of the lntter. It now only rownins to remoyc 
tho dopletecl liquor from tho partides of tlw solid Jll'lWipitunt con
taining the gold, silver, etc. As tho liquor continues its upwanl 
flow by virtue of the continually divorging Hi1ll>H ol tlrn nppimttus 
tho artm of the liquor column l>ecomes grmter awl greater. '.l'hu 
l'ate of the vertical uptluw is tlrnruby emTeRpon1lingl,1• ro<luct><l. 
'l'his continlrns until it point is n•1t<~lll'1l nt "·hi<-h tlrn npflow is 
vertically so slow that the JineHt partideH nre able to settle nr Anl1-
side against it. At m1y point, tlwrof< ire, ahon1 thiH limit or ''zone'' 
the absolutely clear liquid may he drawn off from the appamtuH 
free from suspended particles and tlepleteil nf its procions-metnl 
contents. 

If the precipitation of the preeionH metalR he <lemne1l tn ho in
complete in one appamtnA, owing to the richm•ss of the mighml 
liquor or to other canseA, the ontHow may he 1•anRt~1l to pUHH into lt 
second Rimilarly arranged apparntuH or through t\Yo or morn snd1 
apparatus placed in series; but in gm!t•ral 01w appamh1s can he 
made to secure prnctically perfocl removal of tlw lll'l'<foUH motltls 
dh!Rolved in a gh·en liquor by the nso of tt suitnhle JH't•cipitant. If 
a series of two or more of such apparatus he employed, the ilnit o[ 
the Aeries may be used to emieh qnnntities of precipitant which 
luwe only been pm"tially use<.1 up to their fnllPst cnp1wity of pre
cipitating the precious metalH, while the SlH'cee<ling memlmrH of 
the series are supplied with the nece~sary 1m101mtH of less rich or 
qnitB fresh precipitant in order to rem<we nny rmuaining traces 
of gold, silver, ete., which may escape unprecipit1tted in tho out
flow from the first apparatus. '.l'he 111mror precipitate~ in these 
Inst apparatus are in course of time remoYNl through the bottn.m 
of t~ie apparatus and transferred to tho first one of the serfoH, thero 
to ht~ emiched to their full capneity, while their place is taken by 
fresh quantities of poorer or quite unused precipitating agent, and 
so on. 

'When the precipitate is deemed to he sufliciently rich, it is re
moved from the apparatus by a "three-way cock" at the bottom 
thereof, or by other snitahle arrangement, and the precious nrntal 
it contains finally recovered by any suitable method, such as in 
the case of the employment of a carbon precipitant by buming, or 
in the case of the use of u zine precipitant by smelti:qg. 

The apparatus is also supplied with a small central fnnnol for 
the introduction of fresh quantities of precipitant from time to time 
to the point of maximum precipitating action in the nppnratus, 
i.e., near the inflow, By providing this funnel with a bell-shnpe1l 
or inverted-funnel termination u sort of "chnmber" is prodnceLl 
in the lower part of the apparatus having an annular spuee for the 
passage of liquors between the rim of the smaller funnel and the 
sides of the large one. '.l'his chamber ii;! of considemblo aid in 

promoting the action of the precipitant by keeping the bulk of it 
constantly near the liquor inflow and securing perfect admixture 
by me1t11H of the vortex currents, etc., it imluces. It is further 
<le~irablB to break up the rnpi1l rush of inflowing liquors at their 
point of entry into the appamtns, and to secure their subdi yision 
awl intimate admixture with the precipitant ns oarly as possible. 
1'hiH is eflecte<l by capping the end of the inlet pipe with a small 
porfornted cone or "distributer." '.l'he perfomtions may lie from 
one-fourth to one-tenth the clinmetor of the inlet pipe, but their 
total itrea must be larger than that of the sectional area of tlrn pipe. 
'l'he holes may be bored in a direction perpendicular to the cap 
eone or they may be made "tnngentinl," i. e., bored nt n tangent 
to the intemal circun1ference of the cone, thus seeming a rotary 
initial How of the inflowing liquors insteaLl of n series of straight 
stremns. In the majority of cmies, however, perpemlicular bore 
holes answer equnlly well. 

The elenr precipitated liquor may he 1lrawn off at any point above 
the limit of subsidence either hy a pipe, or, preferably, by allow
ing it to flow equally over the rim circnmfernnce of the apparatus. 
'l'ho latter method secures tho quieter 1t1ul more uniform outflm1· 
and does not distnrb the top layers of liquor undergoing final sub
sidence by estflhlishing n c1uiek current in one purticnlar direction. 

If desired, the rim may he encircled with a filter sereen of lawn, 
calico, or other filtering or straining medium, so ns to retain within 
the apparatus any rmrticles of precipitant which may be floated or 
"hnoycd up" by lmhbles of air or other gas. 

'.l'he clear liquors passing ovor the rim and through the precau
tionary 1Utm· or strainer fall into and are collected by it circular 
trough or "launder," attaehc1l to the appnmtus below the rim, 
whence they are conYeyed mrny by a pipe. As before stated, this 
nmy lend into 11 stomge vat or into another similar apparatus, or, 
if depoRition of the 1lm1ting. pm'lieles is not absolutely complete, 
into any suitable type of. apparatuH-Anch, for example, ns the· 
Hlat-partitioned tank nse<l for freeing softened water from traces of 
clopoHit-wlrnre snl.JHiilence iR flnnlly rendered abRolute. In most 
<'UH<~H where the traces of precipitant have escaped, I have secured 
perfect fhrnl snbsidenl'e by nllowing the liquors to flow through a 
slmllnw phtin timk of front four to six times the ar<:a of the top of 
the precipitating appamtns btifore passing them direct to the stor
agn liquor vats. 

Ruch an apparutus as is described is termed a "precipitating 
cone." It mny be constructe<l of any suitable material, snch as 
wood, stoneware, galvanized iron, etc., according to the natul'e of 
the liquor or precipitant it is designed to treat. Its action, until 
tho charge of precipitant it contains is exhausted and requires 
renewal, is per[ect.ly automatie and continuous. Its cii,pacity, its 
height, the m1gfo of its sides, the ratio diameter of inflow pipe to 
top arett of eo1rn will naturally vary with the volume of liquor to 
be dealt with, the rate and head of liquor inflow, the relation of 
the specific gravity of the li<]uor to that of the finely divicle~l pre
cipitant, the actual coarseness or fineness of the particles of the 
latter, and so on. These data may be calculated or decided by 
pr1Jliminary experiment in any particular case. As an example, 
however, of the application of this invention to the recovery of 
gold bullion from cyanide solutions,. the following dimensions of 
the apparatus ai·e cited: For n flow of from 600 to 800 gallons per 
hour it depth of 5 feet, with a top diameter of 5 feet, is amply suffi
cient. The L1imneter of the inlet pipe is from lt to 1~· inches, 
aecording to the head of the inlet liquor, while the perforntions of 
the cap cone or distributer are three-sixteenths of 1 inch in diam
eter. The charge of zinc fume in such an apparatus varies from 5 
to 80 pounds, according to requirements. 

587874-Augusl 10, 189"/. E. D. SLOAN. Barreljilter. 

'.l'he object of this improvement is to provide a suitable filter 
barre1, with a durable and highly effective filter, at comixuatiyely 
low cost. With a view to securing the desired ends the usual 
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trnnuioned irnn barrel is lined with lead. The framing of the 
filter l>ed i8 composed wholly nf sniktble wond {'apalile of fairly 
resisting the action of chlorine and acids, and which may lie Jllled 
with suitable matter to enable it to better resist the clestrnl'tive 
aetion of the corrosive solutions. The filtering medium is composed 
of material which resists the solutions, is well protected against 
undue abrasion dne to the action of the solid 1natter dnring the rota
tion of the barrel, and it has its filtering area snpporterl to enable it 
to safely bear the overlying contenL~ of the barrel by an nrnlerlying 
floor of such mel~itl as will practically resiHt the action of ch lol'ine 
and ~mlphuric aci<l-as, for instancr~, it lead tloor-aml the lattel' is 
freely pcrforate1l tn iulrnit of the prompt rlisclrnrgu of tlrn Jiltere<l 
Jiqnid. The filterilig surfaces itrc flat, and hence the bo!ly of any 
woven filtering medium is mitintained in ii eo111lition n10ru favor
:ihle to the p11ss11ge of the liquid than woul<l be the case if it oecu
pie(l a curved line and said surfaces were conmve iu conformity 
with the interior contour of the barrel. The framing of the filter 
bed involveH inexperniive straight work as rlhitingnisherl from the 
curved or segmental work in framing, which is ma11e t.o conform 
to the interior of the barrel aA herotofore, arnl tho filter framing is 
constrnctell in parts which are so interlocked as to secure rigidity, 
but which may be readily applied to or remoYe<l from the bnrrel 
by way of the mmal manhole and without clemnging the lead 
lining or the means hy which the lining is e.lampe<l to the barrel. 

5[)/872-.Tcmumy 11, 1898. P .• T. DoNOl!Ulil aml ;r. 1". Comrnn, 
Precipitating .wife. 
Tim combination with a closet! vessel or stamlpipe provi1led 

with a normally closed outlet at its botto111 for the prt•dpitiite an<l 
Juwing a body or eolnum of :dnc HlingH or lilrn nrntorhtl in its 
upper part, adapted as corroded to fall into the luwtw part, of 
mem1~ for snpplyiug, under pressme, the solution containing tlrn 
predouH metiil to the lower end of the said b()(ly or cnlnnrn of 
Jilings or like nmterinl, to cause the corrosion or oxidation thereof, 
whereby such corrotlerl or oxi<lized portionR will gralltmlly precipi
tate to the bottom of the vesHel or standpipe and the fresher por
tions of the filings or like 1111tte1fal be expose<l to the nscending 
solution. 

110118.JO-.Jaly 5, 1898. ·.T. \Y. PAcK. Recovery of {/Old from iomi1• 

solutions of chlrwination wm•/,w. 

A means for recovering gold from waste solutions of chlorination 
works, co11siHting of a tank having an inlet pnssage at the lower 
portion 11nd au outlet passnge at the upper portion awl h:wing 
metallic alnminmn contnine1l tlierein, and intermellhite between 
the inlot and outlet passages of the tank, and a filter iixetl within 
the tank between the metal and the outlet imssage and having 
its lower shle coated with a substance which will arrest the fine 
precipitated gol!l and preyent it from passing off with Urn li<1nid. 

608554-.AUf71l8l 2, 18.'J8. R. Mooum. TYashin11 01· lmchin11 appa-
mtiis. 
In m1 appar!itus for washing or leaching, a series of cells, one of 

wltich is a dry cell and the others of which contain washing or 
leaching liqnhl, means for introducing the material to be washed 
into the dry cell, an oscillating Hhnft extending longitndilmlly of the 
series of cells, means operated liy said shaft to transfer the material 
from the dry cell to the washing cell next in series, arms attachecl 
to the oscillating shaft and extending une into each washing cell, 
and scoops on said arms. 

1108£J45-Auf7irnt .9, 1898. H. B. WII,J,IAMS. Li:ufoiation appa1'atus. 

In a lixiviation appnratns, the combination of it vertical series 
uf 1tnnular tnnks arranged one above another and each provided 
with an exit through which ore or other substances may be clis
eharge<l into the tank beneath, each tank bottom being provided 
with an ascending incline leading to·cine side of the tank exit and 
having a descending incline on the other side, means for feeding 
ore into the topmost tank, pipes for c01weyiug leaching solution 
into the ~uveml tanks separately, the feecl of the ore to be continu-

ous and the feed of the solution to be continnous or intermittent, 
Jilterl'I located in the several annular timlrn, an<l automatic serapinir 
and :-;tirring mechanism to eanse the ore arnl Holntinn to be mo\'l'•l 
around each annular tank and ovor the filter therein. 

IJ1059il-Seplemba 18, 1808. R. A n11m and D . • T. NBn1,r.. Filtn· 
frame. 
In a Jilter llltrrel, the combinat.ion of a rublwr gmting havinJ.t ii 

corrngatcd surface in contact with the curve1l inner lining 1111<1 
periphery of Rtticl filter h!irrel 11d11pterl to allow the filtering rnln
tions to run along aml down the lining of said barrel, a perforatt><l 
l.Jedplate of glass m· porcelain curve1l l'onccntrie with the illlll'I' 

periphery of said barrel and resting on :;nit! rubber grating, a Jil. 
tering medium on Haill glaHs beclplate, a enrvP<l gli1ss grating rl'~!
ing on sai1l filtering medium, t.wo oppositely dispmicd cleats sernrt•1l 
lengthwise of ~aid lmrrel to its inner periphery ndjaeent to tlw 
ends of said curved glnss bet! ph1te mul grating, nncl we< lge keyll! 
between said emls and said cleal's aclnph~d to key said m1.m1lwr>< 
against the barrel. 

fl11515-i;ci•cpl1lmlil'r 27, 18.98. ,T. P. Sc1mcn, Jr. Jlfra11,qj(J1• e;r/rwfo1y 
p1·eciu1rn nwtal.1. 

In a metallurgicnl appitrntus fnr trmting on\ by a cyanide soln
tion, a tiltable tank comprising a Huitahlu Hupport, a tank hody 
having n discharge gate at its !'(•11r end and pivntetl to thP 8t1ppo1·t 
iit a point. between itH center mHl the front mHl, n drain devico i11 
the hot.tom of the tank for drawing off the t~yaniclu solution, hultl
ing springH monnt.011 on the support and l'llgnging with tho tunk 
body itt points between its tlischurgo end and tlw pivotal comwdiun 
thereof with tlrn Hnpport, and nrnitns for retmcting the holrli11g 
springs from ongngemont with tlw tank hmly. 

fl11fJ.'J5-0ctube1' 4, 1898. .T. PooJ.N. I'l'O<.'CNS 1(( mul c1ppffml11s ,1;,r 
/.!'eating 01'/J lailiny8. 

- For the continuous trentmm1t of pulps, i,ilimeR, tailings, awl tlw 
like with cyanide and similar solvent solutions aml in (•.omliiun
tion, a serieH of shallow tray-like haths, a rake in each hnth 11f t lw 
series, means for redprocating tho mkes, an overliow chute at tlt1• 
end of the series, Hettling tm1lrn to receive tho overllow from· tlw 
chutes, means for separately discharging tho Holicl and li11uill l'on
tcmi<i of the tanks, conveyers aclaptPd to rniHe tho solid content>< 
from one tank after discharge, a laumlor in which such conlPlll>< 
are rceeivetl and in which they may be further trmtctl with a ~ .. 1-
vent solution or wash, and a furtht>r settling tank for receiving t I 1t• 

llischarge from the la urn ler. 

615Dll8-Dcce111bei· 1.9, 1808. 'l'. OHANl~Y. Anmratirn fol' il'mlil!y 
ore,q, etc. 

In au npparatus Ior treating ore, the eombiuation of !l tnuk 
adapted -to contain a brnly of the ore to he trnated, tlevi('l'S fnr 
feeding ore into the top of ~aid tank and discharging it frum 
the hottom thereof at a point above the ttmk in a contin111111>1 
manner, a solvent supply reservoir, a receiver eonnC'ctio11s h1•· 
tween the tank and said supply reHervuir, and receiver for prrnlm·
ing a continuous liow of the solvent throngh the tiwk in It direction 
opposite to that of the movement of the ore, nu endlcss-ehnin 
carrier in proximity to the tank a!Hl having draining lnwlwt" 
adapted to receive the ore dischargml from the tank, means f111· 
discharging a liquid upon the dmiirnge buckets, and mennH fur 
collecting the drainitge from the buckets and returning it to t hl• 
aforesaid supply reservoir. 

IJl/029-.Jarmai·y 8, 189[). W. A. K1iNlilMAN and W. H. HAHTl.l·:V. 

Apparatus .foi· scpa1'aling liqnids f1·om sol·ids. 

The method of almtracting liquid from finely pulverized orn, or1• 
slimes, or other solids impervious to percolation with which t.hl' 
liquid is mixed, which consists in subjecting the 111ixtnre to gaseom; 
pressure applied above the same, and simnltaneouHly to the action of 
a partial yacuum applied below the smne, removing a portion of the 
liquid by filtration below the body during compaction of the solid8, 
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and rollecting and abstracting by pressure tho nmu1iui11g liqnid 
above tho compnderl solidH. 

6174tJ7-Jmwm·y 10, 18!![1. P. Aucur.r.. Cyanide fl/ta tank. 

In a cyani<h~ tilter tank, a vertieal metnllie side or wall, n, hori· 
zontul bottom secured thereto, having a eentml opening, ii packing 
ring secnre<l to the insi<lo ol' s1litl wall, near the hot.tom, with a 
ilpacing, n !'ystem of level joists converging from the periu1eter 
towmd tho center, npon said hori:r.outal bottom, a phtstic tilling 
between said joists sloping downward from the packing ring regn· 
lnl'ly townnl the central 01wning, a ltivel floor with interstices 
htid npou sai<l joists, permeitlile iiltering materinl upon said Jlonr, 
aml a covering of textile fabril', tile outer margin of which iH p1wke1l 
into the crc\'ice between t.he imckiug ring nut! the vert.iml wall. 

618fJ'J2-.Jamm1·y 81, 189.'I. P. Sommnu,g, Appamt11s.for e.1:/1'111'1· 

ing mdafo. 

An appartttus for extracting nwtals, eousistiug of pamllel barrelH 
·having mmnlar disks closing 0110 mHl with <'tmtml inlet npeningH 
for tho material, a Immework arnl roller support. for sai<l lmrrolH, 
means whereby the barre!H are rotate<! in opposite 1lire<'ti<>11H, 
spiral flanges fixed to tlrn interior of tlw hurrnls for a<lrnut:ing tho 
matorial t.herethrough, de\'ices for fee<ling matl•rial nrnl Jlni<l mittkr 
to tlw 11ppnrmost barrel, means for suparnting the cnarHu from Llw 
fine materhtl arnl delivering them Ht•pnrtthily, arnl mennH fm trnnH· 
ferring nrnterinl fro111 the discluu·ge e111l of one bnrrol intn the infot 
end of the barrel below. 

il1!i211-f<'ehruary 7, 189tJ. A. M. Nwnm,,\S. Filil'l'iUf/ apJH1?'11/1rn 
for .~epul'llting gold and .~ilver limring ,.,ilutim1N. 

This inwmtion has l>een devised for the pnrpo~o nf provi<liug 
nwnns whereby soli<IH or insulnble nmterinl may be Hepnrnte'l fr11111 
liqnhls cm·rying ~ame in snspension, but more partim1larly for tho 
purpose of providing 1n<>ans 'vlwrd>~· the Ht>paration nf golcl mill 
siker Jiearing solntiomi from tailingH, HlimPs, png, or pulvcriz('<l on1 
may lie canie<l on continuouHly !t!Hl in snch n way that a !'lean nr 
partially clean lilter cloth will be eontiimnnsly ln·ongbt. into optmL· 
tion without necessitating stoppages for rPclrnrging, UR requirccl with 
the appliances at present in nsl'. 

The es8enthil feature of tlrn invention consists in the nRe of 11 
rotnt.iug wheel, disk, or table formed with a Hmfos of nir-tight. rnrn1-

pnrtments eoverecl with cloth or other filtering material HnpportL•d 
upon a metal screen nr perforated plate mH l n1 la pte' l to he antomntk
ally pla1·ml in commnnication with a va('unm Jllllll]l in tnm for a 
sufficient time to onnble the liquicl to be clrnwn through tho Jilterillg 
material, lC'aving tho solicl constitnonts upon the filtering Hnrfal\e, 
wheneo they l'an subsequently be remoye<l hy brushes, jLitH of 
water, scrapers, or similar contrivances, provision being ma1le for 
antornatieally ullowing air to enter into the varions compartment~ 
at the desired period of the opemtion to facilitate the removal of 
the solids from the outer surface of the filtering material. 

620660-JJfm·ch 7, 1899. .T. Luci~. Appm·atu,q .f<n" lreat'lng m•es b11 
li,d 1•iation. 
In a tank for the treatment of ores, a lining com11osed of asbestos 

applied to the inner side of the tnnk, the notche1l or rcceHsed boardH 
applie1l inside of tho asbestos, ancl the steam pipes plnced in tho 
notches in the boards, combined with two thicknesses of groovod 
perforated boards, and the layers of eloth between the boarc!H. 

628465-.Api·il 18, 18.99. G. S. DuNCAN. Applm1t11s f()r sep1imlin!1 
uold and silver bearing solutions jhnn ores 01• slhiws. 

Hitherto upward percolation has been use<l for the displacement 
of the Yarions go I cl ancl silver bearing Rolntimrn in the treittinent 
under the cyanide or other similar p1·ncesses of tailings or free 
leaching ores which are not in the form of slimes. vVith this 
upwm·d plm~olation false bottoms for the Y!tts with webbing upon 
them llaye been uHecl and the solutions have been intro<l need 
umlemeatll these false bottoms, w hieh luwe acted as <listribntorn 

therefur and allowrnl them to pasH evenly np through tho frtit• 
)pal'Jiing ore, <lisplncing t.he gnltl a111l silvm bearing Hr>iutiou t!nn
taint'd therein. '.l'his fnlsP bnttum and wuhbing are nilnpte1l for 
nHo with free leaching oruH only and can not. Im tnnployo<l for dis· 
placing HolntionH usetl in trent.ing very lhwly c!'llHhe<l ol'L'H nr Hlillll'i'l 
which do not leach freely. 

'l'he prnsent invention lutH heun fleviHe<l iu 1mler that tho vnrinn:-l 
solntior!H may be 'liHpht('P<l, ns nbove <les!\l'ihe<I, frnm finely t'.rtlHlll'<l 
or() or Hlintl'R, without the ai<l of nny fal:;e liottom and iiltcring
wehbing. All(] tho invuntm· daimH, in au appamtnR for He]atrnti11g 
HolntionH of the procions muhtlH fro111 rtiHiilnal ores and ;ili111PR, tlw 
<:nmhiuation with a loachiug arnl <liHplm:t~m(111t tnnk 01· Ynt arnl 
with n vat to holtl s1ti,] Holuti,;nH, the lattor huiug phwe<l nt 11 higher 
lcJ\'nl than the former, of it Hl'ri<'H nf pipeH to <'.tlllYl\Y Kaid HolntionH 
from the higher vat, the clischargn enclH of ~ni<l pipes cutoriug Uw 
ll'ndiing vat, a Horieii of hum.ls lawing Hlightly m·chetl portimtH 
which own·Iic tl!Ll said ,Jisclrnrgo mHlH, 1tllll Atining 1ir111s r1uliati11g 
frorn a @ntrnl Rhaft in sai<l vnt, t.ho 11r<:hp1l portionH ol' the hoot!H 
l1eing arr1mg9'! in radial lines, or at right nngleH to Urn movement 
of elll'rtmtH Hut np hy the stirring arms. • 

llJll77J-.lp1•il :Jfi, J8r!fl. A. F. lllll~Y. ApparalHN .for lmr.ld11g 01·1-x. 

A <hwi1·0 for tn'itting pulYerizt•<l ores, compriHing a ll~nd1ing 
tauk, an air cum]ll'l'H~or, n tank for storing tho lt•ttching liqni1l, n 
JH•rfnmtml pi po in the bottom of the lt•nchi11g tank, <•mmPctionH 
from tlw nir compresRor mHl liqni1l Htoriug tank to tho J1t•!'for1tte'l 
pipP, a purforate<l <lrninnge pipo in t.hc l>olt0111 of tho hmk, mHl u 
layur of lillmfog material about Hai1l pipo. 

1J,J4fi.'J8-Jlny II, 18.')fl, C. H. 1'1Mn. Sliuu' fl/In'. 

'L'he appm·attrn 1·uuHiHtll of a tank fit.te'l with n ho()(l of onuie1tl nr 
any nthl'r <•onvunill!lt form. 'l'ho Hi<ltlH of I.ho tnnk prnj1i!'f, 1tlH>I'<• 
tlw point of attiwhmunt ol' the hoo1l, Ho aH to form an mmnhtr f'JHL<·o 

to net nH ii re,:Pptaci<i forming ti launder for 1liH<'IHtrgt> of ilw cll'm' 
Jiqni<l. Jn the centm· of tho hoot! iH an opening, nrunrnl whi!'h iH 
rin•tti<l 01· b11ltc•<l 1t frame nr seating armnµ;etl to <'an·y a Jiltt'.r ('.Olli· 

pusl'<l of ono or 11101·0 laymH of Jlll:tll' cloth or nuy othor woll-known 
flltm'ingmrnlium. '!'he iilter islrnpt in pltwo hy means of a Jl!'olwitivo 
gil'1l or clamp of Hnitahle form nml strnngth to l'llHiHt tlH\ offt•ctiYl\ 
pre~H\ll'O from tho intmior of the tank. A nmnlwr of Hnmll <liH· 
trilmtion pipes fiet at Htwh au angle as to cnnsu the slimes to i111pingo 
on the nn1ler smfiwo of the filter aro co11neetL1d to the seating of 
the Iatttn", th.rough which !;hey pa~s. 'l'lwy are <'tmntwtl>fl tn ii 

main <listril1uter, whiuh in turn iH connecte1l wit.It tho clC1Jiym·y pipe 
or column o[ (;he Hlime pump. Ono or moro taper Hhttpml pings or 
corcH cnnHtrncted of light steel tnl>es, their 11n111 lmr mrying nc<~nnl
ing to th(l Hiie of the tank, pnss through tho hoo'l an<l uxtonll to 
the bottom of the tm1k, '!'hey tapL~r fmm nl.iont 18 indu•s nt the 
top tn 1li inches at tho bottom. l'lwy nm liU:t~(l nt thefr n11por l'H<IH 

with tt fhmg!\, to which iH nttaehed n Hhnckle. Their lower urnlH 
are dosed l1y mmms of adishml bottom rivetrnl in pince nnd having 
·a strong holt or stud ii tterl to its center. Each ping or core re~t1-1 
on a st;ating ilttell to tho outside of the hn()(l and thrnngh whieh 
the plug or core passes. 'l'hc fieating is atta<:lie<l thereto by rnenns 
of itH flnnge. 

In the bottom nf the tank nml directly nrnler the 11pcrture in the 
hon<l tlll'ongh which the ping or <:oru paHReR is a <liseharge <loor of 
the or<linary 1rnmhole or other convenient type~. The owl of onch 
plng or cure passeH enHily into the diHc!rnrge openiuµ;, nnd the <liH· 
chnrgo floor iH 1lrawn up outo its seating OJ' joint by urntmHof the bolt 
or stncl on liottom of tho ping or corp aml by its nnt. Tho plugH or 
corPS when in place arnl holding up the manhole 1loors afford an 
effect tml means of resistarn~e against intemal pr<~ssm·e. 

A spechil pipe is armnged and fitted to tho upper portion nf tlw 
tank to drain the space forming it h1t11H.le1' lmtwuen the top of the 
tnnk and tho upricr surface of the hoo< l !UH 1 tu conduct tlw liq ni<l 
port.ion whieh lrns passl'cl through the Jlltm· to the precipitation 
boxes or to wnste. 
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624683-J.fa119, 189.9. F. A. EnwARDES . .A11paratu.~.fm· 11se in treat
ing meta/Uc 01·e,q, 
In apparatus for use in the treatment of metallie ores, the com

bination with an annnlm· vat Jia ving a stirrer moving therein and 
skimmers attached to and moving with the saicl stiner, of means 
for tipping the said vat for discharging Urn contents. 

624.957-Jlfoy 16, 1899. L H. Mrrc1rn1,1,. 'llink bottom <liNclwrge 
rloor. 
A discharge 1tpparatns for tanks provided with 1t hollow upper 

portion, ii base having integral hearing zones connected thereto at 
one encl thereof, a casting lrnving an upper annular supporting rim 
and adapted to recei\'e said bearing zones, a ring snrronncling siiicl 
casting, devices eonnecting saicl rim and ring to secure the casting 
in position, and means snpported by said casting to unseat .said 
base. 

624958-Jlfoy 10, 1899. L. II. Mn·crmr,1,, Tank bottom dfocharge 
door. 

A discharge apparatus for tanks consisting of a casting secured in 
the bottom of the tank, a ring below the tank around the cnsting, 
and means for securing the rim and ring in position, n, funnel above 
the casting, a base connected with the lower end of the fmmel mul 
provided with an annular offset or shoulder, a packing ring wit.bin 
the offset, and adapted to rest upon the rim of the cnsting, a plate 
or b~ir hearing against the rim of the casting, a nut carrying screw 
in the plate or bar adapted to engage the lmHe and dmw the same 
within the casting, a brace or clamp connected to the plate or liar 
above the nut on the serew, and means for rotating the screw. 

6B.'l540-December 1fi, 1899. W. DUNCAN. Jllenirn .fo1' mi.ring and 
nCl'ating sand.~ or tuiliuy.~ while under treatmrnt by soli'1mtH. 

Numerous attempt~ have from timo to time heen rnadH to seeure 
the thorough mixing of sarnls nnd t1tilings, including slimc~s, with 
the solvent while nuder treatment and also to prevent th1tt close 
packing which prevents the percolation of the solvent and wnsh 
liquors. For this purpose vertical vesHels with vertieal ngitator~, 
revolving barrels, ancl air, steam, and water jets have been used, 
but these means have not been as e!lici(•nt us they might he. 

This invention relateA to improved mechanical nieans for mixing 
and aerating "sandR" or "tnilings,'' by which terms am included 
slimes, sludges, and eoneentrates, while under the action of sol
vents, whereby time is saved and It better extraction is obtained; 
anr.1 it eonsists of a semicircuhir vat provided with lt revolublo agi
tator composed of arms arrnnged helically on a shaft running the 
length of the vat. At one end of the vat is placed the fast iiml 
loose pulleys mul genr for slowing and rotating tlte agitator, w liile at 
the opposite end a series of taps are provided connected to the vat 
at various heights and to pipes, so that the liquor can be drawn off 
at any desired point ancl either run direct to the sump or tl1rough 
a fllter to the sump. 

. 041419-.Tmiuary JO, 1EIOO. H. C. WirnELER, Agitato1'. 

In an agitator, the combination of the \'at, the track provided 
with the cog rack, the carrier provided with the pinion meshing 
with the cog rad~, the first driving shaftprovidecl with the driving 
pinion, the driven cogwheel meshing with the driving pinion, the 
gear wheehi connecting the driyen cogwheel with the pinion mesh
ing with the cog rack, the agitator frame journaled or pivoted to 
the ciirrier frame, the seconcl dri viug slrnft journaled in the agitator 
frame, the agitators joumaled in the agitator frame and adapted 
to be operated hy the second driving shaft., intermerliate gearing 
connecting the second thiving shaft with the driven cogwheel, one 
of snch geiirs being journaled with its axis in line with the axis of 
the pivotal support of the ngitator frame, and means for rotating 
the :first driving shaft. 

647358-.April 10, 1900. D. W. BALCH, Leaching tanli. · 
A tank having a bottom, a leaching false bottom above the siime, 

and vertical :filtering partitions arranged in pairs within the tank, 
whereby spaces are left between pairs of partitions, and other spaces 

nre left between members of such pairs, said spal'es lnst named all 
communicating with the chamber betwePn the bottom and false 
bottom. 

il4'l07S--April 17, J.900. C. W. l'\lmrnn1.. .Jfc1111N,ft,1· l'l111rgin(J li·tll'li
iny 7!ll(S. 

This iiwention relates to a methocl of charging ore or tailings to 
ft leaching vat, which process is a step in the b·eatment of said ore 
or tailings preliminary to the nppliention of the solvent solution in 
cyanide, hyposulphite, or other hydrometallnrgicn] processes. 

It consists, essentially, in cml\'eying the tailings or ore b~· nny 
well-known acfaptable mechnnieal means to a point above the cen
ter of the vat to be chargpd and <lelivering the material tlrnre to a 
hopper, which feerls a revolving chute inelinecl at an angle greater 
than the natural slope of the material to be lmrnlled, m1tl with 
·openings iuljustnble both ns to size nncl position, through which 
the material to be treated falls gently into the vat and distributes 
evenly, thus giving a charge of minin1um <fonsity ancl mnxinmm 
homogeneity, the conditions most fnl'firahle to sucm•ssfnl lenehiug· 
and dissolution of the predomi met.al~. 

The ordinary metlwcl of elrnrging lmching vnts is from cars rnn
ning on a superimposed track. By this means the momentum or 
tho earloacl of tailings or ore dropping; through fr\'e or mm·e fent to 
the bottom of the yat is s1wh as to prc)(hl<'tl oonsi<leralifo packing, 
nncl, moreover, nn nneyen packing or <lensity. ]~or instance, .in 
dumping from an end cliselmrgti car the resultant, nm~R of om or 
tailings will takt• the form of n cone in the \'at. nnrl tho mnxim nm 
density wiil be in the center of tlH' approximate cirde forming tho 
lmse of the C'one arnl will decn·a~l~ along tlw r1lllii toward tlw eir
cmnfPronce of this l'irde. FurthcrmorP, the ynrintion in Jlnl'IH'SS 

of the <lifforont mrloncls iR not. equnlizml, aml a vat drnrge of nm 
or tailings result~, which is hetorogmrnous, both !\K regtmlH rlomiity 
and as regards fine arnl coarse material. No\\', JirRt, tl1u drnrgn of 
oro or tailings in a yat should he of the lL·nst dt•nsity possihlo to 
obtain, lit>c1tnHo t>xperieneo has tlc111onstmte1l that thu greater the 
permeahilit.y, and consequently thu gn•atcr the amount of lixivinnt 
pnAHiblo to JHJrcohltc through the charge, tho gr0att•r tlrn extrnl'tion 
of the prec~ious metals in a given time, or, frnm anothor Rtandpoint, 
the greater the permeability tlw kHH tho t•conomic pcriocl for 
leaching, nn1l hence the ]pss the cuHt for plant a1Hl E'nlmer1uent. 
operation; St!<'OJHl, the drnrge Hhoulcl bo nH llL•url} h0111ogcnl'OUH us 
possible aH regartls hoth rlmmity mHl sizo of nmterial, hoeamm in 
leaching ores it iR necessltry to follow Holntion with w11sh water to 
repl11m1 and prevtmt tho loss of the former or to follow 01w lixi
viant with another nf clifferent Htrength or containing n diff('t'l>nt. 
solvent, mHl in doing this to maintain the HtU'fact~ of 11enrnrmtion 
hetwel'n the one and the other as nearly a horizontal plnne UH pof'
sible in orcfor to minimize the mixing of efllnent solutions. The 
abo\'O conditions of minimum density an~l mnximum homogeneity 
are produced by menus of a reyol\'ing incline<l wide chute with 
small openings in the bottom, arljnHtftl>le ns to size and pmdtion 
transverse to the clirection of tlrn stream of ore or tailings. By 
means of this metho<l a 1mmlwr of very small streams of orti or 
tailings fall gently into the yat ns the chute revolves, nncl by in
creasing the speed of revolution a· carload of ilne or eoarsc material 
can he spread over the whole area of the vat, t huH gi vinµ; the small
est possible dimension parallel with the cnt11'HL' of the lixiviunt. 

658081-.Titly 10, 1900. J. c. WALLACE. Filter lim·i·cl 01' tank. 
In a Jilter barrel or tank, a flltering device consisting of a series 

of curved metal pl!ttes, perforated, fastened to the insille wall or 
walls of siiid barrel or tank; a filter cloth upon the upper snrface 
of saicl plates, secured thereon by a series of imposed metal bars 
and fiJling strips secured in position by bolts or other fastening 
devices to the wall or walls of sai<l barrel or tank. 

658684-Jllly 17, 1900. F. H. LoNC;. ,l!et<<llm·gicalfilte1•. 
The combination with a closed vessel having a filter septum and 

a regulated outlet port for the filtrnte beyoud snch septum, of the 
wash water pipe connected in hydrostatic column with said vessel 
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and the external centrifugal pump joined at its separate sides in 
closed union with the opposite ends of the vessel, the journal box 
for said pump axle being furnished with a water column pipe to 
counterbalance the hydrostatic pressure at the vessel. 

654915-July 24, 1900. T. K LEECE. Apparal!rn for ll'Oi'king ores 
of valuabln metals. 
This invention relates to an apparatus which is designed for 

working the ores of valuable metals, and is especially useful for 
separating slimes from solutions in which they may oecur, and also 
for sepamting heavier and lighter parts under any condition in 
which they may he found nssociated. 

It consists, essentially, of a tank and nn endless trn veling belt 
with directing rollers, by which one portion of the belt iH eause<l 
to travel through the timk in close proximity with the bottom, and 
the other part is guided back exterior to the tank by similar roll
ers. It also comprises a means for straining or separnting the liquid 
from the henvier portions. 

660498-0ctobm• 28, 1900. .T. A. FLmrrnn. .Appnmtns for leaching 
Ol'l'S, 

In nn ore leaching nppamtus the combination with the leaching 
tank lmving a pulp rlischarge, of the conical perfomte<l Jlltoring 
hoppei· therein having the discharge for the pnlp, meanR by whil'h 
to maintain air pressure below the diaphragm, whereby to control 
the How of solution through it, means for the introduction and 
withdmwiil of chemicals to and from the holly of the tank above 
the filtering dinphrngm, and devices for controlling the <lischarge 
of the ]lnlp from the tank. 

6604Fi9-0ctobe1· !!S, 1900. J. A. F1.E~rrNc+. Appamt11s fol' lNtr:hinv 
O~'l!8. 

An ore leaching apparntus, consiRting of the lenching tank, luw
ing a :filtering hopper, a solution discharge below saitl hoppL'l', n111l 
a pulp.discharge nlso below said hopper nrnl in<lepcmdm1t. nf the 
solution discharge, a wnHhing tank below the leuehing tm1k rim 1 in 
position to receive the pnlp Irom the discharge thereof, and meanH 
for eonti·olling the passage of the pulp from the lead1ing to the 
wnshing tank. 

604059-December 18, 1900. J. P. Scmrcrr, .Tr. Oi'e rni.d1117 machin1•. 

Heretofore, in treating gold bei1ring ores by the common cyanide 
process, the ore is iinit crushed, dried, and roll<xl to n proper de
gree of fineness, and that which reqnires roasting is then conveyed 
to the roasters, w11ile the oxi<lizecl ore whid1 <loeR not require 
roasting is conveyed to the bin or receptaele therefor. After the 
portions of the ore to be roasted have passod through this step of 
the process the same is conveye<l to tho cooling room before 
being rlepositecl in the bin or receptacle referred to which contains 
the ore requiring no rousting. All of the ore is then removed by 
manual liibor into the ordinary stntionnry cym1idiug tanks, nn;l 
after these tanks are filled with the ore the cvani<le solution is 
introdnced therein. In this process the filled cyanide tanks, with 
the solution 1uid ore therein, are permitted to remain !illml all(] 
unmolested for a snflicicnt length of time for the solution to net on 
the ore, after which the gold bearing solution is drnwn off and 
allowed to ilow to the precipitiition room, while the tailings in the 
tank are then washed with water and shoveled out or sluicecl out 
when this is possible. In this process, which is the one usually 
followed out in extracting gold and silver from their ores by the 
use of cyanogen containing solvents, the percentage extracted 
rarely exceeds 80 per cent of the ore value, and it is the ptupose of 
the present invention to provide means whereby a larger per cent 
of the value of the ores may be saved. 

To this end the invention contemplates an improved mixing 
machine which provides for a thorough aeration of the ore and 
solution, while at the same time providing for a mixing of various 
grades of ore with the cyanide solution, so as to make one even 
grade out of ores of various values. And the inventor claims, in 
an ore mixing machine, an open tank provided at the bottom with 

n "lolntion drain, n perforated falsll bottom ananged within the 
tank above the main bottom nrnl supporting filtering material, nn 
ore disdmrge pipe ('ommtmieating with the interior of the tank 
immediately above the plnno of the false bottmu, n revoluhlo ugi
tator depontling within the tank into cloHo proximity with refer· 
ence to the false bottom, arnl ·a plurality of !tir jl'tH nrnmge<l to 
communicate with the tank in rt plano intermediate the said fnli;o 
bottom nurl the lower on<1 of tho agitator tlrnreabove. 

6641DG-Dccell!/le1' .t8, 1900. J. CJ. WALLACJ~. Ji'iltl'r betl. 

ln ii filter bane!, 11 filter bed consisting of a ~orios of metal plates 
having drain slots or perfomtimrn thorot.hrough, n series of pnrfo
ratecl tiles arranged ns n filtering medinm upon anrl Hupportod hy 
said metal plates, a series of metal liin<ling strips impose<] upon or 
against said tiles; together with snih1blli mmms for fitsteuing nr 
confining the same together and to the inn er wall of.a filter hnrrel 
or tank 

671028-.Ap1'il JJ, 1.901. ,T, R. Pmu,1Ps. 1'11lp a17itat01'. 

This invention consists of an incline1l or funnel shnpetl tm1k 01• 

containing vessel into which the pulp iH plttce<l with w1iter, eyauide 
solution, or other equi mleut liqui<l, a ci rc:u la ting or snetion !Ill< l 
force pump l>y \vhieh the surface li<1ni<l nmy be dmwu frolll the 
tank, nnd n pipe extmuliug centmlly down to near tho bnttnlll of 
the eoue, with a diselrnrge nozzlo through which the liqnicl iH 1le
livored with force, RO nH to !low upward along tlw Hides nf thu fun· 
nel nnd through the material, whorel>y the latter is 100Hmie1l, ngi
taterl, mul prevented from packing. In l'Onjnm:tinn with thiH rnay 
lie used n eaiwns or equivalent 1ilter lining for the fmnwl, wit.Ii 
meanH for provi<ling 11 Hpaco intm·1nerlh1t~i 1mtween it nm1 tl\ll Hi<kfl 
of tho fmmel for tho Jiltoring through of water, nnd n lll\'!UlH for 
emulncting such Jlltoro<l water away frolll 1:lH111ppnmtm1. 

fl80154-Auvllsta, 1.901. A. D .• TANS1rn. Di~oha.rv1' dum· ji11• l'yrmidc 
iank.q, 

In cynni<lo trcrrtnrnnt the Rands are subjo<:trnl to tho 1wtion of <!Y· 
anide solution, whidt Holntion after the in·opo1• l@gth of tinw 1ms 
elnpsecl iH <lrawn off through n filter r.ornposuil of matting 01• Romo 
similar rn11t:erial sitnatcd at thn liottorn of tho tank. 'rliiH matting 
or filtering nmtnrinl 1loeHnot; rest<linietly cm t;hn hott:om of the hmk, 
but is HUJlliOrtt!<l l>y n grnting or perforated fnlso hottom in <II'<lor to 
allow a freo paHHnge for the solution whidt h11H Jilt:ert•<l through. 
'rhat portion of the tank, therefore, whii:h is Hihmto<l over the 11is
chnrgl1 door hns no grating or filtl11·ing nmtnrial, HIJ(l cousequently 
11 more or less yertieal column of sand iH left in tho tunk, whi<'l1 Ht.ill 
contains eyanidll solution with golrl in solnt:inn, Uw result hl'ing 
that tl'iiH portion is hnptirfor.tly trlmtml. 

The objoc:t of this invm1tion is to proYi<lo rt <loor so eonst:rnutc(l 
that n piece of matting or Jlltoriug umterinl may l 1t1 placerl upnn it. 
in order that thll fi!t.rntton of tho solution slinll ho jnst ns rnm1plote 
over tho discharge dour ns in the rest of tho tank. 

'!'his iuvontion ,fnrthermore relnteH to an improvocl coustrtwtion 
whemby the door is ren<lered mnch more L'llBily dost~<! an<l itlso to 
a system of packing the s1ime by which the joint between the door 
and the bottom of tho tank is rendered tight .. 

118841fJ-8e1ite111./l(!r JJ4, 1001. A . • T. Pmmv. Ore .1cpr1ratn1'. 

1'ho object of this inyention is' to introtlnce n mixture of Rteam 
and air in the pnlp, wheroby the pr~t:ions llwtnl rt~el'iws a quick 
chemienl action, with the result that consi<fomble timo iH gained 
over the method heretofore employed. Anrl the inventor clnims, 
in a leaching nppnratns, the combination of a rm·eptnelo for hnl<l
ing pulverized ore, an ngitntor mounted in ~aid reeeptlH'lo and luw
iug a series of radial horizontal pipes eiwh provitlcitl with n serfos 
of perforations at one side thereof, a serieH of ~cmpers or bhttlcH 
mounted on said agitator, n pipe adapted to snpply to l:ltiid agitator a 
mixture of steam nud air from a proper sunrec, nn<l meaus adnpt()ll 
to rotate said agitator whereby tlrn discharge of steam nn<l air 
through the perforations of said pipes is directed toward the roar 
while the said scrapers or bladeH are moving in tho opposite 
direction. 
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684654-0ctoliei• 15, 1901. 0. Vom,1rnn. Ore jilter. 

The extraction of valuable metals from ores through the lixivia
tion processes, such aH the cyanide aucl others, although allowing 
the advantageous working of low-grade ores, still liaH one fault, 
that more or less metal remains in the tailings, and tlnrn losseR 
occur caused by the slimy particles contained in the pnl verizecl 
ores generated from day, talc, and other minerals which clog up 
the meshes of the filtering cloth, mul thus prevlmt the solution 
from going through freely. In Ruch apparatus the ore iH introdncml 
and the solution added, and where it happenH that the ore lieH in 
different grades of value im~ide the tank, the solution can not dis
solve the metalliferous partides in an oven manner, mul at the 
Han11:i time where it enters first it will affect the pulp more thor
oughly, nud as it goes down to the bottom will hike t-lie HlimeR 
forming with it, depositing them around the apertnre through 
which the solution is clrnwn off, and even several after lenchingH 
will not remove them. To overcome these dmwbac:ks it is necos
sary to construct a mechanical apparatuH which shall poHAeHs tho 
condition of letting the soluble liqnicls noedPd to di~~olvo the 
metalH go through the pulp in a space of time to be govemed by 
the 01ierator. Some ores are liable to contain chemical Anbstanees 
retnrcling the effecti vcness of the wilnblc agent nHecl, ancl where it 
is of great import to remove them as quickly as posHibfo to keep 
them from going into chemieal aetion with the solution nsctl. 

The object of thiK invention, thereforl', is to combine tlw itbovo
mentionecl conditions, ancl the appamtnH can be used, in aclclition 
to other milling pl!mh1, to receive the tailings direct from the mill. 
The :filtr[lte can be examinecl in regnrtl to the valunbl\J mineral 
matter which may exist, giving tho metlillnrgiKt tlrn 111et\IlH of sav
ing the valuable salts of mercury, copper, silver, gol<l, 1md the like 
which may form through the chmilical or electrieal net.ion in the 
aumlgamatorH where sueh nre nsecl and where the extravagant nse of 
copper snlphtite, merenry, mul salt iR in most cases thl' causL\ of 
the solubility of gold. 

The inventor claims: An ore :filtm', compri~ing a funnel shaped 
tank, a basket or filter holder removii!Jly tirrangec l in said tank and 
fitting closely against its inner wall, a filtering textile Rtretehed 
oyer the inner surface of said bHRket, a top Ol' hood for the tank, a 
shaft extended downward in the tank, mul a HCrew mounted on 
said shaft awl spaced at its inner edge therofrom, thl' Raid Rcrew 
havii1g the encl oI its upper turn turned downward. 

687920-Decembei• 3, 1901. A. D. JANSEN. .Appm·alnNj01' clwr11ing 
01· di,qc/;m·ging cyanicle mls, etc. 

In combination, the pair of tanks situated one above the other, 
stirring meclmnism for sairl upper tank, having n hollow AUpport
ing or operating mechanism, and stirring mechanism in said lower 
tank, having its operating mechanism in line with the hollow 
mechanism of the upper tank, and means for raising saitl operating 
mechanism. of the lower tank into saicl hollow mechm1ism of the 
upper tank_ 

688085-,-Decemliei· ll, 1901. A. G. GoLnsonEr,, W. Mu1'TEI\M1Lcn, 
and 0 .. TABJ.CZYNSKL Appai•atvs fo1· the recovei·y of preciottN meta/a 
from 11lwtogmphfo i·esidm~m. 

The combination with a vessel having a loose lid, a spout or out
let for the outflow of liquid ancl a conical bottom and with a pre
cipitating niaterhil contained in said vessel, of a tube having a 
funnel shapet1 end roac:hing within said vessel, arnl of ii second 
tube provided with a cock connecting the aforesaid preeipitat.ing
vessel an cl funnel shaped tube with a second vessel or receiver. 

689?'99-D1;cembcrfJ4, 1901. R. L. GrtAVEs. Ore lear.hingavpamtus. 

The apparatus for use in extracting ores, consisting of a plurality 
of tanks, a pump, a discharge pipe leading from sairl pump and hav
ing a plurality of branches leading to the several tanks and pro
viclecl each with a discharge pipe which may be turned axially or 
swung vertically, valves controlling the several branches, and a 
flexible snpply or suction pipe lea~ling to the pump and arranged 

to be shifted from tank to tank, levers connectecl with the several 
clisclmrge pipeH whereby they urny be tumecl axially, mul means 
cmmeeted with the lower ernls of the cliscluirge pipes whereby 
they may he Hwtmg vertically. 

IJ91M75-Dc1.•c111/ier 81, 1901. <l. H.UBHCH, Jr. Auitatin17 '1111whi11e.fo1• 
1.11aniding. 

An agitating machine for the trmitmeut of gold mul silver ore by 
tho cyanic le proeoss, compriRing an agitating tnnk, having a conical 
bottom; a heating chamber surroml<ling the cnnfoal lmttmn of tho 
agitnting tank; means to heat stii<l chaniber; a rotary pump, el'n
tmlly disposecl in tlrn agitating tank, adapted to failrn the solution 
from the bottom of the tank tul<l discharge it above the top 
thereof; a rottiry deflector, adaptlld to distribute the Holntion over 
ti Htationary deflect.or; and a stationary defloc~tor nffixed to the 
casing of tho pump, ndaptetl to deflect the solution to near the 
edge of the agitating tank. 

fJ!J170fJ-.T11niwr,1121, 1!/02. l~. H. LclNG. Jlfetal/ur!Jicaljille1'. 

'.rhe com liination of a vessel having a conical filter-septum uncl 
an outlet-port for tile :filtrate beyond Huch scptmn, of means fo•: 
establiHhing nn eucl-to-ornl circulation of the vossel contenbi above 
said septum, a conical sprealk~r nncl an oppositely facing conic~nl 
JmHle pinto having a projecting spiral flnnge successively interposed 
between the en<ls of ~he veBsd and arranged adjacent Lo said coni
<'al Jilter-septum to intimat.ely direct. such drcnlation over the sur
face thereof. 

tJ[l/178-.Ap1'il 8, .l.'I02. R I,, SnAHl'NBCIC Apt)(l?'<tltlH fol' the l1'1X1l
uw11/ qt' ore,q, 

AH a means for facilitating the dissolving of the valnos in ores, 
the eombination of: !t kmehing tank, a conduit let\lling from 1mt1 
<liselmrging dfrndly into thl\ tank, nrnl mn1t11A in thl\ eonrl nit cnn-
111.ieted with ii heating medinm snpply fnr agitating, eircnlnting, 
and heating the liquid eontents of the tank. 

IJ9801G-AJlril J;J, 1902. .T. J. H1mvm·. Cyanide tank. 

Cyanide tank having a tapering bottom nud ii centrnl rone ar
mnged in cmmePtion with the bottom, an 1inn11hir lin1ng arrnnge1l 
in the tank arnl open at itH lower ell<l, a Jiltering Sl~reen eonnm:ting 
the lower encl of the lining and the centml cone, the air aml water 
pipes, the eharging and discharging pipes, and the forcing mt>ans 
crmm~cted with Raid pipes. 

IJ9!1211-Jl!a11 G, .1902. DE vY. o. l\1mnrnn. B11,rrel .filtm'. 

Tho combination with the lead lining of a filter barrel, of filter 
seetions m· plates lrnving projections on tlwir outer sides an<l per
forntions throngh the plates liotwmm the projcctionA, and 1rnving 
bent ends, whereby the plates may be united to the lining hy 
hnming. 

fi99212-Jlfay G, 1902. DEW. C. Mns1rnu. Bnrl'eljiller. 

The combination with the lining of a filter barrel, of perforated 
filter sections, nnd means for supporting said sections and sceuring 
tlrnm to the lining, said sections having their adjacent ends so 
constrncted nnd armngecl to form a longitndinal channel. 

701239-Jlfoy 27, 1902. F. D. Woon. Mewrn fm· wo1'kiny CJl'e.'t by 
the cyanfrie 1n·ocesB. 
An apparatus for treating oreH consisting in e<nnl>inntion of a 

plurality of aligned containing tanks, a transvernoly ecmcaved end
less belt passing through anrl returning beneath each of said tanks, 
and upon which the ore is carried, each of Raid belts cliscltnrging 
its lo[ld upon the belt of the next sncceecling tank, means fDl' driv
ing said belts in unison, means by which said belts are kept trm1s
versely <listenclecl and rollers disposed nt intorvals in sai1l troughs 
and over which the belts pass, whereby tho latter .am gh•en nn 
nnclnhitory movement. 

'l020G4-.Tune 10, 1.'!02. F. H. LON<+. 1lfetallu1·11ical.fllter. 

In metallnrgi0 filters, the combination with the closed iierfo
mtetl tank having an intemal fabric septum sdth stretcber framl' 
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therefor to rest a~ainst the tank wallH of the fot"<l pipL• lvatling into 
the tank llottom mid the separate wnsh watt•!' ]ll'l'HSllrn tnho nnitetl 
to said feeLl pipe between the inlet and untie! mlves t,lwn.>of. 

702490-.Turic 17, 1!IO:d, R. f;gg~JAN. A111u11·11/11,, jiir t1•1·11ti11y 1•upp1,1· 
ores. 

A phtnt for tho treatment uf moH, eompriHiug a Hafety veHsel, a 
mixer revolubly monuted, a settlt•r revolnbly mrnrntA•tl at a !owm 
level thun thli mixer, llll<l It Htill nwolnbly mtrnnte1l at a luWL'r 
kffel than the settler, nu<l pipes eonneding tlrn HLWt>ral veHHolH to
gether, the portions of the several \'e~Aels nm\ pipeH with whidi 
the ammoniacal solntion uf copper c:nmeH in l'nntnd being of nuifo
rial iuclestrudihle by stwh ~olntion. 

70558[}-,foly !J.9, J,90J. A. ,TA~rn~. ..lp11m·atuN .fii1' Ji1'1'<'ipitatin11 11oltl 
and .~ifre1· from thei1· milutimrn. 

In the precipitation of gol<l nllll silvur from ''Ytmi1fo and otJwr 
solutions zinc is nHually emplnyetl as n precipitant., am\ the use or 
il'On ve~sels containing the 

0

Holntions hllA hmm fon111l objud:ionnblc, 
hc:crrnse the iron being dl'etro-1wgntive to ziiw it gnlvanil~ action iR 
set up between the yessel arnl thL; zirn~, wl;id1 canHeH tho preciouH 
metal to bu de11osited upon the veHsPl instcm<l of upon tlrn precipi
tant. Owing to this diffienlty the general prnetieP lrns .brnm to nHe 
vesHels e<mHtrnctL•tl of wood or earthenware, which nrn inconven
ient and do not facilitate tlw cleaning-up opemtion. 

The object of thiH invention iH tu 1woi1\ tl!l'He objt>et:ionH. 
•ro this end the invention e'ml'lhltH in a 111c•t.a\lmgiml llltet• for 

sepamting precious metal from a solution eontnining it, cnnHiHting 
nf ii metallic vessel ~1111 a ziue Hponge <lispnHt\<l tlwrein, H~tid Y<'~Hel 
having nn inner coating of tmrurwl, wlwre\iy ga\vnnie n,<'tion be
tween the metallic ves~el urnl the zinc iH in·m·enl:.•11 11111! dt\p11~it. of 
proeio11s mc:tnl on the vessel twoide,l, 

70ii7.'!iJ-.Tiily !Jll, Jrm:!. .T. CJ. W,u,r,AcB. Pillei· /l1'tl. 

In n filter llml, the •'nmbitrntion of a eorr11g111Hl filtor Hhet~t or 
llhmlu;t having muuerouH perfomtimJH through the lowl'r art'H ol 
fmicl eorrngations; a sel'imi of transverHe snppm-ting htrH fmm1.'tl to 
lit under and receive the currugntecl contour of Nai<l tilter Hlwot; 11 

Ht•ries of HuperimpoHetl binding HtripH nr liarH with transverse eor
rngatium; and slotted enclH; two Jongitndinnl ~iclo bi111ling stripH or 
lmrH, and bolts a<lapto1\ to holding the HevPrnl motnbm'H togotlwr 
nml in place within a mt.er barrel or tank. 

?'Ot!88.f---·lur1u8t fi, 190;!, G. Momm. App1<1·a/UN ,/in· fr1wld1111 Ol'eH, cto. 

In 1lis1m1Ying the solnl>le porti<mH of 01'()81 fnr1uu·e prn<luds, and 
other like materials it hafl 1tlways lmt>n <1illienlt in one opemtiou to 
dissolYe t.lrn final truces of the solnhle portions aJHl at tho Ranie 
time C!ompfotely ntilize the (1i1<Holvi11g power of t.lw twi<l ulkali. 
The weakening of the aei<l or allrnli by itH tlissoJying 1wtion makes 
its action leHs energetic: towiml tho JlniHh of the operation at the 
verr time when the more diflicnlt soln\ile piwtic:loH neec1ing the 
most energetic dissolYing action nre aeted upon. This not onlv 
causes loss of reagent, but. also further loss on at·<~onnt of the poc;r 
extrac:tion of the soluble elements desired. Also, in tho t'ase of 
oreH of a talcose or slimy nature the taleoso portions in the form 
of slimes prevent percolation of the solutions in tanks by clog
ging. These slimes shoukl be separated and filtered scpamtely by 
known methods. Then the remaining portion will Pnsily allow 
percolation. 

The object of this invention is to provide an improved apparatus 
for the purpose of overcoming these difficulties; aJl(l with this 
object in view the invention consists, primarily, in a hollow trun
c:ated l~one mounted to rotate about a central horizontal axial line, 
providecl with an opening nt one end to receive the nmterial to ho 
i:~cted upon, an opening at the opposite end to receive the fluid 
solvent, meims for actuating the material throngh the cone in one 
direction and means for actuating the flnid solvent through the 
cone in the opposite clirec:tion eimnltaneonsly wHh the passage of 
saicl material. 

30223-04-40 

/"Ofi.fl:J-An1111Nl 1>, l!IO!J. A. R ,lonNsoN. F'illl'1' li1~d for ohl1wiuation 
ln11'1'1'l.<. 

'l'he combination with a chlorination barrel or lank of 11 iiltt'l' 
liecl phll'LHl t.heroin ancl eorn]HJHP<1 o! 11 serieH of bars placed side by 
Ri<le aJHl having grooves in their Hide~ forming spiu:eR for filtering 
material, thti corners of the lJm'A being ent away to permit inser
tion of tlw liltering material after the barH are plneecl side by Hide, 
1tntl l1indi11g stl'ips lomttetl at the (mds of the harR am\ covering tho 
Jilling openingH, the said Ht.ripH being Hecnred to tlw barrel to hold 
the filter in plnee, an outlet buing formed in the Jmrrol bc:low tho 
filtur. 

/'081!1,j-S11J1ie:nlJ1!t' ;f, .l.'JO.J. .T. UANu,u,1., AJ.11}((r<1i1rn .fm• e:vlr<tding 
lllt'fll/.~fl'll/Jl lll'l!R, 

In an !lpptm1tuH fur treating ores, tho t•ombination of a serieH of 
t:anlrn with a serieH of agitntorH 11bnve Haid tm1lrn and diseharging 
into the Harne, RO lll'l'!lllged thnt tlw overflow of the solvent :fluid 
frnm eneh tank <lischargeH into the agitator over the next adjacent 
tank 1uHl from thence into the liltter, arnl means for convoying the 
oro frmn tho bottom of onch of said tllnks into the agitator directly 
nbnvo the a~ljacont tank for <liHeharge into the !utter. 

'i'O!l1Sfl-81'plrni1irl' 1U, 1110&. J. 13uowr;. Ore leaching appa1'atus. 

An npp11,mtnH for leaching ores, comprising a tank adapted to 
eontnin water or other liquid, a conduit connected to nnd extenrl
ing upw1ll'llly from the tank and haring the plurality of l'liambers, 
a l10ppe1· <liHposetl ttbovn the nppor uhmnber, lllill vnlves for con-
1.rolling tho 1lischnrgeH of tho chambers mHl hoppers, elt!ctro
mngrwtH <lispoHt>tl nbovo tho valves and adapted when energize<\ to 
misn tho ~anH', tho hoods nn1l defleetors arranged in the cham liors 
111Hl hop1w1· nbovt• tho elcdro-mngnets, an electro-genorator, n 
movalile l'.ommntatrw tnlll eirmilt wireH connecting tlle magnets 
geiwrntm· a1Hl t•om1nutator, tho ~aid mmmnhttor being mlaptetl to 
ehango thll drnuitH ttml the <~onclition of the magnetH. 

'70.'Jfi!l8-8eptmi111?1' f1.1, 111og, D. (1. Hor.BY. Apparal1rn for tr1:ati11r1 
1ml1wl'iz1't1 01•1'H qf i1o!il m• Nil11er. 

'l'he <lillknlty which htlH heon experienced in treating finely 
1livicfo<l ornH by filtmtion with a eyanirle Aolution is well known. 
In the t'!IHO of battery Hlimes, which me produced by crnshing the 
ore in tho battery in the presence of either water or a cynnit1e so
lntion, and eqn11lly in the case of the fine dust which is produced 
by tlry nrnHhing nn11 which becomes a slime by the nddition of 
moiHtnre, tlw <liJllpnJty in all these arises when attempt is marle to 
Jlltt-r tho nmterial, HO as to tlrn w off tlrn moiHture, bemms<i the· 
slimeH collect n11on the Bttrfaee o[ the 1\lti~x, antl when this collee
tion reaches n certain· thielrness the flnid will no longor pass 
through arnl the filtering surfo1•e must then be cleaned, and this 
<liJllculty begiuA vory soon and constantly increnses fiH the filtering 
proeec<ls. Attempt has been made to overcome this tG some ex
tent 1>~' producing !l vacuum nt the delivery si<le of the filter, ancl 
also an attempt to facilitate the Jiltrntion by creating an air pressure 
on the other side of the iilter; and it has beon attempted to pre
wnt tho colleetion of this impervious coating of iiltrntes by stir
dng and agitating the contents of the filter. So fnl'there has been 
no orgunizeil appamtus capable of carrying on this work of fiJ ter
ing slimes snccessfnlly an<l economieally, nnd such an organized 
app11mtns is the object of the present invention, which consist1:1 in 
n revolving Jilter cylinder having vacuum chambers arnl means for 
supplying ah pressure, the filtering suriace being nrrnnge(l in cylin
drical form inside of the vacuum clrnmbers, and the mode of oper
ation being to agitate the pulverized ore by revolving the cylinder 
nnd by the pressure of compressed air nnd dissolving tho gold nn<l 
the silver in the presence of a solution of potassium cyanide and 
of the oxygen derived from the compressed air and the removal 
of the Holution containing the gold and silver by filtmtion, nssistecl 
by the vacuum, and the continuous removal of the filtrates from 
the snrface of the filter by their own gravity in the turning of the 
c:ylirnler all(\ the fnrther eleani.ng ol' the filter smface by a back-
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ward lJlast of compressed air applied after the filtering thore
through ceases. 

710462-0ctober 7, HI02. R D .• TAe1rnoN. Settling tank. 
In a settling tank, "distributer having downwardly extending 

discharge outlets for pulp and liquid, memrn for supplying material 
to said distributer, means for rotating said distributer, arnl memrn 
for raising said cliHtribnter while rotating, whereby the diRtributer 
rises steadily above the accumulating deposit. 

710495-0ctoliei• '7, Ni0f2. S. T. l\'fuFFI,Y. A1ipai·ut1.rn .fm· tr1xtting ores. 

An apparatus for treating ores, comprising a rotary cylincler, air 
inlet and outlet pipes connected therewith at opposite ends thereof, 
automatic valves oppositely directecl and controlling the inlet and 
outlet pipes, means for forcing air through the said inlet pipe, 
means for heating the said air, a solvent container connected with 
the air inlet pipe whereby the solvent is forced by aml with the 
air into the rotary cylinder in the form of a spray, means for 
governing the amount and pressme of air and of the solvent, 
devices within the cylinder Ior scattering and agitating the ores as 
the said cylinder is revolved. 

711281J-October J..f, 1902. H. SMITH and P. 0. BnowN. Ap)J(l1'/!lns 
.for ww 'in c.l'trrwting preciouB metalBjrom thefr orcH. 
In a lixiviation apparntus, a revoluhle tank, pipes eonclncting a 

solvent, air, and steam to the tank, means for rotating the tttnk, 
and a pipe in the end of the tank opposite the end containing the 
supply pipe. 

'112968-November 4, W02. J. J. PitINDI,B. Bmrel.filtei'. 
In a chlorination barrel fil~er, it platform compriHing 1t series of 

perforated members or sections having the entl portious thereof 
thickened or enlarged, said enlarged portions provhletl on their 
lower sides with prolonged curve1l faces forming supporting lwuls 
which conform to the curvature of the barrel in which the filter 
platform is adaptecl to be used, aml bolts pnHsing through said 
curved heels ancl eooperating therewith in holding the platform in 
Jilllce. 

'7111694-November 18, 1902. J.P. Scrrucn, Jr. Ore mi:dn11 machi11c. 
An ore mixing machine, comprising the following elements: .An 

ore mixing tank, a false bottom inelnding a stminer, meauH for 
discharging air beneath the stminer to keep the llWHhes tlwreuf 
free from any accumulation of slime or the like, ttir supply pipos 
clisposecl above the strainer to effect aeration of the contents of the 
tank, a track carried by the upper outer portion of the tank, an 
agitator shaft having its upper portion polygonal in cross seetinn, 
it S})icler having a hub engaging the said polygonal 11ortion aml 
carrying traveler wheels at its extremities to engage the track, 
agitatnr bms suspended from the spider, and beaters or stirrers 
carried by the bars, each set of beaters being disposed in lJreak
joint order with relation to the adjacent set of l.Jeaters, 

714822-Dccembe!' 2, 1,902. J. HANDALT,, Settlin[J tank or decanting 
11essel. 

A settling tank, consisting of a body having a Yertical sirle arnl a 
bottom formed of slopes of different inclinations and proviclecl with 
a centml outlet, the said side having a cutaway portion forming 
im O\'ertlow lip, a lanrnler encircling said lip and provided with a 
discharge spout, a bafile plate of cylindricitl form connected by 
strips to the upper imrtion of snicl side ancl extending into the 
tank l>elow the top and nearly to the lower edge of said side, and 
a pipe leading from sahl central ontlet. 

'7181J80-Jmww·y 20, 1908. B. 'ru11,v. Bar1·elfilter. 

.A filter, comprising a rotatable barrel, provided with a lead 
lining-, the body of the barrel being provided with apertmes and 
the lining being perforated opposite said apertures, a lead lannder 
arranged on the exterior of the barrel and provided with a plurality 
of lead branch pipes, said branch pipes at their inner ends being 
fitted in said apertures and connected to the lead lining about said 
·perfomti ons. 

'1192'78-Jiinnm·u 2'7, 1.'108. Z. B. STUAH.'I'. Appai·atu.1 .for t1·roting 
ores. 
A tank having nu open top and a concave bottom formed of 

perfomtecl rnuwvnble plates, a removable, conical plate upwardly 
projecting from the center of the bottom, r1 perforated box under 
said conical plate, !t layer of coarse fabric surronnding said perfo
ratecl box, a filtering material under said pcrfomted plates, a pmn11, 
a Hnction pipe extending from s11id pump to an<l through the mix:
turc in said tank to a point adjacent to t.hc upper surface of the 
mixture, and a diselrnrge pipe extending from said pump to El point 
adjacent tn the conical p1trt in said tank, a vacnnm t.ank, a pipe l'Oll

necting said wwunrn tank to said perfomtecl box, and a suction 
pnmp connectecl to said vacuum tank. 

'l1E1664-Fhbruary 8, 1008. .T. B. H1wFBHNAN. Chlol'ination ba1'1·el. 
In t1 chlorination barrel, u parallel series of pipes having numer

crns small oriJi.cos throngh their longitudinal walls, one or more 
h!:'aclers aditptecl to receiving the ends of 1mid pipcR, a valve or 
valves connecting said header or headers with an ontside source of 
fluid pressure. 

71.9'1511-Ji'ebi·ttm·y 8, J[I0,1. S. C. C. Cmmm. ilfrchaniNH1.fo1' mfa:in[J 
and Bto1'ing liqni1M mul r11rneB fm· m·e trentment . 
In combination, nn alkali mixing tank, au alkali Hlock tank at a 

lower level nntl cunuecte(l by !t pipe thereto, a mixing chamber at 
a level below the alkaline storngc tank, Haicl mixing chamber lmv
ing inclines leading from oppoHite sidl•s, 1t ('.hlorin gas s11pply pi1ie 
lmtding from 1tbove thl\ top of the mixing clrnni lier iut.o the bottom 
thereof, a stomge tank for chlorinated liquid lmlow the levLil o[ 
the mixing tank, and a gas Hnpply pipe Jeadiug from the top of 
the mixii1g chambf.lr nearly to the bottom of the storage tank. 

'72iNJJ4-i1fm•ch 10, 1908. L. H. MrrcrrBLI,, Di.~clw'l'ge mem!R fol' 
tau ks. 
A discharge apparatus for tanks, provi<led with a casting having 

an u1nrnrclly projecting rim providecl with shoulders having lougi
tmlinnlly incline<! nnr!erfnces, n fnnrnll lrnving a base proridetl 
with a tlcpenrling offset portion, a gltskot' mountocl in the recess 
formed hy said offset portion antl adapted to scat upon tho top of 
the rim, lugs formed on the depending portion and provide1l with 
longitndinnlly cnrvecl upper faces to engage the iuelinl'rl faees of 
the shoulclors, and operating handles at tho top of the funnel. 

72289!1-Mcirch 10, 1!108. H. R. 0Asrn1,. B1m·c•ljillm•. 
A barrel filter composed of tt barrel luwing a ltmcl lining, and of 

it 1i.lter having rigid cores and surrounding lend casings ma<le inte
gral with the lining. 

72554.9-April 14, 1.'108. H. R. ELLIS. Ci!nt-r(f11y11l l'i:dviatin!I 11m
chi.ne. 

In a centrifugal filtering machine, the combination of it rotary 
shaft, a clnun mfmntl'd thereon, a perforated partition within tho 
tlrum, arranged eoncentricitlly with the periphery of the llrnm nt 
siwh distance therefrom as to form an annular chamber about the 
perforated partition, means for snpplyi.ng Jiqnid to the 11mwlar 
chamber, a discharge opening in the bottom of the drum, a cover 
therefol· aclaptecl to he held upen by centrifugal force wlwn tlw 
clrnm is rnpitlly rotated to permit discharge of the elrnrge(l liqnicl, 
~111cl to be held in clc>Hed position when the drum is Totatetl slowly, 
arnl a clischarge gate in the bottom of the drum at a point nearer 
the center than the discharge opening. 

727280-May 5, 1908. F. G. UNDBRwoon. Lcciching tcmk,tiltm'. 

The apparatus consists of a tank having a central discharge llJ)e1·
tme provided with a movable closure, an interior filter diaphragm 
spacecl from tho bottom of the tank all(! having a centml diHclunge 
aperture registering with tho tank tlischarge aperture and providml 
with a movablo closure, in combination with vertical ftlter inem
hers radially dispo8ed and spaced apart between said dischnrge 
apertures and the walls of the tank and communi:cating with the 
Apace beneath the diaphragm. 
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72786fJ-"lfay fi, .W08. H. lIIH>;l'IIINll. App<11'1d1rnfu1· //'c1ttiuy 01'CN. 

Au ore treating apparatn~ inclntliug n lead1ing n•sHel, n settler, 
a tilter, a still, a cornlenser <·.nntaining a coil, a stndc Holution tank, 
nnd an absorption tank, said absorption tank eou~iHting of an onh!r 
easing communkating with t\ \'.ooling watt,r tank, m1 inner cmiing 
spaced from the onter <'asing arn1 eonmrnnicuting with the stol'k
Rolution tank, ant! an innermo~t ea~iug HIJHee<l frout tlte inner <!Hs
ing arnl commnnicating with the coil of the (•ondenser, wht>rel>y 
the Yapors and tluid emerging from the l'oil are l'anse<l to Jlow 
th rough the innermost casing and through tlw absorption water, 
and the absorption water iH \'aused to How through the itnll'r cnHing 
to the 8tock solution tank, sai<l partH being Ollll!leded together hy 
means of pipeH. 

7281fJG-J1fuy 1:J, .W08, I>. W. i\frCAFl'REY. P1·1.•1·i11it11ti11.y up11111·at1tN. 

In preeipitating npparatns, tho. l'Oml>inatiun of a tank having 
eurved wallH, sair1 tank being adapk~d to hol<l the Folntion tn be 
treated arnl being prodrle(l with a <!entml partit.ion aronrnl the 
extremities of which the li11uitl iH freL' to 1·ir<~nhttl', blodrn or 
pieees made fnHt tu the oppoHite ~ideH of the hink, their inner 
snriaoL'S being parallel with the HurfaceH of the partition, an<l 
cylinders mountc<l t.o rotate on oppo~ite Hi<leH of tlw part.itiun ttrnl 
partially immm·Hell in the solntinn, said cylimlern being perfomkl1 
imcl eontaining scmp iron, the Pll<lH of the (•ylin<h~rH being lueakd 
!\!'I dose to the partition arnl t\ll' Hai1l blol']>:H llH iH ynadit•1thlll in 
oriler to a1low perfect freednm of moveuwut., an<.l 11wtlllH for rota
ting the eylinders in rernrH<> <liredions whP!'l~by tlw li<1ni1l iH He!. 
in motion in a circular c11rrm1 t. 

728746-Nu11lfl,190.'I. P. W. :i\kCAFFUiff. M1!111rnjl1r 1n·1•1•i1iitati11y 
dis~ol:ved metaln., 
In precipitating menus, the <'Olllbination of n tnnk rnlaptml to 

holcl the liquor from which the pn•l.'ipitution is to he 111ade, a 
m1ml>er of pcrfomtell cylin<lt•rH <'<rntainiug H<'rap metal, ~tti<l cylin
ders being mountml to rotate in Htti1l tunk whi1·h is t•ouHtrnl'te<l to 
receive Anlution at mw end alHl (li~drnrge it, at tlw nppoHite l'll<l 
nhoYe the lowest part of thl\ cyli1Hhw>1, the lttttet• lil'iug nrrange<l 
in Hnceessive order from the ft'Pll to tlw <liHl'lrnrge L'Xtn•rnity of tho 
tank and partially immersed in the H(ll11tio11, nml ;mihthle mrntUH 
for produdng it eunent of liqni<l thrnuglt thL• tank from <md to 
entl, whereby the eontiict of the liqni<l \\'ith th<.' H<'l'!ll> metnl in tho 
tanlrn i1:1 facilitated. 

7:2.980.'5-Jmze 2, 1908. J. S·rnYmorn mid L. STm·mrnN. Anm1·al'lrn 
.fm· 1•.ttracliny mctcils jl'om 01·e8. 

In an apparatuA for extruding pl'l'lfous metalH from t:hdr <ll'l'S, 

the combination of a tank for c'<mtainiug a l'yaui1lo ur other Hnit
alile solution, means for rt>lluciug ore to a thwly 11i\'i<h><1 or com
minnted state, one or more eornlnitH eunlll·<~tP<l with the solntinn 
tank and arranged to supply tlrn ore \\'ith solution ineiclent to 
the reduction thereof, means for agitating 1trnl mixing the ore !\nd 
solution, arranged to receive the sanw from the re<lnctiou llll'tms, 
a l.\lter arranged to receiye the ore nn<l i;olution from the agitating 
l\!Hl mixing means, and 11<htph!<l to sqmrnte th« solution from the 
ore, one or more cleeanting taulrn anangt•tl to receive tho Holutiou 
or solutions from the filte1·, a predpihtting tm1k \Yhkh rnedveK the 
dear solution from the deeanting tank or tanks, nn<l nwans for 
tramferring the solution from tho precipitating tank hack to the 
solution tank. 

729806-.Jwze !?, 1908. ,T. Srnv1nrnN awl L. STo\·mrnN. Ayit11tion 
lcm7~. 

Tho combination of a tank, a eentral, vertiea1 oylinder arranged 
therein, a piston movable in the eylimler and having a rod extern l
ing through the upper head thereof, a gear disposecl above the 
tank and a1laptecl to be connecte(l by a driving connection with a 
motor, a shaft stepped on the pfaton rod nnd keyetl to arnl adapte<l 
to moye vertfoally through the gear, wings c•onneeted to arnl extell<l· 
ing inwardly from the vertical wall of the tank, agitating means 
carriecl by the sai<l shaft and sm·romHling the upper end of the cyl
inder, and comprising a head l.\xed on the shaft, blades disposed 

below the wingH and connected together, said blades being curved 
iu thn direction nf their length nnd incline<! in the direction of 
their wi<ltb, conneetions between the outer portions of the blades 
nn<l the lwa< l on tho Hhaft, cmnie<~tions between the inner portions 
of tho bla<les and Haid shaft, nml H i1ipe communicating with the 
cylillllt•r helow tho piston 1mtl a<lapted to he connected with it 

Hom•ct! nf flni<l pressure supply. 

780Ifl[J-JH111! 2, 1908. J. S•mv1cKBN arnl L. STovmrnN. J.feial/11r11ical 
jilln" 

In an nppamtns for L1xtracting prL1cious metals from theh- ores, 
the eorn bin11tio11 of n filter comprising a frame, nu en<11ess filter 
doth, meanH for driving same, nwans for pressing pulp 1tgainst 
tlrn npper ~tretoh of the cloth nt (1i:fferent Iioints and se1)1Wate 
receptades armnge<1 below the doth at sneh points, 1mcl a decant
ing vat having separate tftnks conneuted with the said separate 
recpptades of the fllter; the stthl separate tanks communicating 
with thtJ vnt at their upptJr ends, anrl having valve<l discharges nt 
their lower <'nds. 

'71JO!l84-J11rw O, 1.908. W. H. Mo·rrmi. A11itating 11ppamiu.~. 
Tlte combination of a rocking platform, moans for operating the 

H!lmc, ii frmno mmmtetl to n1cipromto a1ljttcent to the platform, cylin
drical tan Im or vats trnnnionell on the fmmo and engaging the plat
fum1, ifoxible deviceH connecltll l with the opposite extremities of the 
lrnrne, gnideH therefor, a liqnitl containing tank, u piston therein, 
slo111H protrurliug from the opposite extremities of the tank, and i~ 
vnlvti controlle<l conduit. connecting the oppoHitB extmmitiesof the 
tank, the :flexible <le vices of the frame being connected with the 
piston stems. 

780885-Jmw D, 1i108. I'. W. 1'1lc0Al'l'll1'1'. Appm·atuB fm· the p1'c
cipit11tfon qf nwt1clN .from ,1ol11tion.1. 
In appurntnH for tho precipitRtion of dissoh·e1l metallic Yt1lues, 

the <'oml>inntion of a tnnk ndaptetl to hold the solution to be 
tl'(~atrnl, arnl a perforntecl n~ceptade containing Hemp metal, the 
perfomll'<l WttllH of tlw Bahl recopttwle being mnnpose<l entirely of 
the smno matlH'ial, s11i<l l'et:epttwlo btfog partially innnt~rsecl in said 
HOlntion arnl rnmmtml to rotate therein, whereby tho wilution is 
made to eircnhtte through the scrnp metal for t11e pmpost1 set forth. 

'Y827:EO-Jiily 7, 1908. H. DUNCAN and R H. S1rnRHil<'l', ~·1pp<tralu~ 
Joi• separati11y liqnicfa from solids. 
A machine for Hepamting lil]uicls from solids, eomprising in com

bination a framing nnd g<!ur, carrying and tnwm·Hing an ornlless 
hand of llltel' l'loth, untom11tic Hlip tlllvices for HC(mring the band, a 
vtwnmu box or ~ndion chambtw l<wated upon the nmlur Hurface of 
Htti<l lmn<l, nrnl till intt>rpoHt>d enc11BHS band of wil'e cloth or gauze 
Ul'l'}\llgL'<l to Hupport nrn1 tmvel with the Jntc;r barnl. 

78878f!-.T1tll114, lfi08. F. II. OFI'rcmi, R H. OI'l'!CllH, J. JI. Buu-
l'l~INI>, arnl ;r, W. Nmr,, Ap11ciratus fol' use -in nu•tuHur!Jien!. 
Jll'Onl!NNeN. 

In 1111 appnmtuH for treating ores or other nmtt'rinls containing 
gold or silver Ol' other metals by the cyanide proces8, the combina
tion of a treating tank, an absorption tank containing a eanstic 
solution, a compressor mul connections aH deHcribe<l between the 
com1n·e~~or, trunting tank and absorption tank wherc;by air or gas 
nrnler pn•Hsnre may be forced from the cmnpressor through the 
lllatorial in the treating tank and tho gases relea~ed or freed fron:i 
Hahl 11mterial mny be pHSSt!cl through the absorbing solution in the 
rngt'ncrator tank and thence to the compressor, so us to permit the 
ttir tu lw n~rnl over and over mid the valnab1o protlnetH rdeasecl in 
tho treating tank to be recovered, aH aucl for tho purpose described. 

'JSfJ20U-Ait!JUBt 4, 19011. L. P. Bum\ows. J.fi:dng 11nd c.lfosoMng 
nppw•at1rn. 

A mixing and dissolving apparatus, comprising a containing ves
sd, a shliJt in and movable Telntively to Httid vessel, an inner ancl 
nn outt>r Het of stirring P,lates carried by and arranged around and 
substantially parallel to saiil shaft, the rnljacent plates of the inner 
arn1 onter sets converging toward l'ach other from their front to 
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their rear edges, and stirring blades securer! to the rear edges of said 
plates itnd arranged in a spiral line around the Hhaft, the corre
spon1ling blades of the outer and inner sets being twisted in oppo
site directionH. 

781i8il4-A11g11sl JJ, JEJWJ. L. B. S1n:rnmi. Piltn. 

A filter bar, consisting of a body portion and septirated tougneH 
projecting laterally therefrom an1l recesBed fnr the passage of filtl~r
ing fluid, each tongue with a beveled tmtl, and lieveled facrs on thl\ 
body between the tongues. 

7.'15885-,lugust 11, 1.908. L. I~. SrnNNim. Pill1."I'. 
'fhc combination in a filter bed, of bars having each a l1ody 11or

tion and n perforatecl Hide flange with a beveletl e<lge, and a btwelecl 
face constituting the bearing of the flange of tlw ndjacPn t. bnr. 

78fil!IJ0-}1ugust 11, 1.908. G. S. FosTmt all<l S. S. D. STIUNGEH. 
]fetal-e:t'lracting mul ore-li:i:ivinting app111·al11.~. 

Tbe combination of a solution-supply tank, u series of inter
conurmnkating leaching tanks ndapterl to receive solution from Haid 
aupply tank, drainpipes leacling from sai1l leaching t!lnks, a laun
der into which said drninpipos llre nrraugetl to discharge, and a 
charcoal box co1mected to said lanmler. 

'i'860S6-Au11ust 11, 1008. H. L. Sui.MAN and H. li'. KmKPATRICK

PrcArm. .Apparatus .for the reaour1'!f rif precimrn 111elal8. 
In au apparatus for recovering precious metals, the combination 

of a conical yessel having an inner amalgamated copper surface, a 
conical body having an outer amalgamated copper surfaee disposed 
eoncontrically within the vessel nncl fn1·ming therewith n narrnw 
intmspace, a body of mercury charged witlum eleetropositivo metal 
in the interspace, an olectrolytic wssel for charging the rnoreury, 11 

mercury pump, an inlet conduit to the top of the interspltce from 
the electrolytic vessel, an outlet condnit fo1• rnenmry from the lint
torn of the interspace to the pump, tt conrluit from the pump to the 
electrolytic vessel, 11n inlet conduit at the bottom or tho vesHel for 
the solution carrying the values, a nonreturn Yftlvo in Httirl conduit, 
means for foreing the solution up through the interRpacll, and ti 
launder at the top of the Yessel to receive tho rliHcharged Holution. 

'7300'78-.JIU[JUSl 11, 1903. H. T. Dmum'. App111·atus .fm· Ilic treat
ment of 01·1'.1 with solvents. 
A device for the treatment of ore, tailings, or other nrnterhtl by 

aolventH, consisting of a tank having a conical bottom, a plug in 
said bottom 1ind made conical to conespontl to the\ angnlar walls 
th~Jl'eof, a pump or forcing device discharging into the apex of the 
cmw, aml ti return connection between the upper part of the tank 
and tho suction of the pipe. 

78(J5!Ji"-.Aiigust 18, 1.903. O. D. GrtOYJJ. Bm·reljllte1-. 
In a barrel stminer, the combination with tho Rhell thereof of ii 

, struiner the exterior snrface of which is in contact with the barrel, 
its inner surface being provided with suitable straining perforations 
in the form of slits combined with transverse grooves beneath the 
interior surface and establishing communication between said slits 
and the discharge opening. 

7.1/04G-.Au[Jtrnl 25, 1903. J. B. Tum1•r, W. L. 'fntTIT'r, and W. O. 
TEMPLE. Precipitating zi?w liox. 

In a }Jreeipitating zinc l;ox, the combination of an outer imper
forate box having a valved outlet in its bottom and a valved outlet 
above its bottom, a launder at each outlet, nnd an inner removable 
zinc holding box haying a pcrforatecl bottom, and supported in the 
outer box above the bottom of the latter. 

7S71i3.9-AugttBt 25, 1903. E. L. V. NAILLEN. Appcwalus for e:i·

lrrwtiny [!old and other metal8 fl'Om 01·es. 
In an apparatus for extracting metnls from ores, the combination 

of a eoneentmting tank consisting of two cone shaped sections 
secnrnd together at their largest diameter by rneansof suitahleflnnges 
and r)J'ovided with an intermediate strip securer] between 8aid flanges 
and projecting outwardly, a settling tank disposed around the eon-

centrating tauk, a perforatml dinphrngm placed between the con
centrating and Hettling tanksnntl snpportccl upon Hahl intermediate 
Htrip, anrl asnitahle hraclrnt lioltecl to the Het:tling tank and adapted 
to form two horizontal Hec:tions within the settling hmk. 

7.98148-St:ptemlier 8, 190.J. .T. B. rm Ar,r.unAHA y and "'· A. 
M1mc1m. Apprm!IHH fo1· 1:.rti'1wtion <{f ]ll't:i•ious llll'/11/.~ .f1•1mi their ore.9. 

Apparatu~ for treating nres, consisting of a closed containing 
vessel or V!it. provhll~<l with llxetl internal blatleH or wingn, :i rotat
ing hollow Hpindle provicle<l with ball liearingH arnl having hollow 
bhules or heatm·H set nt an anglo, nwm1H fnr mising ancl lowering 
the Hpimllo in the vat, gearing fur rotating tho spindh', an<l means 
conrwdetl with tho vat for Hnpporting the gl\ttring and steadying 
the spindle, all combinl:rl, nrmngecl, nml upernting ns shown and 
deHcrihcrl and for the pnrpose set fol'th. 

7.i8.:1:!!J-8eptember8, 11108. W. E. IIn1.mmMAN. De1>icefor ll'eating 
X/illll'N, 

In a clevico for treating slimes having a liquid-tight ease, a clis
charge pipe pr<ll'kle<l with a valvo in its bottom, an inclined floor 
in said ca~e, Hpticetl bt1rs on snitl floor and the sicll\S of the t•aHe, n 
llltering fabric covering said harH aud overlapping the uppur erlgo 
of the tank, n mol!ling to holcl tho fahrie in operative position, and 
pipes provided with stoppers lea1.ling frnm the filtm ont through 
said c!aH(\. 

',"101!1.'l-S.'p/t:inlH!I' iJ.'I, 1908. B. D. Sr,OAN. Burrel jilter. 

In ii lmrrd Jilter, the combination with the barrel of n 1mrtial 
liniBg of pm·onH Jilter blocks fitting closely together a!Hl h11Ying 
groowH fu1·me<l on their undersi<leH which interconnect. from block · 
to \ilock an<l form clrnin clumnolH; means fur ROttling sai<l draining 
channpfo from the inner space of the !Jttrrol, nml a tlhielrnrgo port 
leading from the cl minA ont of tho barrol. 

'14118EJ-()cto/1er 18, l.908. H. II. 'fIIoM!'HON. Apparal1rn .fm• 1';t·t1•1icl

h1111n·ccious mel11lx. 

An appamtns for llxtrncting predouH metals, eomprhiing n ret:O))
taclo provided with an ontll'I:, a i-mrieK of lio11ily movable a!Hl luosoly 
monutecl agitating arms gra1lnally deerPaHing in length ancl ndapted 
to be retained in their opmative pnHitinn when rot.ntctl in 0110 clirec
tion ltn<l to HHSmne 1m inopemtivt> pnsitiou when movecl in an oppo
site direction, n rotattiblo menus for Rnspenrling sahl iu•mt-i within 
said l't~(:eptm:le, said rutatnllle mennH m1<l arms bodily movable, a 
S<lriet-i of Hereerwd nozr.les comm1mieating with Haid reccptaelo, 
means for supplying a l!yanicle ~olntion, vumpresHetl air nn<l wat{•r 
to each of stii<l uozzlt•s either scpamtt~ly or in any preferred com
bination, operating memJH for sni<l rotttt.allle mcanH, ancl means 
cmumnnieating with said supply 11iet111s and tho said outlet fo1· 

exhmrnting the solntion from ~airl receptacle. 

'74140:!-()ctober 13, 1.90.'l. W. R Hor,rmmBN. Leaciiinu f((nk. 

In it filtering tank having vertical Hlats covered with n filturi11g 
fabric, a filtering partition exteuch:tl neross said tank, a tmugh in 
its bottom for the filtrate, an<l an oril\ce through the filtori11g 
fabric of said t!tnk into "·hieh the llltmte from said trough is 
discharged. 

't4149.9-0ctobcr 18, 1oos. A. E. .ToHNHllN. Ban·el.filtm-. 
In ii barrel Jilter, the combilrntion with a suitable barrel or cyl

inder, of a Jilter having u perforated bottom, side walls extending 
below the bottom nncl engaging the barrel on the irnlide, filtlwing 
materittl resting on the bottom and eoniined by the si<le walls, a 
top perfnratecl plafo, and suitalile means for securing the filter in 
place, a channel being formed unclerne:tth the bottom of tho filter 
to receive the filtered Iiquirl, the barrel being prnvided with n 
valved outlet in communication with the said channel. 

743550-Novembcr 10, 1.908. J. A. OcumN. Proce.~s of e;i;tracting 
metals from cyanide soluti011,q, 
The process of treating golc 1, silver, or other metals from a cya

nide or primary solution, consisting in mixing in a reeoptaele a 

. i 
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given quantity of Hai<l primary Holution with a gil'ell 11mmtity of a 
sPcomlary solution hnving :t metal lmse aJHl mpable of liberating 
the ni.etalti in H~tid primary Kolntinn; hmving 1:1ai1l mixtme in Hitiil 

w~ssel until sai1l libemtion iH partially effected, then pasHing saitl 
mixture into a ~ccond receptacle 1tllll agitated therein ~o as tu pro
dncn a complete commingling of ~ai1l ~olutitmH, from thenee run
ning the mixed solution into a settling tank m11l allowing it to settle, 
clmwing off the ch•ur solution, a1111 then drying tlrn pn>cipitation 
and }H'eHsing a111l melting H into lmllion. 

748551-Novemher 10, 1908. J. A. Onmrn. A111u1.i-alux~(o1• e;1:ti-al'/i1111 
precious mela/H fl'om cyan ii fr xo/lllionx. 

An apparatus for tho purpoHe set forth, consisting of primary m11l 
secondary solution tanks, each provhletl with disehargo pipes with 
controlling cocks, aJHl nwaHnring glaHHeH; :i mixing \'l'SHui a1lapte1l 
to receive the flow from snit! mPaHnriug ghtsseH; a lmrrl'l, wiLh ro
tatabfo b1acles therein, and haying a glaHH gauge mt the nnter face 
thereof, aml a settling tank 1ulaptt>d to rt•eeivc the 1liHdrnrge from 
said barrel. 

745472-Decembi'I' .1, 1,908. W. H. Al>A~IH, .Tr. App11r11lnNf11r ll'mi
'iny ores. 
'!'he combination of it tank, a box, a pipe at tho tl!p uf tlrn tm1k 

connecting the Hnme with the !>ox, a ptm1p cnn11t>cte1l with tho box, 
and noz:des comwetml with the pnlllp and armnµ;t•1l to 1liHdutrge 
liqnicl into the tank at intervnlH timgentially' in an approximatuly 
l1orfaontal plane. 

746807-Decembei· lli, .l!IOIJ. Jh W. C. lVloHmm. Uhlm·i1wlion bmnl. 
A chlorinating barrel provided with a reHistant lining arnl with 

an archerl clrnuneled rib extending longitmlina!ly, Hul'nrod to Hnicl 
lining llllrl having perforations butWOl'll flie interior of tho rib !lllll 
lmrrel, and a discharge opening t~ommnuimtting with tlw interior of 
the rib. 

748088-Decembcl' rJD, 1.908. G. l\Too1m. Jt'iltcriuy .qy,qlem. 

In a filtering system, the 1'0111 bination with a htnk for containing 
the rnateriol to be filtered a!l(l n dennHing fluid tank, of a iilter, 
means for introducing nn<l removing the sttme into and from each 
of said tanks alternately, mmms for 1lrnwing tho contentH of said 
tanks through the filter, and rnemu' for ekimsing the iilhw. 

748217-1Jecembrr2!J, 1[)08. 0. H. Rrmm. Ap11111·a/usf111• di.,Rulvl'.nf! 
organic 01• inorganic sul1slm1ces. 

A device consisting of au acid tank, a water bmk, !tn npper serieH 
of tanks connectetl with the add tank and the water tnnk and to 
each other, a lower series of timlrn nclapte1l to nH•eivLi tho RUbKtance 
to be treated, connected to the upper 1-1eri:eA nf tau ks nrnl to the 
water tank nnd to each other; a rlitnrt, memrn for heating tJw 
retort, a pipe passing from the retort; through tho lower stnfos of 
tanks, nncl a condenser into whieh the lnst-11mnecl pipe extenc1A, 
substantially as and for the purposes speciflcd. 

748402-I>eeember 2.9, .tDOS. ,V, .T. Amrn1rns•rrm. C!l!lm·iuatfon 
bm·1·el. 

A chlOl'ination barrel having 11 pulp chamber mul It ehlorine 
genemting co111partment rotntttble therewith, a wall Heparnting tlrn 
pulp drnmber from the compmtrnent, sni(l wall having a11 unob
structed opening disposed about the axis of rotntion of the lmrrel 
fOl' freely permitting the disehm·ge of the chlorine tibove the Hnrface 
of the pulp in the pulp chamber. 

CLASS 75-METALLURGY. 

SnbclasN 185-0yanides. 

828282-July 28, 1885. J. W. SIMPSON. Proce,qH of e:i·tractiny ,qold, 
sill'e1·, and copper j1'0m their ores. 

'.L'he ore is crushed ton powder, treated with a solution produce1l 
by dissolving 1 round of cyanide of potnssinm, 1 ounce of car· 
bonate of arn111onia, and one-half ounce of chloride of sodium in 
16 quarts of water when the ore contains gold and copper only; 

/ 

lint when it iH rieh in silver the qnantity of chloride of f'Oclim11 em
ployt~<l iH hwreased. After tJwrongh agitation of the ore in the 
Holntion tlw mixtnm is allowed tu Hlawl until the solution has 
beeomo clear, when tho lliHsoh·eil nwtalH are preeipitnte1l out by 
111eanH of a plate of zinc HUHpended in the liquid. 'l'he metal is 
precipitated npon the zinc aut1 mu be remonid by semping or by 
tlissol\'ing the zirn• in snl11huric or hyllrochlmic 1tui1L 

,/O!l/J02-J111y 14, 188!1. .r. S. ll'fAcAH"rmm, R W. and W~L Ji'onREH'r. 
11rcwe,q,q of 11/J/11 ining gold and silver .f1•11in oreN. 

'l'he invention <'CmRists in Hnbjecting ilnoly-powdercd argentif
cronH oreH to the action of a solution containing; a small quantity 
of n <'yanirlll, the cyanide cfmtm1ts of the latter being proportioned 
to thc1 qmu1tity of gold or silver, or both, fonml, by assaying or 
otherwiHP, to be in the ore. Any n~'nnirle Holnble in water may he 
n~ell, but in all CHHes the solution must be extremely dilute, since 
Rtrnh ti solution has ti selective action in diHsolving golll or silver in 
preforence to the ha~c·r motflls. The claim coyers the use "of n 
cyanide solution containing cyanogen in the proportion not exceed
ing 8 pnrtH of 1!ynnogen to 1,000 parts of w11ter." 

4.18187-Decemlicr 24, 1889. J, R. MAeA.mnuu, R. W. and WM.1''cm
UEH'r. l'rol'ess 1~t' M'Jictl'aliuy gold und sil1•c1• .from ore. 

'!'his inventi11n luts for its object the preventing of loss of cyaniLle 
in the CllSt' of wmtthored oros by Jirst nfmtmlizing tho ore with nn 
ttllmli 01' ttlkaline earth mHl then leaching s11ch i1repm·ed dmtge 
with a cya11i1fo solution. Furth or, the precious metal thuH rlissolved 
in tho cynni11e solution iH precipitated out hy pa~sage through a 
H[llmgo of zinc eomposccl of fine threads or filaments of ;,;inc formed 
liy 1:nlting Hl.uwings with a turning tool from a serieH of zinc disks 
helc1 in ii lathe, or ))y pa;;sing molten zinc at, a tempernture just 
1thove the molting point. through it filw Hieve and nllowing it. to fall 
into water. ' 

482577-Scptembi!r 1.1, 1892. R D. KllNJJAr,r,, Omnpo.~itfon 1if111afim• 

fm' llw e:cti·itl'l.ion of yoltl nml f>i.h)er from cm~. 

CmmislH in extrnetiug gold and silwr from minernls, " tailings," 
m11l other matters euntaining one or both of these metals by an 
nqueons solution of one or more soluble ferricynnides and one or 
more soluble eynnideH prepared by dissolving ii ferrocyanitle in one 
portion of water mul n eynuiile in another portion !tllll mixing the 
two solutions, or by adding either salt in solid form to the solution 
of the other. 

4D2221-Jt1:lm111r11 21, .1808, CJ. l\:[OJ,DllNllAUJm. E~:lrrll'ting gold 
from i/8 m•e,q, 
CtmHiHts in subjecting gold ores tu the solvent action of cyani<le 

of potnsRinm in the presence .of forricyaniile of potassium. 

.f0405,f-nfarch 21, 18!18. ,V, A. G. Burn:IN. Procc,q,q of and 8ol1ient 
.for Sl'pm•ating preoirmN metals .from their ore.~. 

Covers the art of separating metals from their ores by subjecting 
the 1:mit1tble comminuted ore to the action of a menstrnum com
posecl of potasAium cyaniile, potnssium ferricyanide, and peroxide 
of hy1lrogm1 in water, arnl separating the values from this solution 
hy preeipitation, deposition, or eloctrolysiH. 

.j,91/1150-Jlfcty !J, 1898. IL PAmrnH arnl .T. C. llfoN•1•110M1mrn. Process 
rif e:i:tmcliny {/Old 01• ,qflvcr. 

Claims it process !or extracting goltl and silver from ores or com
pounds l>y nn interrnpted opemtiou, consisting of treating the ore 
with cyani1le of pot11ssium in the ptPAence of oxygen under pres
Hnre with ngitation, the ore being Aub~equently filtered 1ind washer! 
mid tho 1m\cious metals recovere1l from the liquor by precipitation 
or other known means. · 

51415'7-Februar11 Ii', .18!1/r . . W. P. :\In,r,1m. Process of 1·ecovering 
precious metals, 
HuH for its object the preservation of the eyttnide solution, and 

mmsiAts in th1e trc;atment of the ore wit.h the cyanide solution in 
air-tight Vllssels not only during the process of solution, but during 
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the filtration and up to the time of the precipitation of the pret'ions 
metals from the filterE•t] solution. 

5f'J/8'7.'J.'J-.Tuly .10, 1894. c. J\foJ,lJENJIAUEH. f'i·o1•1%I <if Jil'C!:ij1itatiu11 
gold o~· othel' precio1rn metals .f1·mn their solution.•. 
Dissolves.. gold and other precious metalH from their ores hy 

means of acid eyanicle solntions, whiclu;onsist in t.reating tlrn ~olu
tion with ulnminum, so aH to precipitalt' the gold from the solu
tion, und then ndcl it free alkali or alkaline earth for a regenerating 
solution. 

5241JOJ-Augu.~t 14, .18D4. ,J, 0. l\foN·ro1nmnrn. l'roc1w.~ r{f 1':r/1•act
iny golil 01· sil1•e1· from m·eH. 

Sodium oxide (oa\uit.ic soda) or other suitable nxi<le of the allrn
lies is ad1led to the cyanide solution befm:e mixing the same with 
the ore. After the preciouR metals have lieeu dissolved in the 
Rnlnt.ion anrl the liquid filteretl off and the prndons nH,tals precipi
tato1l ont, the remaining solution is tcstetl to 1lutermint' I.he quan
tities of potassium and soclium oxide Htill remaining in it, aIHl nny 
dcf1ciency is su11plied or the solution fortified by the adtlition of 
the necessary quantity of theRe agentH, Ao as to restore the solwnt 
so1ution to its original drnraeter an1l strength. 

li241i!IO-August 14, 1804. R D. K1rn11Au,, Ml'lhotl <(f tmitiug (/olrl 
or sifrel' ores. 

Covers the treating nf gold or Rill'or orns with a composition of 
matter eonsisting uf HlHlium rlioxitle !UHl a Hnilahh' cym1i1le in 
solution. 

582288-·J11nuar11 S, .189;;, CJ. l\[01,m~NllAUim. ,lfdh111/ 11f 7m·nipit11/
ing 111·er:i01rn 11wtal.q .fi·mn wiluti1ms. 

Consists in subjecting the ores to tho 1wtio11 of an itdrl u~·imi1le 
solution so as to dissolve the g11Jcl or other prPeionH nwtal cnn
tained in them, then a<l<ling almniunm Ro aH lo preeipitato tlw 
gold or other metal from the solution, arnl tlwn rugm1ernting tht1 
cyanirfo solution by uwanH of n frelJ alkali m· allmliiw ()arth. 

582895-.Tanuw·y f12, .l895. ,J.C. Mom'IHJMmuE. l'ro1·1~.<R <tt' r':dmcl
ing gold m• .~il1.·e1· from 01•e,1. 

Donsists in adding an oxide or one of the allrnli1w lmHeH to It 

cyanide solution, then mixing with the orn or cmuponn1l the soln
tion thus rendered alkaline, then cond1wtiug the process nrnler 
pressnm of oxygen, and afterwar1ls separating from the ore the 
liquid eontaining the gold and silver in solution, then tr~11ting t1rnt 
liquir1 in any npprovecl way for the recovery of the preciuus mctnl. 

5&1951-J.foy 7, 1895. S. C. Cr,,1.mr. Pl'oceNH qf !l'e11tin(! 1•1fr11cl111·y 
ores. 
Claims the process of trenting n refractory ore, eonsiHtiug essen

tially in boiling the ore in water contltining from 10 to 111 pomuls 
of cyanide of potassium to each ton of ore for ahont one hnnr or 
for a sufficient length of time to enable the cyani1le of potnssinm 
to dissol ye the chloride, sulphide, or bromide in the ore, then 
allowing the solution to settle aml finally evaporating the clear 
liqnirl so as to obtain 1i resitlnci containing metal. 

540359-.June 4, 1895. G. KENNAN. Proce.q,q l(f mul nzip111·1<!.11R f01' 
t1'eating m·e,q, 

Claims the process of treating the ores of gold anrl silver, rnm
f'isting in subjecting the samo to the at:tion of cyanitle of potas
i;imn, agitating the fiRme for it i-;hort periml of time, tliHcontinning 
the agitation, and bringing air in contad therciwith, the oxyger~ 
thereof inerensing the action of the c:yauitle, eontinning the agita
ti011 for a few minutes, until every particle of ore lu1H been bro{1ght 
in contact with the cyanide solution in the presence of atmospheric 
air, arnl withdrawing the solution from the remaining pulp or ore. 

541388-.June 18, 18.95. F. Rrn1mn. 1'1·oces,q o.f H11iar11tin!f gold and 
silVCI'. 
Consists in the treatment of cyanide solntionH cuntaining gold 

and silver with sulphitle of iron to precipitate the silver and then 
with chloride of zinc to precipitate the gold. 

54;154.1-.Tuly SO, 1895. M. E. IVALD1:1T1,1:-:. Pro1•e,qs of c:t~tracting 
110/d m· Nilra fmm nrl'.~. 

Consists in Rnbjeeting the nros tu the aetion of eyanitle of potas
situn, adtling to the material 1lnring thiH twtion lt ~alt or ~itlts (suc~h us 
l>inoxi1lo of 1 inrinm) tleenmposahle l 1y an at·itl nrnl yiel<liug oxygen, 
nnrl sufficient neid to deemnpose thiR salt or salts, aml subsequently 
adding an l'Xct•ssini add to 1lE•com110Re !he solullle cynnide anrl 
finally Sl'parating tlrn precious rnehils as sulphides by precipitation 
with Hulphnretetl hy1lrngen or hy tt 1:<nluhle snlphitle. 

54ilfi'/"2-.T11l!f SO, .18!M. J\f. C1u 1\'FOim. .J>r111•1wN t{f e.l'lructi11,111n·1?1'io11s 
'1111'/tl/R .(1•11111 l/i1'i1• 01·1•,q, 

CunHi~ts lir~t in lixiyiating the Ol'l'R of the prl'd•inH metals ·with 11, 

eyani1lo solution tu whieh has l>ePn atldetl a snhHtnntially nllntral 
Rnhstam:e whieh em1tai11s a pcn·mnuent l'XCl'SS of oxygen; Heccmd, 
in HnbjPding tlw gangue mul al'companying ()ynni1le snlntion to an 
anuilgmnating pr<H'e8s; n11tl, thir1lly, in withdmwing the solntion 
from the tailingH, nwl cxtnwting the precious metalfl therefrom. 
The nentrnl snlistnnce containing n pormanent exce;;H of oxygen may 
Le prepare1l liy mixing peroxitle of sutlinm with dilnte snlplmric 
acill and neutmlizing with siliente of sn1la. 

fi481i7f/-.Tt!ly ,'10, .l8flii. J\L C1u WFORll. .J>rncc.q,q <!f e:~ll'llcting z1rerimrn 
1/ll'fll/N .f1•0111 their Ol'l'N. 

ConsiHts in, first,. lixi l'iatiug tlw ort: with n cyanic lo soluf:ion to 
whkh hns lwen n1l1le<l a Hnutll quantity of a Hnhstam•e prepurecl l1y 
ngil"ating etlwr with hinoxi<l<' of lml'iu111 nrnl a1lr1iug thereto ~1111tll· 
qnantitieH of Yery dilnto !'1~·1lruchln1fo a1·i1! 1 nml neutralizing hy 
Rilieate nf Hoda, arnl, Htwnrn I, t'l(')l!trating tlw pn•donH metal frum 
thiH Hnlntion in which Urn orn has lH'l'll lixiYiatl1tl. 

li.}1i81i2-8111te111/11•r 8, l8!J1i, P. llE \\'n,1rn. ,1frl/wrl 1~( e.l'/rm·ti11y 
uold. 

'l:lw Jll'licipihition nf gnltl in t.lw fnrm of n lllixtme of anrnns 
cyn11i1fo mu! cn1n·onH cyanirfo l 1y nci1lnluting a eyani1 Jn Holntinn ('<111-

taining the gol<l with an ttei<l RlllphurnllH <'Ollll'llll!lll and 1tftPr1rnnls 
1t1!1ling a Holntion nf copp1•r 1-'nlt. Al~o, Hpl•cilit.•atiomi p1;0\'itlL1 for 
tlto tli~solving of gnltl by tlw UHl' of a \l'l'!\k !<olntion of: potaHHium or 
srnlimn cyani11o which lum hePn in contact with the minimum nr 
protoxi<le of hmll, 1m1l for the rc•cnYl'1'Y nn<l ntili:mtion nf the !<pent 
cya11i<lt1 hy itH conversion to l'rn~sinn liltrn. 

,;477,9!!-(Muli1•1· .l:i, .18!11>. J. ,l. Jfoon. Rvlmi:tint/ uwt1tl.~. 

'l'he nwthrnl for the extraction of pn1cionH metals irom their 
mes, which ermsistH in treating tlw ore with a Holntio11 containing 
Lnth a cym1i1\tl of putasHium or HOllium mul a Halt ur compound nf 
11 haHer metal in the proportion nf oue part at knHt of till\ J'urmer 
to two imrtH of the latter; tho uwtallfo liasc of tlrn solution hdng 
tliHplacetl by the preeiouH metal, the former lieing in·eeipitatloll. 
The gol1l is then precipitated ont l>y n co11iier-zilw eotll'le. .By 
"lmHer metal" iH meant mercury, leat1, awl HtWh other mut.uh1 ns 
ltl'l' <liRflltteed by nwtallic goltl from their solnti1mH in allrnlinu oyn
nirles. A mixture that !1118\H'l'H well 1•011AiHt.S of two parlR, hy 
wdght, of cyanide of pohtHHiu111 ( ur itH equivalent of c~·rmirle 
of sodium), one pnrt of mercnrhl d1loritle nr its equivalent of snl· 
phate or other mercury salt, and from one-half to two pnrts of 
canstfc soda. 

549'7/Ja-Nol'emlwr 12, 18.'15. .T. C. lHoNTnmnmrn. Ji,'.ril'aclilm 1!r' 
17olll and silver .f1·01n 01'es. 

'l'he improved process nf extrneting golt l and Hihor from ores or 
eornpournls containing tho same, consisting in treating tho ore in 
a vessel containing water with a cyanide, an itlkaline oxide, a ni
trate, and nu oxidizing agent. Soclimn <lioxiile may be taken as a 
repreHentative of the alkaline oxirlu and aid nnder pressnre ns nu 
oxidizing agent, as Ret forth in thiH claim. 

65546S-1'1'lmtm·u 25, 18M. .T. S. :lVIAcAnTIHJR nml C. J. Er,1,1s. 
ProcesR (!f e.l'fTacting gold Clnd silra from orcN. 

Consists in rnbjecting the ore to the aetion of it cyanitfo so1ntion 
arnl precipitating, by means of a metallic cnmponnrl capahle of com· 
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bining with Hnlphnr, any sulphur which may become solnble in 
the solution antl thereby rendering it inert. SaltR or cnmpournlH 
of leiul, manganese, zinc, mercury, and iron are types of the metal
lic compound employecl. By nwEtuR of n Halt of lead any copper 
iu·esent in the cyanide solution mny be precipitatetl out. 

565.j8S-1'Hw11nry 26, 1896. T. L. vVrnWALJ, !t!1(l .T. R !?HANK. 
P1·occ,qs o.f Tl'co1•eriug precimrn metal,q .from Ro/11/.innR. 

The .in·ocesR of extmcting precious rnetalH from solntionH by mus
ing said solutimrn to flow through a precipitnting alloy, Auh<liviile<l 
into a mass of hardened iilameuts, and compnRe<l of zinc, lead, null 
one or moro other metals which impart to Aaitl JilamentH a tl~n~ile 
strength snfllcient to withstand tho compression of tlrn flowing 
solntinn, such 1iH nrsenie, nntimony, cailmium, or hismnth, nrn l in 
whieh alloy there iH present not more than ll7 per cent; of zinc. 

57fJ17S-Felmm1·11 ;J, 1897. H. L. SUI.MAN. l'rone.~.~ <if zirccipit<lling 
111·1!cio11.1 meta/,q .frmn their Nuil1tio11.1. 

Consists in purifying zinc fumes or <lnHt, of nxiiles by intinmtely 
111ixing with the Hnmc au ammoniarnil snhHtnnce, imd then mixing 
a quantity of Haitl fumc'H or duHt so puri1lrnl with the solution. 'rlrn 
apparatus l>y whieh to perform tlw proeesH mHl for tho tn•utmcmt 
of the ores is also clnirnecl. 

578089-ltfm·ch 12, 18U/'. .T. F. Wmm. l'ro1·1!,qs qf 1'.clracti111111old awl 
silvei· .from m·eN. 

The pmeeHs or method for the t•xtnwtiou of gol<l nrnl 1:1ilver from 
their crnshed ores, eonHiHting in Hntumtiug the ores in n Holvent 
solution of poh1sHinm cynnitlo, tlwu applying n eunout of cmnpreRHe1l 
uir from beneath and nmiut1tining tlw snmo throughont 1.lrn leach
ing process, thmi shutting off tho tmrrent, then applying a cnrrent 
of compresse<l air on tnp of the solution after the oro eontiiining vat 
hnH been closocl at top nrnl a llmin nt tho bot.tom haH beuu optinrnl, 
lmd maintaining tho sanw until tho solution hnH l itien driven nut uf 
the ore, t.hen shutting off tlw cnnent of air, thl'n a1l111itti11g wat<>r 
to the vat, then introducing n compressed air current at the bottom 
of tho vat, imrl iinally intro<hwing n cmTtmt of t~ompn1RBl'<l nir 011 
top aft.er tho vat hnH been again dosrn l at top nrn l ii <lrnin OJH:llll1' l nt 
bottom. 

578178-Jlforch !J, 18117. D. vVmTrn an<l '.l'. M. Sm!'HON. l'1•ocesx t~f 
and appm·atns .fm• e.1:traeli11{1 Jn•cci<m,q 111elal,q frmn slimc.q, cir. 

In the extracting of preeionH metals from Hlimes 1mtl ot.lwr nurif
eromi and nrgcnliforons urnterials, the 1n·ocess w hid1 consiHtH in 
mixing the sai<l mnterial with n eynnide solution in a eluse<l veHsol, 
then ngitating the mixturo by pHHRing n gns nuder pressure through 
the same, then passing gaH nmler prosRure, together with the giwe~ 
arising from the 11ction of the cyanide solution in the R11itl material, 
through another quantity of Haid mateifol arnl cyaniile solntion in a 
elosecl vessel, then conveying the gnHes hack to tho Hom·ce of com
})l'ession and elm wing off the solution containing the preeionH metal 
and cxtmcting said metal. The ttppamtus for accomplishing thiH 
purpose is also claimed. 

57B340-1llai·ch O, 18117. IY. A. KnNEMAN. l'rocesH qf 1!:/.'lracti1111 
preci<ms metalH .from their ores. 

The process of extracting precious metal from the oro containing 
it, which consists in wetting the ore, inn pulverized condition, with 
just suflicient cyanogen-containing solution to moisten the ore mul 
reduce the mass to the condition of mml, nrnintaining the satumte<l 
ore in a quiescent state for !l prolonged period of time, then dilut
ing the mass and subjecting it to ngitatfon for a suitable periotl of 
time, separating the resultant solution from the ore by liltration, 
and finally precipitating the precionH metal from sni<l solution. 

578841-1lfarch D, 1897. IV. A. KoNBMAN. Process qf i•eco11erin11 pre-
cious metals from cyanide ,qolutfon.1 containing them. 
The process of recovering, by precipihition, the precious metal 

or metals contained inn cyanogen-containing solution, which con
sists in subjectmg said solntion to contact ,yjth an alloy eompoRe<l 

of len< 1 and zinc, and in which lea< l is the preponderating metal in 
weight, or with an alloy compose<! of lead, zinc, and aluminum. 

fi80li88-A1n·il 18, 18.'}7. O. W. H. CWPNmi nrnl H. L. DrnHL. Re-
covay 1!f gultl and wil11c1· from their Nolntio1rn. 

'l'he 1n·oceHs for the precipitation of gold an<l silver from their 
cyanide solutions, which consists in adding to said solutions a con
si1lemble quantity of cuprous cyani<le, then adding an acid to effect 
preeipitation, dissolving the latter by n fresh 11nantity of the cyanide 
Holntinn obtained by leaching, arnl then adding aci<l to effect suc
cessive precipitntions from sai<l Aol ntion. 

,r,,wm18-Ap1·il 20, 18,97. .T. C. J\'IoNT<m~mHrn. l'r()(:e.~.~ qf treating 
1:yunide Rolutiu1rn. 

The process for the extmetion of the precious metals from cyanide 
i;o!utions, which consists in iiltoring t.he solution through n char
eo1tl iilter, heating the iiltering material on the same becoming 
imrcluirgetl with cyanogen or Hs uomponnds, condensing the result
ant gases and olitaining ammonium cyanide and other ~unmoninm 
stilts in solution, applying tho regenemted charcoal (still contain
ing the prncions metulH) in the illtration nf ti further charge or 
dutrgeH of tho solution, and ultimately recovering from the chnr
rnml tlw precious metals iwcumuhite<l therein. 

6Btl/"[}-.li1/y JJ"!, 18[)/. .T. H. HtnWEIND. :J.1rcat111mit <if gold and 
Nil1,er 01'<'.~. 

As an improvement in the extracting of precinuH metals from 
thefr ores, thtl treatment o! tlrn cy11nhle protlud or precipitate 
containing said metals, prepnmtory to melting the sai<l product 
with HnlphurnnH 1wit1. 

fifi17fi.'i-0<'iolwr I!J, 1807. E. .T. FHAHJm. l'roce.•N of obt11inin{! 1n·e-
1,imrn 111elt1/n h11 .~olittion. 

Thu prnceHs of treating gol<l 1m1l silver ores liy solntion, which 
t~nnHiHtH in converting tho metal bases of dioxides of the alkaline 
llwtnlA into HttlphnteH, by the addition of sulphuric auid, so as to 
prrnlnce hyflrogt'll dioxi<lo, prenmting the decomposition of the 
hytlrogen 1lioxi<h1 by an excuHs ol' adtl, Heparating the solution from 
tlw nwtalli~ Hnlplrnte, mixing the solution with a Holntion of cya
ni<lo nf potassium an<! lime in the prosenco of ii prncioufl metal, and 
lt•aching the liquid holding the precious metal. 

f)[J;J11i8-0dohe1· 19, 1807. .T. S. l\TA0A1trmm. Precipitating p?•e
dmrn 111el1tl.1 from .wllution,q, 
The pmceHH of precipitating a precious metal from a cyanide 

Holntion, which eonHiHtH in subjecting said solution containing a 
bnsc metnl to the netion of a precipitant; protectrnl by a metnl inert 
in said Holutiou. Such n precipitnnt is found in zhw, mercury, or 
copper protected by !earl. When oopper is present in the eyanide 
solution, this cop11er is removetl l>y the precipitant prior to the 
removnl of the precious metal. 

liOl!JOJ-Jll(1rch 122, 1898. s. Nmvrrotrsrn, A. ,J. BE'l'TLES, and T. vYmR. 
Ml'lhod 01· 1n·ocrRR qf c:i:tractin17 precious metals ,f1'0m their ores. 
A meth0<l or proceHs for the extraction oE the 1irecious metals 

frnm their ores, saicl methorl or process consistiilg, first, in neutral
izing the acidity of the ore where this condition exists; second, in 
phicing the ore in n suittible solution of cyanide of potassium and 
subjeuf.ing the mass to ngitntion; third, in adding n quantity of zinc 
tn tho mixtnre of ore and cyanide and subjecting the mass to fqr
tlwr agittitiou; and fourth, in adding quicksilver or mercury charged 
with sodium amalgam, and finally ngitating tile entire mass for 
purposes of amalgamation. 

aonw-.Tuly 19, 18118. M. E. WALllS1'EIN. Process of ?'ecovering 
1nwimrn mr.tals from their solutions. 
The process for extracting anrl recovering precious metals from 

their ores, which consists essentially of the following steps: First, 
subjecting the ore in a powdered state to the nction of au aque
ous Rolntion of a cyanide; secoml, supplying to the solution 
<~hargo<l with the precious metals that quantity of zinc dust deter-
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mined to be exactly sufficient to precipitate 8aill metals; thir<l, 
agitating said solution ancl sai1l zinc <lu8t until Haid metals are pre
cipitated and s!1i1l zinc 1lust is absorbed; fourth, recovering the 
precious metalA from the valuable precipitate of the preceuing step 
by filtration, or other process. 

610616-SeptembCI' 18, .l898. H, L. Sur,MAN and F. L. Tmm. B:r
ti•action of p1·eci01rn metals from theil· oreH. 

The essence of this invention consists in the employment of 
haloid compounds of cyanogen in combination with free cyanide 
of potassium or other suitable cyanide of the alkalies or alkaline 
earths as a solvent for precious metals in their oms, examples of 
such haloicl compounds of cyanogen being found in cyanogen 
chloride, or bromide or iodide. 

620100-li'ebrum·y 28, 189.9.' vV. A. 0ALDECOT1'. Afetlwcl f{f c.i:tract
ing aolllfron1. c11cmicle. 
An improved method for the precipitation of gold from gold 

bearing cyanide solutions by passing such solutions over.zinc ~hnv
ings previously trel1tecl with a soluble salt of mercury, such ns 
perchloride of mercury (HgCl2). 

624010-May 2, 1899. C. B. JACOBS, I'roces8 of i·edudng metals .from 
the!'.?' ,qolution8. 

The process of reducing metals from their solutions, consisting in 
subjecting them to the action of gaseous phosphide of hy<lrogen in 
the presence of nn alkaline material, thereby precipitating the 
noble metals in a metallic state arnl the base metals as phosphkles, 
and then separating the latter from the nolile metals. 

625564-Jlfay 2S, 1899. E. D. K1rnnAJ,r,. Process of treatinrt gold m· 
silver 01·e,q and cmnpoRition of mailer for wme p11rpose. 

A compnsit.ion of matter to lie used for extracting precionH 
metals from ores, tailings, or other bodies, eonsisting of a snitnJifo 
thiocyanate and n snihtble ferrocyanide in watery solution. 

62556.5-llfay 28, 1899. E. D. K1rnn,u.r,, Process of treating gold or 
,qifoer 01·es and compo8ition o.f inalter for same Jltll']Jose. 

A composition of matter to be used for the extraction of precious 
metals from ores, tailings, or other bodies, consisting of a suitiible 
thiocyanate and hydrogen dioxiue in watery solution. 

629905-August 1, 1899. J. J. Hoon. Process ({f lxlractin(J gold or 
sU11er. 

The process of extracting gokl, silver, and mercury from solutions 
by bringing the solutions into contact with an alloy of zinc~, anti
mony, and mercury, from time to time distilling off mercury from 
the alloy, and finally recovering the gold and silver from it. 'l'he 
precipitant used consists of an alloy of about one hnmlrecl parts of 
zinc, five parts of antimony, and twenty parts of mercury. 

690989-Aiigust 15, 18.99. W. Kmrnrs-Bm".rY and B. SEARI,E. P1'o-
cess of recoverin(J gold f1'om pulp, slirne.q, 01· similar substances. 
The process of extracting gold from ores, which consists of the 

following steps: First, dissolving the gold in the pulp in a weak 
solution of cyanide of potassium; second, adding a stronger solu
tion of cyanide of potassium to the gold-bearing solution in the pro
portions specified; third, immediately after so strengthening the 
solution, passing the same through a body of zinc shavings coated 
with lead. 

686199-0ctober 17, .l899. J. S111nrr. Process of treating gold m· sil
vei· ores. 

The process for treating gold and silver ores, tailings, slimes, and 
like materials containing precions metals, which consists in mix
ing the material to be treated with caustic lime, saturating or 
covering the mixture entirely with water and keeping it thus until 
all the acid present has combined with the lime, drying the mate
rial, exposing it to the action of atmospheric air, and treating it 
with a cyanide. 

636U1-0ctolia 81, 18!!9. J. S. CAIN, A. Sorrnrtr,ING, and S. 1\L 
l\L\cKNmH'r. Preli111inm·11 ll'eatment l(f ore8 01· ta.ilingB before cya
niding. 
The method or proecsH of treating oreH containing the predons 

metals, which consists in iirHt le>ad1ing >:ai1l nreH or tailings in a. 
weak solution of ni~rk. aeitl, or of nitrh: nnd sulphuric ncidg, snb
seqnently leaching the same in nu nlkaline solution, and ilnnlly 
leaching the same in a cyanide solution. 

681i288-Nornmbel' 7, 18.99. H . .im IL\AHLOI<'I•'. Pl'o<:etts of e.Tll'aclin[f 
pl'ecimrn metals fl'rnn IJ1'l'.q, 

The improvement in the procesH or separating predous metals 
from thoir ores, consi8ting in mixing with the ore It solution con
sistiug of n base and a.soh·ent for predous met1ils, which solvent 
is cnpable of being separatecl from the Haid hnHe by oxygen, and 
a<lding liquid air to the ore and solution, or by evaporating tlw 
nitrogen from liquid air, aml atlding thll oxygen which remains to 
the mixed ore nn<l Holntion. 

ii38872-Decembcr 5, 189.9. l\I. B. Zmurn1m. Precipitation of 1n·e
cious nwlul.1 frmn llwii' cyanide sulutimzs. 

The process of proci pita ting golll nn<l Kilver from cyanide Roln
tions by cm1sing the solntion to mn\·e in <me 1lirectio11, nrnl tlnring 
Huch movement passing through it, in tlw opposite <linwtfon n.rnl 
in the form of a spray, or a nmnber of fine streams or iilms, mer
enry charged with nllmli metal. 

1111818-.Tanuary 28, .l9.00. C. WmTEITI~AD. ProcesR rif e.i·lranling 
gold from ores. 

The process of extracting gol<l from ores in whieh the particles 
of free gol<l are enwlope<l in a compound of a lmsll metal having 
the following chunwteristics, to wit; nonsiliceou?., oxidir.od, prueti
milly impervious to 11 solvent, solution, such ns one of cyani<lo, not 
readily rmuovablo by washing with wnter, and insoluble in water, 
but solnblo in clilnte adds, conHiHting in first subjecting the <'rnshrnl 
ore to the action of heat snlllcient. to convert the coating into a 
porous condition and aftenvmds treating the ore with a cyanide 
solution, 

1142'71J7-Pebi·um•y II, 1900. G. TmmNAmm. l'roce,qs of nepal'ating 
precimi.q meta/,q from thefr nd:vtnres with zinc. 

The process of treating the mixtme or zinc and prodouH metals 
resulting from the treatment of cyanide solntionA of Urn predons 
metals by zinc, which consists in subjecting Haid mixture to the 
aetion of a solution containing lead and then to the action of neM, 
whereby the zinc is dissolved ancl the precious metals remain in 
admixtme with metallic lead. 

646006-Jlfarch 27, .l900. J. C. Mom'<WMEIUE and H. PAmrns. 
Trcal.ment of fJOld an<l ailver o/'e,q, etc. 
In the extraction of gold ancl Hil ver from ores or compoun<lH 

containing the Harne, the process conHisting in treating the nni or 
compound with a cyanide of an alkali metal, eaustic alkali, nnd 
barium dioxide, in conjunction with ammonium sulphate. 

6111808-April 8, 1900. T. Cnus1u. Jlfethotl of e.ctracl'ing gold aml 
silver from their ores. 
The process of recovering precious 1mitals from their ores, which 

consists in first heating the ore pulp to the boiling point, adding 
cyanide of potassium to the hot mass, permitting the muss to grad
ually cool, and while it is cooling adding to the mass the following: 
Bluestoile, iron sulphate, sulphuric acid, and quicksilver. 

649628-lifcty .l5, 1900. W. A. CALDECOTT. Ext1·action of gold or 
other precious metals from slimes. 

The method of extracting precious metals from finely divicll'd 
materials, such as slimes, containing reducing substances, such ui:; 
ferrous sulphide or hydrate, which consists in rendering the mate
rial alkaline, then forcing air into the pulp until the ferrous com-
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thnH precipitatL•d, of Hoclium Hlllalgnrn, whereby a gold, silver, and ponnclfl nre converted into ferric hytlratu, then n<ltliug cyanhlL' luHl 
coutinning nemtion and agitation nntil the precionH metalH are 
di8solved. 

651509-Jmw 12, 1900. F. W. 11AH'l'INO nml ii'. S•rtmBK. Pi·1:cipi
tution qf 7n·edmrn mctalN fl'om cyanide .1olutiorrn. 
A process for the precipitation of the predonH metnlH from their 

nquenus cyanide solntimm, consisting in pasHing at•et.yllme m1d 
11.tmnHpheric air through i:mch solutionH, 01· hy athling calcimn car
hi<le to them, nnd preci pilating the mettilH in a metnllie state. 

1 lt>ad mualgam is prm1nced an<l at the same time n. l'Oncentratec1 
Hnlntion of (~yani<le and forrocyanicle of smlimn is rq;cmemtecl; nml 
fonrth, dilnting the concentrated cyanirle sulntion with a 111mntity 
of water arnl r1-~genemting and reenergizing the aqncons solution for 
rei1se hy the adclition of permanganate of alkali. 

6511ilO-.Tww 12, lflOO. F. IV. ]\:IAH'!'INn nntl F. STUBBH. '111'1'111111m1t 

1~f ores and preoipitation 1(! Jn·ccimw 111ctal .. .fm111 their cyanirfr .~11l11tion.~. 

A 1woeeas for the precipitlition of prL't~ions rnPtlllH from tlwir 
aqueous cyanicle solutions, eonHiHting in treating Rtwh RolutionH 
with a hydrocarlion g11H, pro1lnee<l when t\ metiillic 1:1ir11i1le is de
eompose;l by water, n{11l eapnhle of precipitating thu metnlR in n 
metnllic stnte. Alnminum <'arhicle iH given aH nn oxa111plo of stwh 
11. metal1ic enrbide. The use of mt>tlrnne !lH n prodpitunt is also 
claim ml. 

657181-Seplemlicr 4, 1000. II. m: RAAl:\1.on1·, l''l'ocesN o.f Ncpa·rating 
J>tecfotrn melctlR .from tlwi.r Ol'l'N. 

'rhe continuous process of treating ores of 1n·rn~ions nwtalH, enn
sifiting in mixing. the finely cUvi<lt~cl oro with a snitn111o Holwnt for 
the preeions metals, inclncing tile mixtnro to Jlow c·cmtinnonRly 
from arnl back to the poiut of n<lmixtnre, while\ so 1lowi11g intro
ducing liquid oxygen or liqueiiocl air into tho mixtnre, thon 1·1mH
ing the mixture to flow with smlclen variationH of vt•lnC'ity to 
agitate it, then scpamting,tlw Holution fro111 the bnHe t•arthy mhwrnl 
n1.11.tte1', and sending it enntinnonHly thrnngh nn elc.wtro-<lepoHiting 
hath, where the precious metal is clq10Aitecl, ancl thnH In contiunons 
onlercd sncces~ion. 

05(Jl/95-A11g11Rt f!l, 1000. E. H. DwKrn. .l'rocr'.q,q of /eachi11g or1w 
01• lailin(fR. 

The improvement in the 1n·oceHH o[ lennhing Ol'l\H or tnilingH with 
a ~olution whit•h tlissolves tho precious rnetnls, which c<mHistH in 
ncl1 ling to the solution nu agent t•ompo~ml nf nn ncettttn of an n\lrnli 
nrnhtl or of alkali mirth metn!H whieh il:l eapitlile of renclily uniting 
with nnrl forming acetates of the baHtl metals, and whieh IHtH little 
or 110 afilnity for the precious mota!H, thereby cmnhling the Hokent 
to act clired.ly npon the lattt•r, and them letwhing the orn~. Ciil
cimn aeetate iH cited as an example nf an ucotato of an itlkali-uarlh 
metal. 

Ca4oaa-JJecemlwr 18, 11100. ;r. P. Snnrcn, .Tr. ['ro,cesN of t!.1:l'l·acl'in11 
prceious metals.frmn f.hefr u1•es. 

A method of extracting procious motnlH from tlwir ores, which 
eonsists in combining the cruHhe1l ore with a ryaniclo Holntion 
>vhile both al'e in R W!\l'm corn1ition, meclmnieally mixing the Ol'l\ 

mul solution by 11gitatiou Himnltanemrnly with the commingling 
thereof, charging tlie mixture during the agitation with hot nir, 
antl ftmilly Heparating the ore and Hlush or pulp from the uwt!tl in 
solution. 

6a5105-Ja.nua1'y 1, 1901. :r. C. K1~si;1.1m. l'roceNH id e;rlmct.iny {loltl 
a111l sil1•er from ores. 

The process of separnting prndons motnJs from nnriferon~ nncl 
argentiferous ores, consisting, firHt, in snbjoeting the oreH t.o tlw 
action of an aqueous solution, ecinHisting of <•ynnicle of allrnli metal, 
yellow prnssiate of potassium and permanganate of an nllrnli metal 
in substantially the proportions of water, Ollli thonsan<l (1,000). 
parts; yellow prussiate of pota8sinm, two ancl one-half (2.5) parts; 
cyanide of alkali, two and one-half (2.fl) parts; pennn.11gm1ate of 
potassium, one-tenth (0.1) part, until the gold and silver con
tained in such ores are dissolved; second, separating the metals 
from their solution by the application o1 a solnble lead salt, by 
which the cyanide solution is. decomposed ancl a nonsolnble cyan· 
ide of lead is fonned, at the smne time a nonsoluble cyanide of goltl 
or silver is precipitated; third, by the application, to the socliment 

11'71'704-Ap!'i/. D, WOJ. E. D. K.mrnALL, l'raccHR o.f trenf.ino m'e~ 

1·m1lai11i'1ig Niliier 01' Nilra 1111d f10hl. 
The process nf- treating ores or other boclies for the extraction of 

11renienH metnls, which consistB in b·t•nting them with a suitable 
chemical solution containing ii thincyllnate anrl a cyanide, capable 
of dissoldng riilver or Hil\'C'I' tmcl golcl, tmcl in thun treating the Hn
tli~solved Hilver by a suitable snlphide, Huch aH potnssinm sulphicle, 
an cl in so regnlating the amount of the snlphi<fo to tho silver ns 
that they shall snhstantinlly equalize each other in iiepmatiug the 
snlplrnr snlphide and in returning th11 thiot:yanalt• and cyanide 
into snbsequent operations for fnrt!rnr treatment of tht' ore. 

rJ784f!li-M11y 7, 1901. G. A. DUNCAN and F. H. IlEACII. Jlfelhocl of 
l1•e11ti1111 preci1111.1 111etal beai·ill[J 01'/?R, · 
Thu nwt.hod of treatment of p1·eeious metal hearing tWPs to eause 

the preeions metal to be clisHolve1l from the CJl'P, nncl the resulting 
metal bc~nring liquor nncl impoverished oro to be ReparatlHl from 
<'ncl1 othm", which consists in the following BtC]ls: First, maintaining 
n snllHtantially eontinuons sn11ply stream of minglecl comminnted 
01•t1 nncl solvont liquor; Hccond, meehanil'ally cliHper~ing sm:h min
glt~tl oro and lit1nor into the air, in it clirection trimsYersc to the 
tmwnrd movement of the strenm, without sep!truting tho ore from 
tho liquor; thir<l, clolivering the resultant str<•tun of 111ing\ecl met1\I 
bcmring liquor nntl impovcrisliecl oro ancl reeeiving tlw sauie in 
minglt~d condition nncl C'arrying it omrnr<l; fonrlh, 1mddng the 
liquor Irntn the tailings; fifth, clelivcring w1itur to tho im11nv1w
ishecl tailings renrnining, !lllll subseqtwntl,v Hncking snc:h wnsh 
wntcr therdro111; Hixth, clPliveriug finch impoye•riHhc>cl ore or tail
ings Rft<>r thc>. !tpplkation of such strntio11. 

r1.1·21112-8cpli?1111icr n, 1.901. K L. Gonm:. Method !(f lcuchiny ores. 

The nrnthocl of leaching Ol'OH, w hieh consirits in llhiposing mois
tmie<l ore in HuperlmpoHeci Rtrnt!1 within a contnining nieoptade by 
a c•ontinuons nwelrnnic:al agitation in tho lower portion or the latter 
tn form lt lower thoroughly ngitntt·cl Htr!\tum nf heavier 11ortious oi 
tlrn OJ't', 11 Htmtnm of lighter portions or partideH next above which 
nni ngit11tod to n less c1egree, n stratum of slimes mid other lighter 
partii:Jos next above which l'G!llain RllhstantiaJly immobile, Hn<l a 
top covering of it clear supernatant solution, introducing the ore 
1mlow the upper ~urface of sai<l latter solntion, overllowing and 
carrying off the dear solution, mplacing water in the drnrge hy a 
cyttnitle of potassium solution iutroclncecl at the bottom of the 
roeoptad(l below the lower heaviL~r stmtnm Rll! l causing it to per
t:olato npwimlly through the strnta above, increasing the agifation 
during tho introtluction of said cyanic.le solution, carrying off the 
rnet!tl liearing eyanide solution which oveTflows fron1 the top ol' 
tlu~ elmrgo and predpiti1ting the saicl overflow rnetltl bearing solu
tion nfter it leaves the receptacle. 

6'891110-l!ecmilicr 17, 1.901. B. HuN1'. Process of precipitating and 
reoot•ering precious metals .fi·orn their soltitions. 

The p1·nceHs of precipitating procions metals, consiating oi aclcling 
to tho pulp a cyanide solution and ngititting the same until the 
met!il is extmcted; then aclding to the pulp, while cont.inning the 
agih1tion thereof, pow<h1red metallic aluminum where11y the pre-
dons metal is precipitiited, but in suspension in the pulp; then 
iulding mercury and continuing the agitation until the metal is in 
the form of an mn11Jgani, ancl finally rec:overing the precions metal 
by treating the amalgam. 

!W2634-February .f, 1902. H. DAVIS. Process of e,1,lracti1111 precious 

metals from thefr oi·es. 
A proeess for the extraetion of the precious and other n1eta1s 

from ore, ore pulp, sands, slimes, tailings, mineral bettring enrth1:1 
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or other substances containing theRe metals, which eonsiHts in intro
ducing chlorin gas into the ore and afterwarrls wholly m· partially 
removing the excess of chlnrin hy forcing air into the material 
and afterwards treating with a cyanide solution to 1.lissul ve thte 
chlorides. 

691.1:21-Mllrch 4, 1902. B. W. BEGlllll\. Cynni<le 7ir1J1,e.•.• qi' e.l'/mct
frig JlTeciotlS 1llClalR from Ol'CN. 

The process of treating material containing !he predous metnls, 
consisting in setting in motion in an endless path a wlntion of 
cyanide of pot.assinm, introducing oxygen tn the moving liqni1l, awl 
finally 8U hjecting the metal hearing material tn the action of Fair! 
solution. 

U.'J(J274-11Ia1·ch .'J5, l!JO:!. E. ScmLr.. Oyunirfo 1n·oceNN of l'.l'iractiny 
p1•ecio1rn metal.• .from their Ol'e.q, 

An improved rirocess in the nrt of extmcting precious metnlA 
from their ores, said process consisting in thoroughly nnd inti
mately mixing peroxirle of barium (Ba02 ) with precious metnl 
hearing material, and then subjecting the same to treatment with 
an alkaline cyanide solution. 

701002-llfoy 2'/', 1.90.'?. .T. B. nE A1.zuGAHAY. lifctlwd 1if e:d1'11cti11u 

111·eeio1rn metals from tlwfr Ol'CR. 

The process for treating oreR contiiining precious metals arnl con
sisting in adding the crnshed ore to ii Holution of sorlinm chloride, 
smlimn carbonate, and pohtsHium t:yimitle, then fordng through the 
11u1sH a gaseous mixture of bromino 1111t1 air a111l recovl'ring the pre
ciom1 metals from the solution l>y nny known mmms, snch as 
eleetrolysis. 

7012305-Jiinc 10, 1r10::. E. D. Km-n>AJ,r,, l'1•ocr,qR '!f 1!.rlr11l'ii'll!J pre
cio1rn metals fmm their 01'e.~. 

The process of tre:iting ores cnrrying precious metals, which con
sists in treating such ore with a lixivhiting solution, consisting of it 
cyanide, potassium pcrcarbonate, and water, and iinnlly extracting 
the p1w:ions metal from such lixivium. 

705iW8-July .'J,9, 1.<!02. R. H. 0l'!'Il'Jm, .T. W. fom., .T. II. Hun
FBINn, and Ji', H. 0FFWim. Cy1111irle pro1'1',qN <(f wm•kinrf [/Ohl, xil
ver, or othei· m·e.q, 

The improvement in treating ores by the cyanide proceHs, con
sisting in agitating the pulp conhtining the cyanide solution by n 
suitable gas unckw pressure, passing the gas nnd the hytll't)('ytu1ic
acid gas liberated from the solution through a regonomting solution, 
arn l uHing the gas after passing through said regenerating solution 
to agitate a fresh quantity of pulp. 

701J80S-A1tgnst 5, 1002. L. B. lhm.IN<i. Prone,q,q of l!.l"lmr<ting 
p1·er.~iolls metu[,q fi·om vre,q, 

The process of extrac:ting precious metals from iinel y <li vi<led 
nmteriitls or ores, which consists in spreading n emu paratively thin 
layer of the material over a substantially Hat ftncl large working 
surface provided with l!rninage <lucts or channels; then covering 
said material with suitable metal dissolving or cyanide solution; 
then passing a heavy roll bnck and forth over the charge of material, 
etc., thereby at the same time thoroughly agitating or stirring the 
charge and forcing some of the solution into the drainage ducts; 
then discharging stiicl solution into the sump, and finally precipi
tating the precions metal from the solution. 

707926-August 26, 1902. W. Hu:!' an<l C. E. LANI~. i'l'O<!e8.~ of 
e.1:t1·ucting precious metals. 

The process of extracting preciouH metals from solutions thereof, 
which consists in produeing cyanide solutions of said metals, vapor
izing metallic zinc lly means of heat, and conducting the vapor 
thus formed to a point beneath the surfaces of: said solutionH, thus 
prmlucing finely divided zinc, which replaces the precious metals 
and thereby causes their precipitation. 

'708504-8cpl1'111ber 2, 190:J. H. L. SFL~IAN aml H. F. KmKPATIUCK

PrcAR!l. 'frmtment of ore ,,lime.•. 

'rhe process of trpating ore 8limes, which conRists in separating, 
by means of a eentrifngul machine, the ore slimeH from the reHiclnnl 
water with whieh they are mixetl hy ;ultling n littlc linrn to the 
charge, removing tlw bulk of the water, thereafter intrnclndng into 
the machine an mnmrnt of leiwhing ~olution ul a volnme equal to 
that of the remaining quantity of atlhering muh;ture and introd11C'etl 
into the slimes by centrifugal action, aml replacing the moistnre 
lJy tlw nili!ed leaching solution. 

'7104111!-Uctolw1· 'l, 1002. N. T. MUFFJ,Y. 1'1·ocl',qN of /renting 01·1w. 

The rn·ocess of treating ores, which t•rmHists in injecting into 1:mid 
nros, as they nm agitated and elerntetl nrnl allowed to fall hy grnv
ity in !t dnHt'1l chmnber, n e!H'mical s()lution in the form of n spray, 
together with hot air mHler preHHlll'P., m11!' allowing the elements 
a111l fumes freed by this operation to escape from saitl clrnmher. 

718t!88-.T1m1w1·y :JO, l!IOS. T. B. Jo::nn>H. (fold e.1:/1•1wti11y J11'11C1!xs. 

' 'l'he process of uxtriy:ting goltl or Hilver from ore containing tlw 
same, when in n suitable cnnrlitinn, whieh consists in snbjocting 
the siticl ore tn the leitt:hing twtion of a Holution of water, cynni<lo 
of potaHAinm, hydrnto of calcium, aurl t•arhunit:-11ei1l gaH, arnl 
intrrnlncing lUl oxitliziug agent into the snlntion, arn1 ,snhHOtJnently 
precipitating the goltl from thiH Holntion. 

'i11i2'7./-.T1m1uwy 2'7, 111();]. 7'. B. f:\'!'ITAH'l'. l'l'IWCNN ttf e:i:tral'linq 
1111'111/,qfl'Oln ores. 
Thu prm1esA uf extr:u:ting prm:ions 11wtalH from orL:, consisting in 

agitating the pulp together with oyanhh', watL~r, awl nir by elmlli
tinn in one vesHel, oansing the mixture tn 1tHH11me mt even tim1RiHl
tnll:y throughout, an<l pnssing tlw mixt.nre through a niet·lumi1·al 
agitator arul cmnl>ining therein a rolat.iYLily sumUor 11mmtity of 
mixture with a rulntively larger timmnty of air arnl there fnrdng 
the pulp, c:yauitlo, water, awl air into intimate contnet, antl drt,n
lating tho mixture through tlw two WHHelH. 

'l2!J41iii-N111·ch .to, 1908, Amws·r Pmwr1m. .l'm1'c.q.~ nf 1n·r'r:i1iifnl
h1y 11ol1l .from <!ymrid1: ,qol111io1rn. 

Tlw prneesR for hlte precipitation or goltl or other prt~cious metnlH 
fronwyanide solutions, such aR potnssinm eyanith:, sndinm eyanitle, 
nrnl bromiiw eyanhle, which consistH in acidifying tlw solution, 
adding n solution containing H!tlts of !llHrcm·y HJH1 copper, nrnl tlwn 
adding!\ solution containing zinc salts arnl a Hllt!\ll percentugo of !l 

potassium fenocyanille, or a snmll r111antity of tho cyanirlll wlntion 
clischarged from the ordinnry zinc-pnieipitation JinxeH. 

722'7U2-1lfm·ch 17, 1908. .T. l'. NcmrcH, .Tr. J>r111~1:,,N of R<'1w1·afing 
precimrn metals jmin Nolvcnt Rolutimrn. 

The process of se1mrating precious metals fro111 their sol vent 
Rolutions, whieh conRiHts, first, in passing tho solution tlnongh 
crushed limestone or phonolite to neutmlize nny free ucid, then 
through zinc, wood ashes, asbestos wool nr its equivahmt, nnd char
cmtl or coke, to neutralize any free Hoda or c:a1·bonates, then through 
zinc shavings to precipitate the precious metiils, then through 
charcoal to iilter the solution and effect retention of a percentage of 
the precious metals, then through limestone or crushed plwnolite 
to effect precipitation of zinc contained in the solution, and then 
alternately through zinc, charcoal, or coke an<l zinc to effect com
l)lP.te se1mration of the precious metals and thomngh filtmtion of 
the solntion. 

725895-April 21, 1908. M. Y. UHr.An and G. Em,wmrn. Proce.~s 

1~( e~;tracting gold. 

'rl1e process for extracting gold from auriferomi ores, which con
sists in lixiviating the ores with a solution of potnssinm cynnitle, 
rhodanides, hyposulphites, and sodium chloride. 
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126294-April :18, 1[108. F' . .T. Ho\"!'. Jlfdlwd <!f e.rtr11cli11111111/d .ftmn 

01'PS. 

The method of milling gold Ol'L', ccmsisting of the following Rteps: 
:FirHt, 1mlYC1rizing th0 ore; second, distributing the ore thinly over 
a wide, long, nnd open slnir.eway; thir1l, Jiowing the ore aml pro
pelling it forward over its bccl by the action of 11 Rtrmm of eheniil'al 
solution adapted to 1lissolve the ore; fomth, antonmtienlly Hcreeu
ing nnil Heparating the solution from tlw tailings by the ~ame force; 
nml fifth, subje\~ting the solution tn n rnagent to procipitate the 
gol1\ the1·ein. 

7!271!59-Jllay 13, 1110.'l. F. W. l\hit·rrno. Method <(f 1'.rti·11ctin11 ·mil1fo 
mel<'1.~. 

The 1n·ocess of recoYering gult\ from its eyanitle solution, cnnsiHt
ing in acidifying the solution arnl trenting it at a miHed tempt1m
tm•L1 with barinm-Hnlphn-earbi(le. The hitter iH 1unnnfad.nre<l by 
fusing two parts, by weight, of lmriun1 Hnlplu1te (haryta or hmwy 
spar) Bt1S0.1 in an electri<.·. fnrnael' with one part of mnbon. 

7f!J88ll7-Jllay 111, .fl)(J;f, T . .B . .ToKEPII. Oold 1'.!'l1·1wtin!l proce.~N. 

The Jll'OCt"\.'H oE uxtnwting gold 1unl silYer frnm ore t!ontnining the 
sinue when in a snita\Jh• cowlition, whkh consiHtH in Hnhjt>t!ti11g 
the ~Riel ore to tho lend1ing !ll'tion of a Holution of water, eyanitlo 
of potnssinm, hydmte of cnlcim11, pm·rr:d(lu of Jiarimn mHl earbonit•. 
add gns, the ore hPing- ngital:Pcl liy en1111n·eHHe1l air. 

7.'108.'!fi-.Twie D, 1£108. ]), Mosmm. .l111mo11i1i cymlide 1mw<'8N <!/ 
il'eatin[J copp<'t, nickel, or ziiw orl'N c·o11l1l'i11i11!11n·l'1'io1rn 111cta/.~. 

The 1n·ocesH of trrn1ting rl\fmutory snlphnr, tell11rinm, mt1l ttrnt•n
ical ores containing copper, zhw, nic!kel, g11l<l, 111ul Hil ver, eouHh;Ling 
in fi.rRt roasting stwh ore>l at a low rl'c l lH'at to trnnHform the mt'talH 
i;o trnusformahle into snlplmtrnl, !ll'HLmntrni, nr tL>llnrah'r1; then 
oxitliziug redtwiug compnnuc.lH liy ymy (liltlfo a11u1wuia; aml Knh~e-
11mmtly extr:icting the nwtal8 with 1111 anrnwui!wal eyiu1i(fo Hulntion 
containing an exeeHs of cupric oxide or hydrmd1 le over nw I above 
that necessary to form metallic cyanide L\1mhlLl l'a\t~. 

7811/JD--Junc lfJ, 1908. O. A. Er,r,JH, Appm·alu,q .for c'.l't1·1tl'lii1r1 
metals fmm 01·es. 
An apptnntus for extmetiug metalH from ores, haviug in l'Olll· 

l1inution n receiving hopper having im incliuetl bottom, :t 1liHchmw• 
opening in suit! hopper, m11l inelilwd elmftl leading frolll ":tic! hop
per and provided with a scrc>en, a precipitiitiug liox t•omwL·t.t11l with 
said inclined chnto, nwam; for mrnsing a flnw of t!lwmil'nl Holution 
through aaid hopper, clrnfo, awl lll'l'cipit11ting box arnl mPtUIH for 
})!1.Ssing a cnnent of deetl'ieity through sttid prmdpit.ating box. 

7811!.'11-.Tnne :18, 1[108. .T. 'l'. 1'mmY, .Tr. E:dracl'in!J !JOl<l 01· .~ifrc1· 
from alimes. 
An im1woyement in sepnmting precionH mettllH from slimeH with 

which they nre mixed, consisting in forming a Holntion with wttter, 
spmying said solution into tanlrn containing n "y1111i1lo solution 
nrnde ~lense hy the addition of Halt, allowing: the slime to i,ietth1 
through and into the solution, then tlmwing th(J dear li11nor from 
the top through vertically tlisposud filtl>rH nnd <liseharging tho 
sludge from the liottom into snc1~eet1i11g tanks cont!tining u Hitnilnr 
eyanide solution, allowing it to settle and again 1lrnwing off tho 
clear liquor. 

78188.9-June !JS, 1£108. Ci. A. BAHN. 8ulplml'i<! acicl 1n•oces.~ <lf 
e.l'f.ructing Jll'ecioirn incta/8 from Holutions. 

The process of precipitating precious metals from solutions 
thereof, which consists in prorlucing cyanille solutions of Haiti pre
cious metals, then acitlnlating with sulphnrit~ ad<~ said cyanide solu
tions, then immersing zinc in sheet, plat(J, m· other form in tho aei1ln
lnted cyanide solution containing the precious metals; the ehemic11l 
action thereupon taking place in the solution, dissolving zinc nnd 
precipitating the iirecious metals; then. recovering from the iwe-

cipihtte of the preceding operation the prodous metals hy IiltL,ring 
m11l melting, or other proeeos. 

'f821i01i-,Tttnc RO, 1908. G. K Tumrn. 1'1·nc1~Rs of lmcldng 01·e8. 

The prucess of leaching oreH which consiHts in mixing with the 
ore to be treated tt cyanide solntion, peroxide of hydrogen, and an 
oxide which is reducible hy stticl peroxide of hyrlrogen. 

7S:Jii8fi-.lil1w .10, J[!O;J, T. B . .Tcrnm•n. (!old e.i:tracting }J1'ocess. 

'l'lw JH'cJ1;e8s nf extractinggul1l nrnl silver from ore containing the 
StLme, when in a Rnitable comlition, which consistR in snhjeL:ting 
sni1l ore to the leaching action of a solution containing water, cyanide 
of pntassinm, bromine, hy(lmte nf eulcimn, peroxide of barium, and 
cttrlion ilioxi1Jp, said cnrhon 1lioxidc being forced into the leaching 
~olntinn sinmlhmeonsly with eornprcssecl air. 

'/.%'{1i8-81~j1/1•1nba JS, J[)O;J, .T. B. Im ALZUGAUAY. .E.i·t1·lwlion qf 
p1wi1111N 111etalN .frmn t/ufr Ol'l'N. 

The lll'ocesH for extnwting precions metals from their ores, con
HiHting in 1irst rnniHtening tho crnHhecl ore with an alkaline solution 
m11 l aftunvards agit.nti11g it i'n 11 Roi vent solution aucl hi owing th rough 
it an 11xi1lizi11g ngm1t t·mnposetl of gaseous 1wnmin\:\ and its aei.r.l aml 
nxyaci<l 1·ompomHls diHsolve<l in air arnl finally recovering the 
nwhtls from thti solvtint in any well-known 111an1wr. 

'l4•>4n0-1 J1·r~cmll1•1· 1, 11/0H. 'r. J. Gm1m. J'roc1!8R 1\f 1•:1:ti·crnlinfJ 1wc-
1·imrn mda/,q, 

'.rlw prot:l'HS nf t•.xtrnctiug pret•ions mL•htls from Hlinw.s, l'OllSiHting 
in rlireetini.; tlrn HlimeH into a Hottling tnnk, dmwi11g off the thicker 
pmt.i011H of tho HlimeH l\llfl dppositing the ~ame into n foaching vnt, 
of int:rndndng 11 l:y1tni1le Holntfon m11for presHmo throngh perfom
timrn in tho folR1~ botton1 of the yat, t•au~ing tlrn watery portio11H of 
tlw ~1im<~H to he tlh;1ll1we1l liy Hnitl eyanit1e Holntion, then trmling 
tho dll\rge with ttll air n111lor preRHm·e, 1111cl 11fttirwarchi intro1lm:ing 
t:hrong-h tho falHo bottom of the viit n Halt Kolntion of greatt•r clonsity 
tlmn thl\ t•.y1mi1fo snlntion to diHphwG tlw latter. 

'74i)8:J8-fit~1!c111l1m• l, lVOt!. RB. TlAt:K. l'i•oasN qf c.rlractiuy met111H 
fm111. 1mw, 

A L•yanhle prneoHH, consiHting of the fol111wing Htcpfl i11 the tm.for 
mutH.•1.l: 1•ttki11g the pulp by Jll'l'Hsm·e umler eumlitionFI nil owing the 
moiHtmu to l'SCltpo; intrrnlucing 11 weak solntion of the solvent 
Hin1nl11uwrmHly with the intro1luction of nil' under preHsnre; dry
ing Uw pnlp liy paRsiug 11ir nnckr pres~nre therethrongh; intro-
1luuing a Htronger slllution of the sul\'ent Himultaueously with the 
intrrnlnetion uf nit' nutler pressure; anti iinnlly tlrying the cake hy 
air prl'HHlll't'. 

·7.r,.r,11.r,J-1lfoJ'ch 29, 1904. ,T. Sm·m. 1'1'l1CeHN <!f l1•11atin(J m'eH. 

In tho ey1mido treatn1ent of ores, the method of rn11<lering insol
nbfo in tlH~. \',Ytnli1le solution !tnTonH oxi<h> l'Ont!\inetl in a mass oi 
rnoiHt ernshml oro, whiult metho<l t·nnHiRtA in applying hoi1t to said 
rnnHH in the presmwe of nir, previous to its treatment by the 
eym1itle so!ntiou. 

CLASS 20.J.-ELECTH.OLYSIS. 

fl18i!ll-1"ebr1w1·11 .r,, 181ii'. .T. H. Ru~. .In1111·m·ed mode of ti·eatinu 
nw·(J(>rmrn and a1'f}Cllt(fermis 01•1•,q, 

This invention corniists in treating auriferons 1tml m·genti.forons 
ores with it cnnent of .tilcctridty or galvanism for the purpose of 
sopumting the precious metals from the g:mgne. In connection 
with the eleetric current suitable liquids or chemical preparations, 
sneh, for instm1ce, ns cyanide of potassium, are use1l, in such a 
manner that by the combined action of the electricity and of the 
chemicals, the metal contained in the ore is first reduced to a state 
of solution aml afterwar1ls colleetec1 ancl llepositml in a pure state. 



G36 MINES AND qUAHRIBS. 

Among the claims iH mw for the n~e of tho platinnrn agitatur as an 
electrode. 

627'l1J-1lfarch 12, 18tJ7. .T. I-I. RAE. Irnpmve<l morfo <!f collectiny 
gold and sihu from sweeping.~, wcu1hings, etc. 
This invention cousistH in treating sweepings, filings, and wash

ings eontaining gold or silver 'rith a current of electricity or galvan
ism for the purpose of sepamting the precious mntiilH from the 
impurities of foreign matter mixerl with them. In connection 
with the electric current suitable liquhls or chemical preparations, 
such, for instance, as cyani<le nl potassium, are userl in Htich a man
ner that by the combined action of the electricity and chmnicals 
the precious metals contained in the sweepings, Ji!ing~, and wash
ings arc first reduced to a state al solution, aml afterwardH collected 
and deposited either as oxicles or in a mehillic state, and the opera
tion of extracting or separating said precious metals from the sweep
ings, :filings, or washing~ is attenclecl with very little trouble and 
expense. During this opernti1111 the bath which containH the wash
ings, :filings, or sweepings acts as nu electra<le, and nlHo as an 
agitator; and the third elaim of the patent covers the use of this 
carbon electrode ru:i. nn agitator. 

9056/5-]fay f25, 1869. IV . • T. LYND. Improvell proce.q,q <(f Reparating 
iron and other melal.1.f1'om 1111tte1w' clay. 
The process of removing iron, copper, ancl other cliscoloring miit

ters from potters' clay and other argillaceous snbstanceH by Huh
jecting the clay, when in solution, to the action of one or more 
magnets, or by passing through the bath containing such solution 
a current of electricity. 

239800-fifarch 22, 1881. A. RYDER. ApparatHR .fin• treati11,q ores. 

The invention has reference to apparatus for reducing ores in 
which the ore, while in a heated state, is clumped 8Utlclcnly into 
a liquid or chemical solution for the purpose of disintegrating the 
01·e and separating the particles preparatory to nmalgamation. 
And the inventor claims, in an apparatus for clisintegmting oreA 
preparatory to amalgamation, the insnlated vessel or nonconrluctor 
of electriuity, provided with a metallic or plated hopper, in com
bination with an electrical generator or battery arnl conducting 
wire or wires. 

246201-Angtrnt 2.'1, 1881. K R1wNmR, Elecl1'o-dwmical tuatment 
of oi·cs. 

The method of treating ores of zinc and lead for the production 
of electricity and recovery of the metalH by 1wt.ing upon said oreH 
in a voltaic couple with nn electrolytic liquid having c1instic alkali 
as the base, and prccipitatinp: the metallic oxi<lcs from snirl liquid. 

2'72891-I!'cbmary 18, 1883, A. Tmo1r.rnn. Process qf and appnratnx 
for extracting meta.ts from their ores. 
In combination with an electro-generator, a receptncle for con

ductively Jlrepared ore or other material containing metal to be 
recovered, having attachments for the negative and positive polar 
conductors of the electro-generator, arranged, as described, in elec
trical communication with the mass of conductive ore by means 
of the electrolytic solution, whereby reduction is effected when 
the current is passed. 

286208-0ctobeJ' .9, 1888. L~ L1hnANG.E. ProcesR 4 and apparatus 
for reducing zinc ores. 

The process of reducing zinc ores and producing pure metallic 
zinc and sulphm:ic acid simultaneously therefrom, which consists 
in simultaneously roasting sulphnret ores and carbonate ores in the 
same or communicating chambers, ancl thereby vonvcrting both 
ores into soluble sulphates, then leaching these roasted ores, and 
then depositing the metallic zinc from a solution of the sulphates 
by electric currents on metaJJic plates, nncl drawing Hulphuric acid 
at the same time from the solution as fast ns set free by the said 
electric currents; and the apparatus tor nse in the process of reduc
ing zinc ores, which consists, essentially, in a reservoir for the sul-

phnte solution; a preeipitating vessel provided with suitable anodes 
and cathodes; a pipe provided with a regnlating cock, lea(ling 
from the reservoir to uear the bottom of the precipitating ve~Hel 1 
imd 1m outlet pi)lll for the freeil aci1l, arrnngecl in the said vessel at 
the desired levol uf the liquid therein, wlwrehy the strength and 
quantity of the sulphate Rolution in thu precipitating \'l'RRel are 
maintainecl uonstant. 

2.'116'70-J<m.wu·y 8, 1884. l\L Bo1iY. Proci'RN qf <md "Jl)J<1raluxf11r 
obtciining gold mul ,qi/va .frmn their (//"!'R liy l'OJ11/1iiwrl dectmlyti1• <1111l 
rmurlgnmaliny J>1'01•esses. 

'rhe meth0<l of firHt Anl>joding gold arnl HilYur orec; to the netion 
of ferril: salts, in cmnbinatiun with the l11Petrolytic proec>Hs, 1irnl the 
subsequent anrnlgmnation of the metals with nwreury un1for the 
continued action of the electric c:nrrent; awl the npparatns for 
effecting this prneesR. 

.100950-.Tune 24, 1884. II. R. CAssm,. l'roce8R of <mcl up11111·al1rn /111· 
the seplm1tion of metals f?'O'lll m·e,q and nlloy,q. 

The process of separating metals frnm oroH or alloyH, especially 
those oftm nnriferous diameter, which etimiists in dmrging the ore 
or alloy in a }lOW(lcretl conclition into an anode compartment, 
which is scpamted from Uw eathoiln cm11p1irtment by porous mate
rial, sni(l anode onmpartment containing a Holntion yielc]ing nnHcent 
dilorine under the action of au ulectrie enrrcnt, ancl agifating S!iid 
powdered material within H!\id Holution tlnring the pa~sage of tlw 
electric t'.nrrent; and the <:om hinat.inn in an npp!lrntus for treating 
ores nnd mefatlA hy electroly~i,., of a eatlto< le cmnpnrtment, a noga
tive pule therein, a rotary clmm const.itnt.ing Urn anode com1mrt
ment, 1mwirfocl with poronH nmtmfal tiepamti11g it frnm tho cathode 
compartment, ancl with a series of t•arbon rods 01· vlutcs arranged 
within the smno, and suitable elec~tl'ie (~onnel!tions. 

800951-Jnne JM, 1884. H. IL 0Assm,, ProceRH qf chloridizin,IJ m•es 
by c/eclrolysiN. 

In the procesR of ox trading gnlrl frnm rul1cllimrn Ol' 1·efractor~· 
gol<l oreK, the HtnpH which oonsiRt in snlijnetiug the ore to tlrn actiun 
nl a Holntion yielding nasl'ent. dilorino nnclor eleetrulytiu tlecompo
Hition, nrnl adcling lime or itH equivalent, wlwrel1y aci<lH formrnl by 
secondary aetion during saicl (le1~om1H1HiHnn am nentralb:l:(l. 

.117245-Mny 5, .l88fi. E. P. TllnMrsoN, Ap71matHH for !lw ,qep<ira
tion of golrl from ·ils ores by <'lec/.ro-clilrn·inalion cm(l deposiiio11. 

Tho cinnlihrntinn, with an electrolytic eel! for HepnmtinR; chlorine 
from itH componnr1H and it.H ano1le, of a lmttln·y, n l'itthorlo conAiRt· 
ing of n pipe through which Htonm is ndmitt.e(l to thu coll Im· the 
purpose of inoremiing the rapidity of the separnting, irnd cornluctors 
rospoct.ively connecting the same nno<le aurl cathode with tho poll's 
of said battery. 

S1'71241l-Jlfay 5, 1885. E. P. Tm1MPHON. Appa1'atus ful' tlic clcciro
depr>81:tion of gold froni its chlol'ides. 

The combination, in an electrolytic cell, of an anode formrnl of ll 
series of carbon rods set in a metnl riug, and 11 cathode formetl by 
two thin corrugated copper plates connected elcctrim1lly, which arc 
set, respectively, within and without the circle of em·bonH. 

882705-December 22, 188fi, IL H. EAMml. .1.1pp1t1·atus .fo1· chlorid-
izing gold, silver, and other or1~8. 
This invention consists of nn iron vel:lHel cyliiulricnl in shape, 

lined with wood, having a cast iron cover, ucljuHt{'cl HO as to lio 
steam and vapor tight. It is also arranged with 11 set of stirrerl'I, to 
which motion is communicated by crown and pinion wheels. It 
is also fitted with pipes, by weans of which steam can be forced 
through the contents and held there nndl'r prnsHm·e. It is also 
furnished with two electrodes, by which eleetridty can be passed 
through the ore and chemicals operated upon, while the pressure 
is applied. The electric current is best obtainecl from a dynamo 
machine of ordinary constrnction used in the deposition of metals. 
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838815-January 5, 1886. M. Bo1>Y. .l'r11cl!8N of olitai11i111111old, Nil
ve1·, coppei', nickel, and colutltf1·0111 their 01'<'8 1111 eh:ctrnlylic actfrm. 

The procesH of separating gol<l, ~ii\'~\!', copper, awl other metals 
from. chlorinated or d1lorirw !'ontaining ores by deetrolytic action, 
consisting in first roasting thu onJH or Hnl>jed.ing them tu an e<1niv
alent oxidizing treatment, as ~pccilie<l, a1Hl then snbjeeting tbeon1 
to the action of ferric-salt HolntionR, arnl nt the Hnme time pn~Ring 
an electric current through Haid 8llit1ti1°J11, whereby the metal l:e
cornes clissolvml and prucipitated, and ehlori11c gas iH generntl~tl at 
the positive pole, which reconvert,~ the resulting fonouR HnltH into 
ferric snl ts. 

85Ui711-0dobcr :Jll, 1886'. H. H. CAHsm,, Proctm.~ <~f <'.1'/l'w:li111/ 1111l<I, 
etc., from cm:u. 
The process of separating metals from oreH or alloyH, eHpcdtlily 

those of an anriferous chamctel', whieh cm1HistH in <"harg·ing the ort~ 
or alloy in a powdered conilition into an mw<hi cn111pm·tnwnt, 
which is sepamted from the eathode compartment hy a porimH 
partition compoHed of 11.sbe~tns, which pem1itH tlw pHHHag1l of the 
current with tho metals in Holution, aJHl retains the m·1~H within 
the anode compartment, said anoile compartnrnnt contniniug 11 
chloride solntion, ngitat.ing 1md subjecting the ehnrgo to naHc1mt 
chlorine protlncerl fr1m ~aid solution ilnring the rm.~HHgP of t.lw 
electric cnrrent, passing tlw solution or rnetalH thrnuglt tho HHheH
tos partition, anil depositing tho metals in Rolution at tJw cathodo. 

S57659-Ji'eln•1w1·y 1.?, 188/v. ll. Cl. FrrzmmAI,ll. Ol1lnini1111 ehlori11c 
by eleclroly.1i,q, 

'l'ho electro-chemical g1'llcration of chloriiw by mea11H Ill an 
nnode of peroxide of lca<l in the form llf 1hmHe, highly c1m1lndivH 
lnyers, plattiH, 01· maHses ol any reqnir<'tl form prl'fl'rnl>l~· llbtaiiw<l 
by the mem1H hereinheforo <lescrilll~<l, tlw ~aitl amHlc hoing om
ployecl in conjunction with any Rnitnhlc ent:hO!le am! with 1\11 
e!ectrolyte cllpitble of evolving chlorine. 

8ti0862-A1n·il .12, 1887. II. lt. CAHHl~I.. .·lpp111·11tn.~ .fl>>' .~1:11m·11ti11y 

me/ala fNwi 1m:N 01· alloJI.~. 

Iu nn appamtns for sepamting nwtnlH frllm orl'H or allnyR by 
electrolysiH the combination of ii jo11r1mled <lrum prnvitlrnl with 
cnrbon 1modes, n hollow rnetnlliu Hhaft insulated on itH oxti~riur awl 
extending through sai<l drum, saiil :-ilmft l>dng perfomtecl within 
the drum aml sepamt0tl from tho interior thereol by a filt:t\r, arnl 11 
screw conveyor within Hnid hoilow Hhafl:. 

8608.'.iS-Api·il 12, 1887. H. H. CAHHm,, A111m1·at11N .for .11'p!lmli1111 
metal.~from oreN 01· 1tlluyx. 

Iu an appamtus for sepamtiug nrntals from ores or 111lnyH hy 
electrolysis the combination of 11 rotary drum eonHtitnting tlw 
anode compartment 11ntl having 11 suitnl1lo electric comwction, 11 
rotary cathode compartment having 1t snHal>le electric cmmcdion 
and provided with an automatic valve, a porous diaphrngm Hcp1t
rati11g 8ai<l anode nrnl cathode compartmentH, a fixrnl lmtckL•t, mul 
an arch shaped ar.m attache<l to said bracket in thn path of H1ti<l 
valve for opening of the ~atter. 

,f62022-Ap1·il !W, 1887. I-I. LrnP~IANN. Apparatus .for 81~1><t1'<lting 
metals from 01•e,q m· alloyN by 1•li•cfroly,qiN. 

In an apparatus for sep1trating metals from oreH 01· alloyH hy 
electrolysis the combination of an anode eompnrtmcmt, u eatho1\ci 
compartment, a filtering diaphragm impnrating snid cmupartnwntH, 
a dense porous diaphragm for separating said eompartments 1lur. 
ing one step of the opemtion, and mechanism whereby the denHe 
i1orouH dhtphragm may be placed in apposition with or removed 
from the opening between the anode and cathodo emnpartmentH. 

979764-1lfarch 20, 1888. C. F. Ouosm,Jvmm. TVi•t 1u·occxs q/' 
e.vl1'acli11g 1m1·c zfrw from 'i/,q Ol'l'N. 

The procees which consists in iumwrsiug roasted zinc ore in 
di! ute :wi<l, passing an air blast through the solution until th<J 
·impnritios arc oxidized, and finally drawing off the zinc solution 
and (lepositing or ·proc:ipitnting the ,zinc. 

8870811-July 81, 1888. C. I'. BlilLLmrn. Process of cleansing gold 
and .~1lvcr wlin·e mecl11rni<:11lly eoated,fo m·rn with rnjractol'y .mlmtmu:cs .. 

'rhe procesH of cleansing refractory ores prior to the recovery of 
tho precious metalH therefrom, which conHiRIH in inunersing said 
mes in n solution of tL smlimn chloride and cnnHtic soda, heating 
Htti<l solutinn, nnd at the sumo time subjecting the oreK to the action 
of tho electric current, whereby the ore is rendered free milling. 

11m:wo-Oi:tolie1' 111, 1888. 1-T. I-I. BAams. Appnr11tns.for ehlm·icliz-
·ing 01'C8. 

In !t device for chloridizing metallic ores, the combination of a 
lwrmetic1tlly Htmlt11l tnnk, metallic plateH placed inside the said tank 
and mounted upon inHuhited snpport.s, whereby they will he insn
lat.eil from each other !\JHl frum the tank, the saiil plates forming the 
twn elementH of 1t galv1tnin battery, a stirrer plncetl in the said tank 
an1l lmt\\'een t.he H!Liil plates a solution containing the ore to be 
treated, hy which a galvanic current will he oxeited between the 
Htti<l charging steiuu in the snicl tank, whereby the said solution 
will be heat.eel aml a pressure maintained in said tank. 

.111!1!JO!l-Jlfarc/i ii, 18811. .T. II. Rm. EleclJ'ic 11malyl!rnator. 

In 1111 npparntns for working ores, a piin or tub with nn internal 
copper ring and rotating arms or stirnirH, in combination with a 
horizont!tl wooden ring suspended above the tub, a copper plate 
forming the upper surface of said ring and perforated to admit car
honH 1rhi<:h pass loosely through the plates, Httid c!lrbons haviug 
heads nr tmnHverHe piuH at tho upper endH, and the movable PlaHtit: 
plates or springs preRsing upon the !wads of the carbons to hold 
them in contaet. with thn copper plate. 

.f0'/8811-July !JS, 1889. .T. C. W1sWELJ,, Bath 01· xohltion for sepa
raliny 111et11ls fl'flm their oi·es . . 
'rlw 1iroceRH of proilucing a bath or solution for the sepitl'ation of 

mdalH from their oreH, consisting in snbjeeting n solution of salt 
wut1•r, mnrinte of ttmmonia, and nmriatfo ncicl to l\ cnrmnt of elec
t:ridty, then placing this w1lution in n hmk coutainiug liqnid rner
cm•y, an1l Hnhjm:ting tho whole to 11 cnrrent of eleetricity, said 
morcnry serving as the ano<le. 

410:1;!8-Se/)femlter 8, 18811. .T. C. Wrsw1,r,r,, 8oluti:onf01· iise in sezia-
1·11tin11 metals .from tltefr m·rs. 
A solution or bath for use in sepamting 1m1tnls from their ores, 

consiHting of ehlorino in solution, soclinm ehlol'i<le, ammonium 
chlori<fo, hydroehlorie acid, and biehlori<111 of mercury. 

41;i,57U-Nornmlier W, 1889. W. VON SrnMENH. Process of elecl1'0-
d1.:prmition l(f metals. 
'l'he process "'hieh eonsists in lixivinting nrt1 in separnte vessels 

with a Hnlution contllining fenic sulphate, passing the resulti11g 
forrons sulplmte Huccessively through n series of compartments 
l'nlllllini!lg mithode plates, !lnd in which cells the solution hi snh· 
jecl:e<l lo tho action of 11n elPctric11l enrrent by which the metal in 
Holntinn iH deposited, then passing the remaining liquid succes
Hivoly throngh a second series of compartments containing anode 
phttes of insolnbhi material and sepamted from the first-mentioned 
compartments by nonmetallic diaphragms, whereby the fonous 
snlphato is oxidized nncl reconverted into fonic sulphate, which 
solution is again used to lixivinte ores .. 

418184-Dccemluw 241 1889. I-I. F. Jm,rAN. Process of e.l'l1·acting 
!/old and s'il11cr .from their ores. 
'!'ho improvement in the proceHH of extmcting gold and silver 

from mes, which conHists in agitating the pulverized 01;e in closed 
vats with chlorirw, \>romhrn, or i0tline 1wd water under pressure of 
a fluid forced into the vat, and 11fter the gold and silver have com
hine<l with the halogen, adding mercury a11tl again ngitating under 
pn1ssurn of n flnicl forced into the vat, next passing tho or~, mor
ctll'Y 1tnd solntion over amalganmtecl copper snrfnces formmg thGi 
cati1~cle of an electric circuit, nm! subsequently submitting the 
mixture to electrolytic action between l'nthodes of mercury below 
1tud suitable anodes above. 
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45iPU5-Malf 1;?, 18.91. \V. YON SnrnENS. AppaNtt1rnjo1' 1,:ctracting 
metals j)'()rn theil' m•e.~. 
'.rhe comhination of a trough for the flow of liqnid, composed of 

nnmerous Rections connect.eel at alternate ends, with an inlet at one 
end aud an outlet at the other, with two longitnrli1rnl shafts in each 
section of the sai<l trough, said Ahalt carrying bmiters arnl being 
entirely immersed in the liqnid contained in the trough, and a 
heating pipe located below and between the 8aid shafts. 

45!102il-8eptembei· 8, 1891. C. ScmummR and H. KNUTSEN. Process 
of c:t:tract.ing anf'imony from ores. 

In the extraction of antimony from ore, the lH'OeesH which con
sists in snbjecting the cruRhe<l ore to the action of n solution nf 
sulphide of sodium arnl then precipitating the antimony in metalli<~ 
form by electrolysis, acldiug hydroxide of sorlimn to the solution. 

460854-September 29, 1891. W. YON SIEMENS. Appu1·11t1rn.f1w elec-
trolytfoally separating metals from oi·e,q, 
In an electrolytical cell, the combination of a revolving cmthrnfo, 

a trough slmpecl anode situatell below the said eathm1e, in the 
trough of whieh the cathoc]e revolves, a Rcreen permitting the pas
sage of the electrolyte and of electricity arnl capa1ile nf preventing 
t11e iiassage of vibrations of the electrolyte situated lietwmm the 
said cathofle and anode, and means for supplying the electrolyte 
above the screen and for with<lrawing the oxidized liqui<l from the 
bottom of the trough of the anode. 

473105-April 19, 18.92. G. J. ATKINS. Blectrolytia apparat1rn .for 
Repm•ating goltl und utl1e1• nll'to/,q from their m·e,q, 

Electrolytic a11paratns for sepurnting golt1 and other metals from 
their ores, which eonsiHtH nf nn upright ancHle compartment throng;h 
which the ore is passetl continuously, having; within it 1m mine le 
constrnctetl to receiye and retard the clescent of the ore, while tlw 
ore itself forms a more or leHs soluble portion of stwh tmocle pole, 
ancl an upright cathode compartment and pole, the said ano1le nnd 
cathode compartments commnnh•ating through nn opening elose<l 
by a porous diaphragm and having out.lots at their lower ernls for 
the removal of the ore which has been 1tctccl upon in the nnode 
compartment and of tlie metals ancl otlwr snl1stances that have 
been deposited or precipitatecl in the ettthocle comptirtment. 

48.f.Srm-October 25, 18.92. G. J. A•r10Ns. I'rocc.ss qf sepamlin11 gol1l 
and othel' metals from thei"' orrx. 

The continuous procees of separating gold and other metals from 
their ores, whic~h consists in passing such ore through the ano1lli 
comp1irtment of an eledrolytic appanitnR in contact with the tmode 
and retimling the cll'scent of the ore in the sai1l anode compmt
ment. while snch ore is kept in c·cmtact with the ano1le pole of Htwh 
compartment, so iui to fnrm a more or less soluble portion of snch 
anode pole, and then subjeeting the ore to the iiroceRH of mnalga

. nrntion. 

495212-AJnil 11, 1808. .T. F. WrnwJ,LL. I'l'oceN.~ of, and 11pp11ratux 
for, ll'cat'iriy ore8. 
An impmved proce~s of treating ores which consists in submerg

ing mercm·y in a solution of couunon salt conneeting the mercury 
with the positive pole of a genemtor !Ind the salt solution with the 
other pole, so that the cul'l'ent will decompo~e the snlt solution 
and cause the chlorine to be attracted to the mercury forming 
calomel; treating the calomel with aqua regia forming u soluble 
mercuric chloride, diluting the latter with water, treating nnde
composed .salt solution with an electric current to prodnce sodium 
hypoehl01·i te and introducing the soluble mercuric chloride and 
soilinm hypochlorite simultaneously upon the crushed ore. 

4V5rJ3'1-April 18, 1898. .T. PFLlmBR. Process of e:ctracting zinc by 
electrolysis. 

The process of obtaining zinc by electrolysis out of a zinc con
faining anode, which consists in adding to the bath a basic zine
salt solution adaptecl to act as electrolyte, to which basic zinc-salt 
solution a conducting neutral salt has been added. 

411fi'71fi-AJ1ril 18, 18118. S. R. \Vm'l'ALL. Pro1·e.~.• of li:dviating ore.9. 

The process of separating gnlcl tt11tl Hilyer frurn their ores, which 
consists, first, in roaRting thn Ol'l' tn md11ize tlw liasn nmtals; and, 
secondly, in snliject.ing the ronHtetl me to tlie nction n! a solution 
of potassium eyanille ancl soclium hypnsulphitP, atlll imbseqneutly 
precipitating; the di~Holved metals; arn1 tho proet~~s of se1)amting 
goldaml silver from siliceous ores, whit-Ii ccmHiHtH in i-mlijeding the 
ore admixed with cmrntic sodtt l\111l11ot11sh to the action of a solution 
of potassium t~yanide P.rnl Hotlimn hyposulphite. 

4,9(014-Jllay ,9, 18118. F. IV,. C1,mm01rn. Pm1·1'.•.~ of BCJHl1°111iny 

1n·1•cious metal.~ fru111 oreN. 
The procesR of separating gnltl nntl silver from ores, consisting 

in Jiltering throug;h the ores n solution of 1-mlplrnric a<!icl !tJHl salt, 
and prunipitating the goltl alHl sih'er in Urn tilt.rah1 Hnlutinn by 
pladng metallic iron in the illtrnte aml paHsing nn eleetric enrrent 
through the filtrate. 

5010.'1'7-.Tuly 25, 18flS. S. II. E~nnrn;;. App111·11tuN .for llw 1•lr•d1•v
lytfr, e:i:!r1wfioll of metalR. 

In apparatus for tlrn ok:etrolytie extrnction of mPtals, n vat lmv
ing nu ttnnde lining on itH floor and RidPH, in t•otuliinntion with a. 
snitable catlrnclo or cathodes BUHptmclt~(I within the vat and a nnn
porons a1111 nonconclucting inner wall or enrl1 lomtecl hetwt•en the 
si1le lining:; nnc1 the c•atho1le or t•nthrnleH nwl uxt<~n1ling from the 
nppur smfnco of the floor lining to nbO\'t>. t!to Hnrftt<'P of thn nlt~ctro
lyte, and serving to support n lining; of the ~nbfitniwe to lie aetecl 
upon in Pont.act with tho m111tle si<le lining1> allll to prevent short
cir1miting betwern1 saicl anmlt• sit le linings arnl the cathodes. 

fi0'71.10- Octol11~r :?4, .18flii. C. Hmw1,N1m. Bfretrulytic 1n·od1ll'tion <tf 

uirtals. 
'rhe proeesH of obtaining eoppt•r and silyer froo from other uwtnll", 

which consists in forming; nm1pro11s l'hloricle solution of tlwse rnotu lH 
liy lmwhing a enprifuronH awl nrgc.•utiforons materinl with n m1priu 
ehloride solution ecmtnining a Rnln•nt. fnr 1·.n111·mrn l'hlori(lo, Hl'pa
rnting from thu cnprons chlori11o Holntion so olltaim•cl stwh 111ohtlH 
us arsenic, antimony, eolinll., nrnl the lilw, extmct.ing the Hilwr hy 
predpitation, llfoctrolyzing tho eupr1>UK dtloriile iilllution, prtinm t:· 
ing tho Holntion nt the anoclo from comminglh1g with tho solution 
at tho eathrnle, 111ixing togtJther tho two solntionH after luwing hpun 
udPtl npon hy the ell'clrie t•.mrent arnl prevl'nting nn twenmulatiou 
of irnn therein liy oxidizing and removing tlw l!tttor. 

1i128!i1-.fonuw·y !I, 1894. P. C. C:HoA'l'J•:. A rt •d 711·udw:i11y uu•tullic 
zinc. 
The method of prodndng from an iutpnro solution of :i:ine ~al ti-' 

!\ zine eleetrolyte fl'lm from 1leprmital1le i111pnritiel4, \\'hid1 1~cmHiHti-< 
in subjcwtiug tht1 solution to the action of a11 ukutri1! t'm'l'1:mt.to pni
cipit.ate an<l clq1osit the depoHitalilti in1pnriti1:1:;, awl ut tho ~mne 
time lll'eventing the re-solnticm of Hnlih in1pnrities in tho Hnlution 
by nentralizing; the acid set frmi in tlw hath with a nuntrnli:i:ing 
agent whieh iH free from any clopositable impurities 1mlnl1le in the 
Aolvent element of tho lmth. 

iiJ;JS!j!iJ-J(mwwy 9, 1894. l'. C. CnoA'L'J,, J>1·01'1mR <!f prcpal'iHf/ Nolu-
1 imtR e11rr1ting Nulls t!t' zinc. 
The process of forming a solution carrying saltR of zinc, which 

''onsists in forming a snlplmto solution of the Hulnlile elrnmmts uf 
the ore arnl reeoyering the same therefrorn l1y evapnrntfon an1l 
crystallization, heatilig the crystallized prochwt to tlriYn oft the 
salts of metals more volatile than zine arnl convert those leHs Yoln
tile than zinc into compounds insolul1ho in witter and 1innlly trPn.t
ing the mass with water to 1li~solYe the zinc element. 

518'73'1-Awil 24, 18,94. P. C. Cm>A'm. Art 1if prurl1tcin!J ml'lallic 
zinc. 
The process of continuously producing mntallie zhw hy eloctrol

ysis, which consists in depositing the zinc from an auidulatncl so1 n
tion of a zinc salt, clrawing off from the bath the free acid liberated 
therein, rliRsolYing in sncb aeitl oxidizerl zirw., in the state of fmne, 
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freed from its more volatile soluble impnritieH, and returning the 
solution thus formed to the hath from time to time, as required, lo 
maintain the electrolyte. 

1526099-Septembn· 18, 1894. P. DANl'KWARll'l'. Appu1·ut1rn jrn· anrl 
proce.~11 of e:i:tracting gold 01· Ri/l'N fN1111 or1% 

The 11rocess of extrnding gold nml silver from oms, which con
sists in subjecting the samti Himnltaneonsly to the adion of cyanitle 
of potassium, an alkali snlphicle, and to elPdrnlyHis; ancl the cnm
birrntion of a main appttrntns consisting of tt revolying outpr drnm 
havi11g blades, an insnlatod inner 1lru111 ancl oloctric connections, 
with i{u auxiliary appamtns l'OUHil'ting of a srn·ies of commnnimtiug 
tnnk;:, rotating insulated c lrnms and electric connoctionH. 

5R80J8-0ciolier 28, 18.'14. J,. Pm.ATAN nncl F. C1,1mrur. R1:tmdiny 
f!Old jl'Om its m·1:. 

The combination with aurnshiug mechanism iuul an mnalgmuator, 
of a series of vessels eontaining a solution of eyanide of potassium 
and a salt of socliurn, enelt Vl>Ssul having nn amnlganmtml copper bot
tom connedml to one pole ol a gmrnmtor of electricity arnl a eentrnl 
Hhaft hnvingti~inu pipe and agitator connected to tho other pole, a JU
for, a series of c:omnmnicating doHucl Vl'HHelH of !encl, oach containing 
a body of aluminum chipiJ resting on a perlorah>tl lliaphmgm above 
the inlet and rising nearly to the nntll't, ancl rnennH for t:rcating ti 
vuenum beneath the filter to <lriw t.lw lluicl through ancl into tho 
series of leatl vessels 11n1h•r prPsHnre. 

fi8.l1ll!J-1Jeeembcr .18, 18!14. Y. ENw~Ll!AUJ>'l'. l'1·1u:1w.~ '{/' 1'.1·t1•1wliny 
metal.~fro111 milz1hid1: ur1•11, l'lc. 

'l'he procesH of treating the sulphur t•ompm1111lH of nwtalH, which 
eornpotmds haYe cornhine<l therPwith otlwr ore t•111u11mmcls iwt sol
uble in it solution of an alkaline sulplt-hyclrat•J, wltit~h rnmHiHtH in 
extracting tho snlplrnr eu111po11uclH by truatnwut with an nlknlinu 
.~nlph-hyclrate, thereby alHo geirnrat.ing Hnlpl1111·11teil hyclrogl'n, Hnh
jPding the Hnlntion thus fornwcl tn the iwtion of an l'ln<:trit~ ell!Tont 
in the mthocle cm11partment nf nu uleetrolytin cell, in tho nnucle 
compnrtmcnt n! whit-Ji iH an !Lllrnlin11 d1\nric1u, tlwre1iy olitaining 
tho uwtals, reforming the s11l1ih-hy1lrntu, mHl liliemting free d1l11-
ri110, treating tho oro resichm~, rt!Hnlting from the snlph-hyclrnle 
hath with Htwlt chlorine, awl Hnhjeding the solution thm1 olitaine!l 
to tlw act.ion of the snlphnrotecl hyc1rogun fh·Ht generntt>cl in tho 
Hnlph-hyclrnto hath. 

587428-Api·il .'I, 18/l(j. F. II. LoNCf Hill] n. o. SKAIINN. Appm·at1rn 
for rccoverinu preoio1rn 11wtal8 fmm thei1' 11r1'H. 

An 1ipp11mtu8 for rt>!il>voring preeiunH lll!!t.als comprising n ruvol
nble llrmn, a perloratecl uwtnl tnbc oponiug from fld1l clrmn awl 
rmwi<lcrl with !l fabrie jacket, a HOrics of pJatlJR ~ucure<l tn tho imwr 
snrfot•e llf the dmm and having inwardly extPncling hludPs or 
flanges c:lectric eomwdionR to the platcH ancl tu lie for rn111loriug 
the same of oppo8ite polarity, a rotatable convuyor lomte<l arnl 
working in saicl tube tmd a iixetl vont pipe pnHsing axially through 
the drnm head and opening into the interior nf the tll'llm 11P11r the 
top thereof. -

588522-Api·il so, .l8DiJ. R D. K1mnAr,i,, 1'mc1:.•N I{( awl 1·1·11111:ul 
fo1· reooverin11 siloa anrl uol<l .frum solutionN. 

The process of the recovl•ry of golcl ancl silver from Hnlntimrn, 
which consists of the following Htcps: (first) the 1mhjeuting or tho 
ore containing the prcciouH metals to the action of a Holvm1t, thus 
obtaining an aqueous solution of tho solvent ancl the minornls con
tainecl in the ore; (secornl) snbjeeting the said solntion to the 
electro-chemical action of a u1erourial amalgarn; (thircl) Hnbjecting 
the valuable precipitate secnrecl l>y the prececling proeess to the 
aetion of dilute ncid in the im•sence of carbon; (fourth) the recovery 
of the valuable mct!tl from the reHnlt of the 1n·ec:li<ling vroceAH. 

548546-July 80, .18.95. E. .T. PnA1:nm. Procl!ss '!( antl ap1"1r11IHNf111· 
t1·eatment of precious metal.~. 

The process of separating gold or other precious nrntal held in 
an electrolytic solution, whit:h conf:!ists in passing tlw solu1:ion 

thrungh a vessel containing alternating porous layers of zinc and 
carbon, to set up a lomil voltaio nction which tends to decompose 
the solution, precipitating the gol<l in the carbon by filtration. 

fi481J'l3-.l11ly 80, 18fh;. :i\l. OnAWFOim. P1·m:1iNN of e.1,tmctin{/ precim~s 
metals .from their orc,q. 

'rhe improved procesH of removing precious metals from their 
ur<JH which eonsiHts, first, in lixiviating tlw ore with 11 eyanide 
sol n t.ion w hit:h has been sn bj eeterl to the 1wtion of nn anoc le separated 
frnm its corresponding cathrnlo liy a porous partition which sub
Hhtntfally pnwentH the circulation of the electrolyte; seconcl, in 
withclmwing ~aicl Holution mul removing the lirecious metals there
from; t.hircl, in again subjecting tho solution to the action of an 
!lnOllo scparate1l from its corrcspomling cathode ns before and using 
it over again in eontinncms rotation. 

54867 4-.Tuly .'JO, 18!15. M. CnA \Yl'cmn. Process 1{( e:1:tractin!J 111·ecious 
meta/,q .from their 01'1'.~. 

'rhe improved process of extracting pmcious metals from their 
oreH, which consists in forming 11 solution of it cyani<le and a cya
nate of the t!OJTl\Hponcling base, the total amount of cyanate lleing 
not kiss than 215 ver cent of the total amount of cyanide present; 
lixiviatiug t.ho ore tlwrewith anil extracting the dissolved iirecious 
nwtals front ~ni<l Holutiou. 

,r,4.'1117iJ-.Tnly so, 189iJ. l\1. OnAw1,.oun. AppnMtu.~ f111· l'.i'tracting 
J!l'ei!io1rn mnlttlN .f1·mn theil' ore.1. 

An apparatus for t>xtracting procicmH metals from their ores, 
wltieh consiHts in the eombinnt.iou of n tm1k wherein the solvent 
Ilquitl fH Htoreil; a rovolnhlo lixiviating roeeptnch~; it pipe rnnniug 
from Htti!l Rtorage hmk to the lixiviat:ing receptaclo; an amalgamat
ing table; 1Henns for canHing the lixiviat.ing receptacle tll tlisdmrgo 
itH contents <'1mtinnonHly upon the nnrnlgitnrntiug tablo; a Heparat
ing hmk; mennH for eornluctiug oro which hnH passed over the 
nrnalgimait.ing tnhle into tho soparating ttmk; nwnus for sopamting 
the Holicl c~ontm1tH of this sepamtiug tank from itH liquid contents; 
n thirll tank; eonnet•.t.ionHwhernbytlw solvont liquid t.hns separated 
iH paRHell to saicl thir!l tunk; meiu1s for reclaiming the precious 
metals from tho solution in said third tank; aml connections where
by the Holvent liqnicl iH run from the t.hir!l tnuk to the stornge tank; 
nm 1 a Hnp1irator for 1•emoving the tiiiliugH of the ores of pwcious 
nw!ttls from their accompanying Holyont solution, which com;ists 
in tho combimttion of a tank into which the oreH and solution me 
cliHt:lrnrgo!l; n t!llllVeyer rtmning from tho bottom of said tank to a 
point: l\Xterior tlwroto by which the solids me separated from the 
Jiqui1lH; !l (!UI' 1i!tor with !l permettble bottom Hituate1l helow the 
tliHnlnirge end of the conveyor; and a second tank below said car 
lilt<H', 

1i441110-A11gu,qt .l.'1, 18!1iJ. B. W. C1,AHK. Proce,q,q o.f nml appnmtus 

fu1• l':1:tr1icl'ing ure.9 li111•l11clrolyNi.1. 

In m1 eleelr.ic ehlorhmtor for gold ores, tho combination of the 
hollow cylimler constructed in longitudinal sections united b)' 
Jmn1lH, nnc1 lrnving the Heries of sup1imte boxes or chambl\rS com
mnnit•nting with its interior; the electrical connections eonsisting 
of the anm.le in tho cylinder chamber, nm! the cathodes in the 
boxes or amalgamating chambers, the agitator slrnft provided with 
tho spirally arrnnp;ed series of stirrer arms nncl nclnpterl to revolve 
in tlrn cylimlor chamber, and tho Htnil1ng boxes at the endH of the 
uylimler, 

iJ41187S-&ptcmber 24, 18.95. E. A, Asmmm"!'. Prric11ss of t1·eating 
zinc-/ieai·ing 01•c,q. 

In tho treatment of zinc bearing ores nnd zinc bearing productA, 
tho mothotl of Himultnneonsly depositing zin~drom ti catholyte free 
from iron, nnd mising a ferrous salt solntion to the ferric state, 
which consists in passing the ziiw bearing solution free from iron, 
around the metallic citthodes of an electrolytic apparatus, and 
Himultaneously passing the forrons salt soluthn around tlie i11soln
!1h> nno1lesof the said e!cetrolytic apparatnR. 
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li491107-Nnvember 19, 1895. A. L. E1.TONHI~AD. Apparatus Joi· e.1;

/1·acting ynld. 

In an appnratns for extracting gold a!Hl other metals, tho com
binntiou of a mereury receiving box, a horizontally movable ve~sel 
ther1•in, having its lower en<! 011en and nnobstructl'tl whereby 
meremy placed within the box !llay, in seeking its level, enter 
snid veiisel, a horizontally placecl anode strip snspendecl within 
the latter, means for adjnHting the strip vertil'ally, tt ct1tho{le t•nn
nection anrl conducto1· wires a{lapted to conned the anode and 
cathode with a snitable dynamo or battery. 

55J(J48-Decembcr 17, 18flii, L. Pm,A'l'AN and F. Cmmc1. Elecl1'0· 
lytie lll'ocesn of olita.ining precio1rn 111et11/s. 

In an apparatus for the extraction of precious metals by direct 
eleetrolytic action, the combination with an electrolytic vat having 
cathodes nrrangecl at its bottom, of anode cylinders arrange{l above 
thu said cathodes, anode plates alternating with said cylinders, tt 

generator of electricity having its poles connected to sai<l anode 
cylinderH arnl plates and to the cathodes, means for rotating the 
ancule cylinders which are provided with agitators, it forl'e pnmp 
lrnving injection pipes to discharge beneath the ano<le pl11tes aml 
cylinders, said pipes being provided at or near their mouths with 
interior, concentric rods having spiml rilis, or feathers, arnl snctiou 
pipes bnving their open emlH arranged above the anode plates. 

5529{]0-JcmtW'f'y 14, 18!1/J. c. I-Io1WFNm!. Pl'<Wl?.~N <1f woducing 
eti] H'OH.I o~:idcs. 

The process which consist..9 in . leaching c~1prifcrous materiah1 
with a cupric chlorille solution containing calcinm d1lori<le, 
whereby a solntion contliining cuprous chloride is obtninecl, 1•nn
verting the cuprous chloride in a portion of the ROlntinn into 
cupric chloride by means of a suitable aui<l aH sulplmrons aeitl in 
the presence of oxygeu, freeing the other portion of the solution 
from metals other than copper, and converting the cuprouH 
chloride therein into cuprous oxide by means of a suitable reagent, 
as cau;;tic lime. 

55!18111-Jiinum·y 28, 189/J. L. Pm,A'rAN and l!'. Cr,1mwr. l'l'Ocett.~ 
of and ap1uo·c1tu.~ for e:i·t1'licling gold ji'rmi ·its oJ'es. 

A single continuous process for the extraction of precious metals 
from their ores, and the amalgamation of the Hmne, which consists 
in treating sairl ores with ii eompamtively weak solution or a solu
ble cyanicle, such as cyanille of potassium, adding thereto !\ perox
icl(• Hneh ns hydrogen binoxide, increasing the electric c:onclueth·Hy 
of sni<l solution by adding chloride of sodium, increasing tho 
solvent power of said solution by passing a relatively weak enrrent 
of electricity through the same, retaining the sodium chlori<1e in 
the solution pmctically withont decomposition and coutinuonsly 
revolving the anode ir). the solution over a fixed cathode of mercury. 

55/J092-1Jflwch 10, 1896. 0. Fn!:\Licu. 1'1'ocess of e.vt)'(lcting 11011/1) 

meta ls from on~. 

Tl~e pr?cess of extra_cting precious metals from a lye containing 
also mfor10r metals, smd lye containing substantially five grains of 
each of the snid metals to the pint, which consists in subjecting 
the said lye to the action of an electric cnrrent of substantially 
twelve amperes for eaeh two square yards of cathode surface 
whereby the gold is separated by electrolysis. ' 

56'3148-.T1me 30, 18!16'. .T. DouGMs. Process of e:vfl·acting coppei· 
fmm o!'es. 

'.rhe method of extracting copper from solid cnprous chloride, 
;< hicl~ com;ists in moistP.ning said solid cuprous chloride with water, 
msertmg both eleotrodes of an electric circuit in the said solid 
cuprou,; chloride, nncl then passing an clectrie current there
throngh. 

56'8144-June 30, 1890. J. Doum.,1s. Process of e.vtractino copper 
.fi'o m ore.~. 

The process of extracting eopper from the solid cuprous chloride 
which consists in snspencling the said solid cuprous chloride in ai; 

acidulated electrolyte, inserting the cathode or an electric circuit 
into the solid cuprous chloride, aml the anrnle into the electrolyte, 
and passing an electric current there th rough. 

~ili(J8fl4-Seple111ba 1, 189(], P. DANCKWAHfl'l'. Appw·alu.~ frn· e.1:
lrw:ti·nv yold awl xil1>er from ou. 

The L'mnl>inatim1 of a nwnlviug liarrel luwing nn mnalganmted 
co11per lining with noncomlncting bottoms, a Heries of ineliuecl ver
foratL'<l nwtal strips secured to Htwh bottoms, insnlatiug ringH that 
suHtain the bodies of such strips, an<l with electric comwctions that 
commnnicate with the barrel and the strips. 

5(11198/J-Scptcmber 1, 181111. R K1mK. Oyanitle 2n·1wcsR c(f e.rtraclino 
111·ccimiR metal.~ .fruin tlwi1• m'eR. 

'rirn process of extnwting precious mebils from their ores, which 
consists in dissolving said metahi in a cyanide snlntion and extrnet
ing them therefrom by electrolytic prt>eipitation liffoeted by alter
nating plateH of letul arnl aluminum, the former being anodes and 
the latter cathodes. 

511'lli0.'l-Scptn11l1ei· 8, 1811/J. L. Pm,A'rAN and F. CLmm·r. Pmccss 
qf <'.vln1cti11y {!Ohl un<l silver from ilwir m•es. 

The procl's~, which consists in submitting tho ort:s of golcl anrl 
silycr to the action. of a compamtively weak cyanide Rolution con
taining chloride of sodium, intensifying the sol vent po\\•er of the 
Aolution by the passage of a continnonH electri<~ c:urrm1t having an 
eilletro-motiye force below that required for the 1ltwompoioitio11 of 
Hodimu chlori<le, and eontinnonsly nwolving the anode from which 
the eurrent is snpplied to tho solution over a mernury cathode. 

6li80flfi-Se7>tcmlwr :!2, 18.9/i. L. I'm,A'l'AN imd F. C1,1~mc1. 1':/eelro· 
lylir• 11ppm·atus .frw c.rti'ltcling yolrl and sifrer .f?'()Jn thcil' m·1~s. 

The c:ombitmtion with 11 vat having n flat hottom, of a t•athodo 
of rnenmry RprPll<l thereon, nu anode having t!H:\ form of an ernllt!i:lA 
belt, rolls armngecl near the em1R of the vat to support nrnl gi Vll 

continuous movement to sai1l anode iu rmralleliAm with the surfneG 
of the eatholle, and mem1s for imparting continuonii movement to 
said anode, in one 1lirentio11, it l>uing provided with stirring <foviees 
moving with it. 

!il/8724-0ctuba a, 1891J. E. AN111mo1.r. Appnrat1rn for clectro-dcpo
.~ition rt( {!old m· .~ih'el'. 

In an appnratuH for the eleetrn-deposition of gold and Hilver froin 
a Holntion, a tank provided with one or more nnorles nnd a series 
of nnrnlgamntecl cathodes, each cathodt~ consi;iting of periornted, 
Hkelcton, or network plates anrl a layer of mercury in the bottom 
of tho tank into which each of the enthocles clips, said layer of mer
enry being connected with the negative pole of electricity, thereby 
crmstitnting a common vehicle for the current from all thll cathodm1 
while at tl~e same time maintaining the said cathodeH constantly 
amalgmnated. 

firJ8741-0ct6ba 11, 1811/J. H. R. CAssm,. Process <~f e:l'lraclin!f gold 
from sub.~tancc.~ containin(J it. 
The process of extracth1g gold from ores, which conAists in decom

posing a brnmide of an alkaline base by electrolyHiH, dissolving the 
gol<l by the anode solution, adding the cathode solution, running 
the product through a mixture of iron and mnbon tn lll'ecipitate 
the golcl, and redecomposing the liberated bromine Holution by 
electrolysis. · 

51J8848-0ctol1cr a, 18911. V. ENGI~LH.AIUl'.l' !md A. NETTEr.. Process 
of trentin11 metallic .mlphides. 

The process of treating a metallic sulphur compound, which 
consists in first converting the said compound into a soluble double 
sulphide l>y treating it with nny suitable reagent, snch llR tho 
snlph-hy<lrate of calcium in aqueous solution; then decomposing 
the reHnlting solution by electrolysis to produce tho metal and 
snlphnrcited-hyclrogen gas, then treating tho spent solution with 
carbonic acid gas to precipitate a carbonate of the base and liber
ate ~ulplrnreted-hydrogen gas, then recovering the oxide of the 

i 
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reagent anrl the carbonic-add gas from the precipitate J,y caleimt
tion, then emuhining the Hnlphnn•te<l-hyclrogen gns given off dur
ing the process with the saic l oxicle to form more reagent, arnl uHing 
tlrn recovered carhonic-achl gnH tD trnat morn spent solution. 

5714118-1Yo11n11l11T 1'7, 18.911. 'f. P. BAnnoun. 1'1·oc1wN of trcatinf! or1% 

The pro cuss of treating ores, which eonHiHtH in Jirst treating the 
raw material with copper oxicle and sulphuric acid, then chlorinat
ing the pulp thnH treate<l, introducing tho chlorinated mass into a 
snitable agitator luwing zinc therein, anrl ust.alJliHhing nn ulectrie 
current tluough the mass in the presence of zinc; and a chlorinat
ing tank for treiiting ores consisting of a revoluble cask hnviug n 
single nrnnhole 1\ml 1\ t•.irenlar HerieH of bungholes, copper pole 
tlisks secured within the cask at opposite tmtlti thereof am! mTungecl 
in an electric circuit, inHnlator bracing poHtH arranged betwt'eu ~nitl 
disks and the outer headH of the tank, flange< l gnidP ringH t'rwirding 
Raid ensk at au intermediate point, spurringH endrding t.ho eask 
near it+i opposite ml<ls, mid lt horizontal 1lrivc shaft carrying gniflt' 
rolls engngiug sairl Jlangetl gnicle ringH mHl drive pi.nionH m1gaging 
r;aid spur rings. 

fi78;J8.'l-Dece111/u1r lfi, 18.')(/. M. Nwl"rn. P,·om'NN 1if 111w:i7iitati11g 
1wecimrn metals frmn their lllku/i q11mide ,qo/utio11N. 

The procesB of precipitating l'lilYtir m11l gold from their alkali 
eyanide solutionH, which consists in aci1lulnting thti alkali <1yn11i<le 
1mlut.in11 containing said 111etalH with hytlrochlork aci1l HO nH to pru
Pipitate silver chlori1fo, Heparating Htti<l Hil\'et· d1lmiclt~ hy !iltmtiun, 
Hllhjecting the achl Jlltrnt',o to tho action of tho oledrie m1rreut H() 
as to clepllsit tho goltl on the <·nthtHll', nml reJ.(mHmtling the cynniilt• 
1;olntion by the atldition of emJHtic allrnli. 

578171-Mm·cli 2, 18!17. O. l'. 'I'tr1rn1m. Hle!'lr11lyticctl 1tp71w·atirn. 
An olel1trolytic apparntn~, proviile<l with an nmHlt1 \lllnHiHtiug of 

n nmwmulncting receptnclt• <lmtt;utl with an auticurrosiwi Rnhi;taucu 
and prcwi<1ecl with au <•uter coating of a conclucting material nrnl 
ll!l'nnH fnr c:onnecting Haid outer cuating with the pnHitive polo of a 
F<onrce of electrical HUppl y. 

5/f/872-.ilforch 80, 1897. .T. II. IlAYUHAl•"I'. l'roel!NN l{f lr1•ati11.g a:1m:r
er01rn and rirgent(fermrn ore,q, 

'.rhe process of treating OJ'eH co11siHti11g in introducing tlw ore into 
a pnn, n<ldiug thereto mercury antl soluble ~tt1tH <lllptthk of yielding 
chlorine by electrolysi~, mising the n1·0 cuntentH of the pan to 
alJout the boiling point of wtitor mu l pu~sing n em·ront of ehictricity 
throngh the heated nrnss while stirring tlw H!\lllll to Hocuro n simul
hmeons elcetl'Dlytie chlorination and olot•.tro-!t11Htlgmm1tio11 1 aucl 
nrnintuining the anorle ont of vertieal aligmrnmt with tho mercnry 
cathocle. 

5811rJO-April !JO, 1897. H. HmHcmNo. 1'1•0(•1·.~,q 1iftreatint1 oi·e.~ con
taining siblc1· mul [/Old, 

Tho prnl'e~s of treating oniR, which cousiHtH in subjecting them 
in t.hc presence of moisture to the action of !llllm<min am l n nitmte, 
nncl then precipitating the metal or metalH from the resulting 
sol n ti on. 

58:!077-.I.lfay 4, 189/. E. 1\'Io·rz. A111m·Mt11x for B.i:tmclint1 prnci111rn 
metal.~. 

In an apparatus for ext.meting precious motals, tho combination 
of a rotatil·e <lrnm prodded with a numhnfo and lniiiing a vitl Yl'd 

eounedion for the admission or c·ompn'RHecl air, a core of insuhtting 
materiiil mounted to turn in the RHicl 1lnu11, metal plateR formi11g 
the positive and negative electrodes of an electric cireuit and ar
ranged respectively on the <lrum nncl core, and nn electrical eonnee
tion for said plates on tho core, the stlicl c'onuection being arranged 
to lock the drum ancl core together. 

15841!14~-Jime 8, 189'7. I'. G. SAWM. I'mceN.~ of makin11 commercial 
lend from lead ore. 

The process of converting lead ore into commercial lead, without 
the applictttion of hent, by :,inbjecting tho ore to ,the nction of 
nascent hydrogen, electrolytimll,v developed, producing theroby a 
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HJlcmgy mass, 1m<l ttfterward, while the mass is in a nonoxidized 
f\UlH.\ition, applying l\ COIJHOJirlating 1H'ORSnre, 

585855-.I'lllll'. 29, 189(. 0. A. BUl\(HIAl\ll'r and n. l{mo. Process 

<!f o/Jlai11int1111etallic ziiw and copper from. oreN. 

'l'he im provurl process of recovering motallie zinc nntl metallic 
copper from cnprous zinc ore, which consists in treating the 
rousted aud ground ores with an ammonincal Holntion, then ii{ free
ing tho roHnltnnt liqnicl from iron cliHsolved by said solntiou, theu in 
clepositing the metallic copper on snitalJle metallic plates acting as 
a couple, ancl in finally effecting the electrolytic deposition of the 
motallit~ zinc. 

5854/IJ-.Tmw 29, 1897. J. F. Wmm. illethod 11f an apparatirn for 
Ncparatin11 precious metaln .from tlwii- nolve11t .~olutioiw. 

The improved method of separating precious metals from a sol
ventsolntiou containing the siime, consisting in passing the solution 
itltermitely thmug;h a hotly o[ rm·hon i\rnl zinc, am\ 1mbject.ing the 
same in its passage to fill nir mureut; and a metallurgical filter for 
thiH )llll'pnse containing the same, eonsisting of a series of altemnte 
compartmentH, or reeC\ptacles, containing, respectively, carbon nnd 
zinc, through which the solvent Holntiou is passed with an upward 
tmcl tlowuwiml flow, and electric circ:nit completing cmmection 
lmtwenn the zinc n11<l carbon. 

.5880',"iJ-AH!fUNf.10, 1811{. R. ]\form. J'roeexR of tre11fill[/ 811ljJhi<fo 01'1'. 

'l'he proceHH for trenti11g snlphicle ore by neting on th(e pulverized 
orn with 1wi<l H<11lium or potnsHinm Hlllplmte, so as to obtain a 
Holntion ol Hlllplmto of zinc, depositing the zinc by electrnlysiH awl 
tlnm re<~ovt>ring the iwi<l tilkali snlplrnte, and treiiting the inHnlnhle 
l'l'Sithrn nbh\inetl by the lixivhition for nicovery of the other metals. 

588'140-A11171tsf ;J4., 189'7, 13. BEcmm. A11p11ratn,q .fm· lreati1111110/rl 
((/Ul xi/rm• 01'1?x. 

I u apparatus for the treatment of gold and silver ores the cnm hi na
tion of a vat provicled with anmlgnnuitiug plat:eH and adnptrnl to 
eontttin eytinilfo of pota.~situn, in solution, nnd the ore to be tt·e.tttc.d, 
ii Yat cout11ining the electrodes of an elentrolytie apparatus nncl 
mmLnH for l\atrning tho circulation of the cyanitle of poh1sHium solu
lfon thmugh tho amalgnmntfog vnt, nnd for distributing it. in the 
olectrolytic vat. 

/5.'10801-Scplinnlier 28, 189'7, W. L. Bwnrn. Procesa of freating 
1·el1elli01rn ore.q, 
'!'lw process of treating ores finely divitle(l nrnl rnixetl with water, 

whkh cnnHiHts in atlcling n suitable compound to snid oreH nnd w1tter, 
which cornpouml contains nn element whicl111ttH n chemica1 atlln
ity for t.he httHe constituents of the ore, th'en passing an electric 
cnrreut throngh said materhil to nnito the ~aid element chemically 
with the base constituents imd to liberate the precious metals, then 
cin1nlating the material over an nmnlgnmated Anrfac<1 which is not 
in the electricttl circuit, and finally retnming the material again 
through the field of cleotrolytie action. 

fi92055-0ctobcr 1!1, 18!17. E. C. KETCHUM. Process of treating ores. 
'l'he process of trcnting mixed sulphide ores containing lenrl and 

zhw, which consiBts in first roasting the ores, then subjeeting the 
rnaHt.ec l ores to the action of a solution of caustic alkali in the p1·es
c11ce of lll'nt to remove from the ores the lead and the zinc, then 
snhjm:ting tho cnnstie solution containii:g the lead and zinc to elec
trnlytie ttt•tion in one <n· more cells to remove the lead, the ano\1es 
of which cells are immerse<! in ii volume of pure miustic solntiou, 
which is sepamtecl by a porous medium from the electrolyte cou
taining the lend nnd zinc, ancl then Hllhjecting t:he caustic solution 
or electrolyte containing the zinc only to electrolytic action in one 
or moni c~lls to rmuove the zinc. 

fi9fJ[i7:J-No1•emlw1• 2, 18.97. E. MoTz. Electrolytic apparatus. 

In m1 electrolytic apparatus the combination with a frame or 
sluice of a series of convex cathode plates locntl•cl in thu boHom of 
~ai1l frame or sluice, n series of anode plates having eurvetl under 
fitePs nnd clisposed above A!\id ctithotle plates, blocks Hocured to the 
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anode plates and supported in the frame or Alnico, eaeh hlock 
having a recesA in itH upper edge, !l series ot cornlnetors connecte(l 
with :mid ano(le plah'H ancl termin!lting in sai(l reces~es in the 
blockii, a conducting J'(](l (1iHposed in Haicl rei:esscs on the 1irst-
1,1enticmc(l condnet01·s nnd h!lving a notch therein, it erosslmr pass
ing t!Hongh said noteb, a comlnctor with whkh ~aid croHsbar is 
el~ctrit•ally connected, loeking devices for securing the crossbar tci 
the frame or sluice, and !l conductor connected with the C'athode 
pl!ltes. 

51141i11-Novemlier 80, 180'7. S. H. Emnrns. l'roceRR of nnd appa
ratus fm· i·emoving zinc ji·oin zinciferous 01·es. 
Thu proc~ess of trmting zineiferous ores, w bich consists in pnlvcr

izi ng !tncl roasting the ore, leaching it in a serieH of vessclH through 
which the solution flows continuously, and subjecting the contents 
of each vessel intermittently to electrolytic aetion, whereby the 
solution is rendered alternately !lcid an(l nentml or morn add and 
less acid in contact with each body of ore; and an apparatus for 
tl'eating zinciferous oreH, comprising tt series of leaching vats, each 
provirled with an inlet pipe extending to the bottom and with im 
exit pipe or trough leading from the top of the vat, and each pro
vided at bottom with an insoluble anode, a series of movable 
('athudes suspended above said vats, mettns for raising and lower
ing the cathodes rif adjoining vats altematoly, aml an cloctrie cir
cuit to the respective J1oles with which said anodes and cathodes arc 
connecfo(1. 

ii!}(820-.Tumwry 25, 181!8. N. S. KEITH. .1frt of obtwini11r1 !/Oltl n111l 
Nilver .frnm 11.m"{f1:1·n1rn ((nrl ar111•11ti;fcnnrn materialN. 

The proeG8H of obtaining it precious metal from it'l ores, whieh 
co11si1>ts first in (li8Rol ving the gold nr Hilver in a cyanide solution 
containing cyani(le of morcury arnl free cyanide of au allrnlbw 
met;tl, snch ns cyanirle of potfts8ium, arnl then pa.~Ring n cnrrent of 
electricity through Rnid solntiun tu a metnlliu cat.l10rle, whereby an 
ensi1y removable layer of the prcmious metal mill mer1~ury is simnl
taneonsly deposited upon sahl cathode. 

;j[/8J98-li'ebrw11·y 1, 18f!8. K ANnRJmLr. •. lpp1m1tn.~ .fu1· clcctrn
deposilion o.f gol1l and .1il1!el'. 

In apparatns fur the eleetru-(leposition of golft, sih·ei; 01· nther 
metals, anmles of peroxidized lead anting in the presence of and 
in eombination with a cyanide or cyanitle-cnmpound solution. 

600851-Jfm·ch 8, 18118. R A. AHIICROF't'. Treatment of inetallifer-
1!us ore8 11.nd 1n·uc.lucts. 

The improved process of preparing a solution suit.able for leaching 
zinc bearing ores of zinc bearing products, consisting in electro
lyzing n zinc bmiring solution succesHiYely in contact with a suit
able cathmle arnl nn anode resulting from the preliminary furnace 
treatment of pr()(1ncts or ores cont!lining copper arnl iron, and then 
depositing the copper from the resulting ferrous solution, and simul
taneously mising the iron content of such solution to tho ferric~ 
state by electrolyzing the S!lid resulting ferrous solution successively 
ill contact with imitable cathodes and insoluble anodes. 

601068-I1farch22,1898. F. W.Wrrrrnrnmil. I1fcthurlo.fa11.dappam-
t1rn jol' extracting yol!l .frorn its ores. 

The method of extracting gold from !l we!lk cyanide solution, 
which consists in circulating the solution over anodes of iron and 
cathodes of le!lcl, S!lid eathodes being formed of thin plates arrauge<l 
at short distances apart and hRving from 9 to 10 FJquare meters 
of snrface for each ton of solution in contact with them; !lncl sub
jecting the said solution while in motion to an electric current of 
from 3.5 to 4 volts, and of from 0.5to1.5 ampere,~ per Bf]Uaremeter of 
cathode surface; and in appamtns for obtaining gold from a weak 
cyanide solntibn by electrolysis, the combination with a cell pro
vided with anodes of iron and cathodes· of lead formed of thin 
plates, said cathode plates having from 9 to 10 square meters 
of surface to each ton of solution in the cell; of means for circulat
ing the solution in the cell, and means fol' subjecting the soll1tion 
to a weak current of electricity. 

{1'08!104-1lla.11 10, 1898. .T. R HBBAUR. Appm·atus for e.1:t1·1wtiu!I 
1wcci01rn md11/s. 

An appamtnH for extraeting precions metalH from their oreR, com
priRiiig: a tnnk having an anutlgamatecl enpper lining forming a 
cathode an<l a m11lti111idty of agitntnrl', eaeh rotating on its own 
!lxis and at the Aame time tmniling aronnrl the tank, the sairl agi
tators forming an m10<.lc anr1 an eleetric circuit. 

11()58,%-.Tww ;JJ, 1898. E. 1trnl G. ANnmmLr. Elect1•olutfo 1n·111luc
tion cd 1wwl!lanrn, etc. 

An apparatuH for the production of itmalgam, consisting of a t~ell 
provided with positive arnl nugative compartments Heparated by 
poronH tliaphraginR, the 1H.;gatiye conqmrtments luwing n raised 
mitMle portion in the form of a tttble or block betwm'll the HiclPfl of 
whieh and the Hai<l pitrtitionH are narrow verticnl spaces, the top of 
tho block or t.ahle and the yorticnl spitel'S being e<.wered nntl filled 
with n continuomi ho<ly of merenry forming n cntltode. 

614/il;J-Novmnber :n, J8t18. .J. C. lYicNurn:Y. 1liethorl u.f and ap11a-
ratuR .for t1·e11ti21g 01·eR. 

'rhe art of extracting precious metal;; from their m·ps, ennsistiug 
in mixing pulverize<! ore with an electrolytic fluid, mnHing tho 
mixture to flow from one ltwel tu another llPtwet:n iuljaem1t elP\!
trncle plates of opposite polarity, paRHing an electric cnnent he
twem1 said phth;H aIHl vibrating the olectr()( les in a (]ircction 1mbstun
tilllly at right; nngles to tho plane of 1>nill t•lectrod"s for tho purp111111 
of prewnting tho polttrbmtfon thtireof; arnl in nppiu•atuH for 11w 
electrolytic trefttment of oreH tho l~ombintttion of n plnrnlit.y uf \'nt11 
nrmngecl in pairs comnmnicuting ut tho top, 1uljtw1mt electro1le 
pltite8 of opposite polarity RllS[H\IHlecl within Httid Yats an<l emmedt•d 
with it Hotuce of electricity, vihmtory HllpJiortH fur Htti(l eledro1\(',:, 
means for yibrnt.ing thii ~anw at 1ml>sttintially right augles to tlu•ir 
pfaneR, a pressnre conduit for pulp Jciuling to tlw J 1nttnm of tlw lit~I. 
vat to provide an npwnril m1rrent therethrough, l\Jl(l ltn exit at !ht• 
bottom of the succeeding vat providing a di~clmrgn for Uw 1lm\'11· 
ward,currentof pnlp overflowing from the top of the vat prm~e<ling. 

IJ1089J-.Tanum·11 $, 1890. Ci. D. BunToN. Rlecli·11lyli11 flJlJl•ll'lliW< Jl11· 
lreuting ?tu?l!tlR m11l 111·1•H, 

IH im electroJylie ore treating nppamtns, foe cmnhiirntion of n 
tank £or cont!lining an electrolyte, an anorle cliHJ>OHed in ~ai<l tm1k 1 

a cathode disposed in said tank, a screen or 1lefledor al~n dispOf<t'•l 
in said tank between the unorle nrnl cath0<lo awl ndnptetl to (liH· 
tribute the ore or nmterial being treated, ~aid sereen having £Leon
dnctive surface connected to the negntivl\ pole of an electrie soun•e 
whereby it is adapted to collect a portion of the produet reduced 
from the ore by the action of the current nrnJ J;Jw oJect.rolyte. 

617911-.Trmuary 17, 18fl0. E. A. SMITH mid 1L II. LY?m. Method 
of e.1;tracting metallic ores. 

'rhe wet process of extracting copper from itH ores having pn•
cious metal therein, which consists in digesting tho i1nlverized ore• 
under action of heat and an oxidizing agent, in presmH'e of 1ml
phnrie acid, exposing the <liHsolvecl snl11hateH to metallic copper 
for ,precipitation of the silver, treating the filtrnte electrolyticnlly 
to deposit the copper, evaporating the lean electrolyte to eonreu
trate the free acid, !lnd crystallize the metallic sulphnll'A, and Hnally 
calcining such crystallized sulphates to properly regmwratP lht•rn 
as oxidizing agents for reuse. 

6&3822-Api·il 25, 18f!f!. L. Pr~LATAN. Apparatus fol' lreatin{/ tJm 
or the like. 
In ap1J!lratus, the combination with a circular vat, of a rev~1lving 

anode, sihmted above and parallel to a mercury catl1mle, with nn 
unobstructed space above the surface of ,the cathode, the said anode 
having arms which extend close to the peripheral '\Vall of the vat 
and are suspended from a shaft, and are provided with pins or 
stirrers projecting upward and downw1ircl to within a short dis
tance of the underlying cathode, ancl projections or 1mfiles extend· 
ing imv!lrclly from the inner surface of the peripheral wall of the 
vat. 
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ll269'lfJ-.lime JS, 189!1. T. CHANiff. Rlpt:lro/ytic ap1uo·11/1rn .fin· d1•1m
sition of 111eta!Nf1•o;n Mil11tio11. 

In an eleetrolytic appt1rntnH, the combination of an outer tauk 
provided with Hnitable feed ancl 1liHclrnrge <'<mm1cUonH for tlw liquid 
into the bottom ancl top, rcHpectively, and an iell'd.rolytfo cnnph,, 
cori1 posed of sheet or mmlogmrn eleetrotles mch loltlrn l in a fabrir:, 
wit.h oppositely projecting marginal portions antl rolle1l together 
into a tight bundle and Healed in tlie tauk, whereby the fal>ric in
clni:;iug the electrode forms a porons metlium through whit'h the 
electrode is compelled to flow. 

62744!2-,Tune20, 189,9. L. PEI,A'rAN. ProcesN '!( e/ct'/?'ol11Uoally t1wa
ing 01·es. 
The improvement in processes of treating orei; olectrolytically, 

consisting in adding to a sludge, eonsiHting of ore arnl water, n sol
vent and picric aeicl as an oxidizing agent nncl then pHHHing m1 
electric ctll'rent therethrough. 

1181040--August 15, 189.9. J. K GmmNAWAI!I'. J>roceN,q l!f 1'.l'i1'lll'linf! 
preciotrn meta fa f1'lnn tlwfr ore,q, 

A proccsH for the treatment of gol<l nnd silver mt•H whkh con
sists, first, in properly roasting the pulverizccl om; Hee1md, plndng 
the ore in !t filtoring vat; thircl, wn::;hing tlw ore to l'l\llltl\'l\ Hnlublo 
salts; fourth, in paHHiug through the nro an l\lectroly:wcl solution 
crnrniHting of a Holntion ol ehlmi1lc,H-l'hil'lly 14oc1in;11 mul forri<' 
ehlorirles-with a Hnrnll percentage of hromi<l<•s an1l Hmall qnanti
tfos oi chlorine, br01nilw, n.JHl hyp<whlm·nuH aei1l, with sneh other 
c«nnpoumls as n•snlt from the doctr11lyHiH of a uhluri1lt' I\IH l lmmd1lo 
1mlntion; lHth, passing tlrn Holntion :tftur it lt•ttv!'H tlw mu through 
a preeipit.nting tnnk; sixth, pn~sing tho Holntion nl'l<'r it ll'llVOH the 
pr1wipitating tank through Lim poHith·o or anoclo 1•u111part!ltont of 
nn t>ledrolytit: eoll, keeping 1:ltt1 Holution Heparato nrnl 1liHtiiwt from 
tho solution in tho negative or mth1111e emnpartrnt•ut of tho cell; 
and, sc,rnnth, returning the snlutinn frnm tho regrniemt.ing <'ell to 
lhe ore in the mt nncl paHsiug it theneo to t.hB predpitntiug hmk, 
ngnin to the regenerating cell, and ngain tn tho ore HH ofteu nR m1iy 
lie rc•11uirecl to effeet the necessary stiving of tho vnlnrH. 

(!88544-8eptembc1· 1!1, 18.'19. II. 8. BAJ><mn. Rl1•1•t1·ul!llii• 11ppar11t11N 
.for precipitating 111etal.1. 

A precipitating tank comprising the tnnk body, having a mer
cury coatecl 8lll'fnce in its bottom, n nwolnble shaft suspernlecl in 
the .tank and provided with hollow nrn1H having pt1rforutious on 
their lowor sides to deliver air or vapor in proxilllity to the i;ai1l 
surface, means for rotating the revolui>lo cloviees, 11w1ms for intro
ducing air or vapor to the hollow arms, null nu t'lectrk r,ircnit in 
which the shaft, agitating arms, and mercury coater] snrfam~ ut'C 

loeatecl. 

689766-Decembel' 'Bil, 1899. L. E. Port·i·rm. .App111•ati.rn .fin· 1•;1:tr11d
·ing p1·er.io1rn metafa from oi·es. 

The combination of a rotatable harrnl aclnptecl to form tho c•a
thode; a porous lining of noncollllncting material !UTange<l insiclc 
the barrel; a lining of iiltering material armnged inside tho mm
cotHlncting lining; anode plateR anitngecl ii!Rirle the filter lining; a 
sourcll of e.lectrical ouergy, luwiug one poll' counecte1l with .the 
1mrrel mvl the other pole connocletl with tho nnodo plates. 

G40718-Janna1·y fJ, 1.900. C. P. TA'l'IW and U. Dm,rns. Proee.~.~ r~f 
e:i:tmcling 1mcious matalN. 

In tlrn process of separating preeions metals from ores, the steps 
comprising electrolytically depositing a portion of the precious 
metal~ in the bath upon a drum cathode revolving partially 
immersed in the bath, at the same time sornping the said deposit 
from the drum, also simultaneously depositing other portimrn of 
similar precious metals in the same bath upon 11 cathode of sodium 
amalgam. 

6'41.571-Jannai•y 16, 1900. W. WIT'l'Im. Process of produr:inr1811li1-
tion of C]Jf!.nogen halide. 

The process for proclucing a solution of cyanogen halide by elec
trolyzing 1n a hath without a diaphragm and with inert electrodes 

a ~olntion <·ontaiuing an alkali <'ya11iil1', an alkali halidt', a!lll tlw 
1:mlt of 11 metal which form~ nn i11,olnl1le hydroxide. 

ll.f!il.OJ-1\fay S, l!IO!i. W. i\'H1t111T. A11p1tl'lt/1rnfnr e.rtrw·ti11!f 1ill~t11lN 

fro111 1·1:fmct01·y m·eR. 

An apparatus for extracting rnetnls from refractory ores, com
priHh1g a tank for re<'eh·iug 11 ,lrnlge of stwh ore~; a Htationary, 
horizontal, perfornte1l partition in sairl tank, forming beneath it a 
c:h11mber; a cathmlo nu tJw 110ttom nf tlw tank within said cham
ber; a 1\ltoring me.di nm <'mTiecl on the partition; tt number of pins 
annnged in !t series uf concentric circles projecting upward from 
said partition; a main clriving shaft; a Heries of radial armA snp
pnrtecl l>y sai<l shaft, anrl n plurality of anodes carried by sairl 
arms and working between the series of r•oncontric pins. 

1150114(]-"1/ay .'J,9, 1!100, F. IT. Loxn. Appnrat1t8 for elent1·olytfo 
red1wtion of ores. 

An llleetrolytic appnmtns, the emnbinntfon with a reducer \'C!K

sul; its hot.tom cathode ancl n clinphragm aliove saicl catho<le, of a 
Hot of tlepern1ent nno1les, eiwh eonsisting of a cnrbon head; n cop
per stem oxtentlecl tlwrefrom through the veHsel; nn iucasing iron 
tnllo carried by tho vessl'l hmul tn snshtin the imode pole; a vnl
t•anite shm1th fur Haid tnbo, t1ll(l Hnitable elastic gaskets tn expan
sively dose tho joints. 

116851!8-.T11l1110, woo. N. L. '.rmrn1m. We1•trolytfo anu1ratns. 

An eleetrolyt.i<oal apparatnH, <'ornpriHing 11 tank, rotary agitators 
l1wnh!d tlwroin l't'eentricnlly, ti ~crit•s of eluclrotlt>s whoso main 
portion is <'nucrn1tsic with the tank, whilu th<' pmtinns arljacent to 
1.lw ngihitorH m·u cmvt•rl t'unceutril'lllly with tlH.1 11xtiH of saitl agi
taitorR, arnl eloetrocl<JH o! oppoHite polarity to those: JirRt name11. 

!J.O.f,f.17-'-.litly ;J4, woo. w. ,.\. c,u,1rncm"r. J1Iethorl of e:i:/raetfoy gold 
frmn cyanfrlc .111lutimw l't111ltti11i11r1 t/w Jirc·r.im1.~ ml'lul.~. 

Meitns for extruding golcl from cyanide Holntious in clepositing 
<,uJJH, consiHting in a meehanical rnixtme nf zinc shavings and lead 
slrnvings. · 

11.r,11.10ii-A11gu.1t ;JJ, 1!100. W. 81·.nz011A. Pr11eeN.~ '{f l'lectmlytically 
c.1~tmciirt{/ zinn from rm!.~. 

'.rho proceRS of tilectrolytically tixtmcting zinc from its oreA, wllich 
couHiHtH in vlacing the cliRintegmted or pulverized ore in itH1mtural 
st!tl'.tl in nu elc<:trolytic V!lt <!Onh1ining an aqneons !llkali-metal solu
tion mpablo of 11iHRolvi11g the orl\, with prodnc'tfon of a zincate and 
in diroet contiwt with the cathock, nncl elosi11g the circuit through 
the Yilt, thereby predpit.ating zinc mu! tho alkali metal at the 
cnthotlo, the alknli metal reaeting with the water to rege1iernte the 
Holvent solution. 

(!5?'082-.Aurii.rnl 98, 1.900. 1\.. M. RnusEJ. Appnratu.1 for electrolyz
ing o?'e.~. 
In nn apparntus of thu clnss descrihecl having nn anocle nnd a. 

oathodo 1mitably nrmngccl therein, the combination of a tank hav
ing an outer eompttrtment, a tnbe lom1tocl therein having an open 
nppor ornl and proviclccl at its lower encl with openings forming 
oomnrnnkation from siiid comp!lrt.nwnt, tt driving Hhaft projecting 
within si1i1l tnb(l, un inner cup carried by said Hlrnft, wings carried 
by saitl enp, 1\ll outer cup curriecl hy saitl wingA, a discharge duct, 
nn<l n vnlve nrranged tn <'lose saicl clnct. 

lillfJfg8a-November 20, 1900. E. J\forz. Eleotmlytic appa.ralus. 

In an electrolytic eell having open entls, the combination with a 
removable c~rossbnr 1tlHl mpans for supporting it in position, of !\ 

motnllic: plate covering the bottom and two sides of the bar, and 
forming the m10do plate of the cell, of a metallic plate arranged 
hnriwntnlly below and pttrallel with the bottom of the crossbai', 
so ns tu form 11 passage hetwoen snch plate and the bottom of the 
erosslmr, snch plate forming a cathode plate of the cell, a]](l an 
auxili!lry metallic cathode plate arrangrnl vertically and parallel 
with tho Hi<les of the crossbar and in <'ircuit with tho horizontnl 
cathode plate, such vertically ammgecl pinto extenrling below the 
plane of the bottom of the crossbar, ~o ns to more or less obstruct 
the sai< l passage. 
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664537-Decembel' 25, 1.900. J. DouGLAS. Pmcess of e:l'irnctin11 
copper. 

The process of reducing copper ore and matte, which conshits in 
electrolyzing solid cuprous chloride, employing the gases evolved 
in the treatment of copper Ol'e and matte, employing the eleotro
lyte resulting from the electrolyzing of the Holid cuprous chloride 
as a sol vent for the cuprous chloride so produced, and reeovoring 
the copper from the solution by electrolysis. 

668842-February 26, 1901. A. M. Rousll. Apparatns Joi· electi·o
lytically extracting and depositing gold and sill•er from their nra.q, 

' In an apparatus, the combination of a series of pnlp receiving 
tubs, anodes and cathodes ananged in said tnbR, au agitation tube 
having communication with said tubs at their upper and lower 
ends, nn agitator arranged in said tu be, perforated concl uits locate<l 
in the uprier ends of said tubs, chutes located beneath said conduits 
onto which the ore pnlp is discharge<l, and doflectors located be
side. said conduits ada]'lted to direct the flow of pulp onto snid 
chutes as it passes through said conduits. 

66.9752-M<wch 12, 1901. P. W. KNAUF. Electi•olytic apparatus. 

An element for an electrolytic series, consisting of a metallic 
receptacle having its lower portion of less diameter than the upper 
portion and having a bottom surface whieh is inclined upward 
radially from the center to the outer periJihery, in combination 
with an exterior peripheral seat arranged below tho upper edge, 
and nn orifice ncljacent to said seat. 

609926-Jofarch 12, 1901. C. I-lOJWl<'NllR. J'rocess l!f eleclrOl1Jlical 
e;i:lmction of metals. 
A process which consists in placing a soluble metallie anode in 

a solution captible of dissolving the sitme, placing a suitalJle en tho< le 
in a second similar solution eontaining a met!tl more electro-positivli 
than that of the anotle, interposing n third similar solution of less 
aolution lll'essme between the two first mentioned, !)lacing an 
auxiliary cathorle therein, separating the solutions by suitable 
diaphrngms, nmintnining the solutions in motion and at it temper
ature above normal, pnssing a current, thereby dissolving the 
anode and precipitating the cathn1le metal nt tho catho1le, and 
part of the diffused anode metal at the auxiliary cittho<le, precip
itating the anode metal from tho anode and iutermecliate solutions 
and returning the resulting solution when enriched in cathode 
metal to the cathode cell. 

·6'l85!!U-July 16, 1901. C. P. S·l'mVAWJ'. Apprt?'cttus for the i·ecovm·y 
of gollljroin cyanide Mluiio1w. 
An apparatus for recovering precious metals from flowing cya

nide solutions, comprising in combination a relatively long sub
stantinlly horizontal trough, means fornupplying the solution at one 
•end thereof, a partition near the receiving end of: the trough for 
distributing the solution, a retaining partition at the discharge encl 
or the trough adapted to retain the solution in the trough to the 
desired height, a body of quicksilver in the bottom. of the trough 
between said partitions, a series of transverse !mode supports 
extending substantially from partition to pnrtition, a series of 
anodes a<ljnstnbly mounted in said Hupports and extending down 
into the piith of the flowing solution, and suitable electric con
nections. 

(i82155-8eptember 8, 1901. C. P. 'l'Arno and G. Dm.rns. Electro
lytic apparntu.~ .f01· e:cl?'acting precious meialN. 
In apparntus for extracting precious metals, a tub; a mercurial 

cathode in the bottom thereof, a principal anode, means for lower
ing it into and raising it nut of the tub, and a minor nnode perma
nontly in the tub. 

68.9018-Decembm· 1'7, 1901. vV. 01m. lofethod of 1'ecvve1·i1111 cyanide.~. 

The method of regenerating cyanide solutions which have 
become fouled by the l11'esence of zinc and copper contained in the 

_solutions, as double cyanide of zinc and copper with the alkaline 
. metals which consists, first, in pnssing through the solution from a 

series of zinc anodes to a qorrespo111lin·~ Aeries of metallic mthorles 
a current of electricity; next, in introilnt'ing into Sll<'h solution 
alkaline hydrate, being hydrate of the monovalent alkali metals 
and hydrate of the divalent alkali metals in the proportion of 
about two to one; next introducing into the Holution a soluble 
allrnli-rnetal 1mlphide, and finally removing the resulting :dnc
sulphide precipitate. 

689671-Decembel' 124, 1901. A. I. IRwIN. lofachine jm· e.d.raeling 
metal jro111 ore. 

In a machine for the automatic and continuous extraction nncl 
deposition of metal from ores ~it one and the Aame time, a treat
ment tank, an endless ano<lo traveling in said tank, the upper and 
lower stretches of the anode being in poHition to be immersed in 
the solution in the tank, diagonally disposed l>loeks of insulating 
material attached to said anode, cathodes in the tank, one nnrlel' 
eueh stretch of the anode, and eonneetiorni with a source oi 
ell\ctricity. 

689959-necemlicr 31, 1901. E. L. OnAHAM. l'l'Oceg~ qf dfainleyral· 
ing and commimtt.ing miiwrnl.~ 01· n1·cN. 

The process of treating oreH, conHisting of the following step!'.!: 
]<'irst, immersing the oreH in a solution of sulphuri<· !llHl hyllrofluoric 
acids immpable of dissolving the ore; scicornl, p1tKHing an dectrie 
current of snflicient strength to diHintegratc) the ore through the 
Holution; nn<l third, extracting the met.al from the ore. 

6991164-Jllrtlf 18, 1£102. F. H. LoNu. E/1•cirol11tio cou.rnrl1'1'. 

In electrolytic converters, the com binu:t.ion with tho closed 
reclueer vessel having tho anut lo and mtlwde tormitmlH unt! tlw 
interposed <liaphragm divi1ling the voRsel into upper m10ch• 1trnl 
lower cathode chambers, of a combined sepamtor nn1l vent pipe 
conneeted tn the cathode elrnmber hmwath tho 'linphragm extl'IHl
ing upwardly above the level of Rahl diaplll'a1.pn mHl having n frL'll 
outlet for the gases. 

700941-11lay !JI, 11102. N. S. K1m•n. l'roceR.~ qf treating copper or 
othe1· 01·es for olitninin!J thei?' contents of metal.~. 
The proceHs of electrolyzing u solution of a metiil; to deposit tho 

metal thernfrom, which conHisti; in pnssing it; as nn eleetrolyto 
through a HncccsRion of two or mm·o electrolyt.ic t:olls, nrrungl'd so 
that the eellH are conneetu1l in electrical Herics with a sourct> of 
electricity; the anotles insoluble, the eledrodos of each cell in 
electrical multiple, 1m1l having gradually increasing snrfl\l'('i', 
whemby there. is a gradunl reduction of tho curnmt density us tho 
metal of the electrolyte is depositt•11. 

'704689-.July 15, 1902. C. HolilPl<'Nim. Leaching ancl e:~tmcticm <!f 
metals from the ii· 01·es. 
The process of extracting rnetalH, which consists in leaching a 

suitable material containing copper, lead, and silver, with a wnrm 
cuprie-chloridti solution containing a solvtint of cn11rons chlori<ln, in 
quantity less than is ·requiro<l for saturation, thtireby dissolving 
lead and Hilverchlorides, precipitating them, reconverting the l'mlu
tion into cupric chloride, uHiug the same for leaching fresh quanti
ties of ore, leaching the residues with a similar hot solution more 
com•.entmted in cupric chloride, thereby dissolving copper arnl re
covLiring those metnls th0refrom, reconverting the resulting solution 
into cupric chlorido, and retuming the lat.ter into the cycle of oper· 
ations. 

'706486-A1117irnt 5, 1[102. F. 'r. Mui.mcmn. Appnl'11lus jm· the l'lec
trolytical t1•eat111ent '!(ores 01· .~lime.~. 

An apparatus for the extraction of metalH from their orei; and 
slimes, comprising a rotatable eylindrical mebllic <hnm, a coppt•r 
lining theroin, a body of mercury in the drum to maintain the lin· 
ing mmtlgamated, a valve-controlled inlet an<l outlet, and It relief 
ntlvt~ at o;ie end, a plnrality of con1lnctive rods insulated from and 
paHsing longitudinally through the drum, n metallic ring connect
ing the bars, trailing electrical contact for the clrnm and one far 
said ring. 
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709817-Septmnlier :JS, 1.90:?. 0. K nor,nllAR. Eler:t1'0l!ltinrrlly li•ent
fo.g ore.~. 

The met.hoc! of reducing nrntalH from their on~s, whieh conHists 
in disRolving the crushed ore in a compound containing a nitric 
acitl rnclical, ad1ling to the rnixtme sulphmie aci1l, all!! subjecting 
the resultant compouml to the action of nn electric cmrent. 

'li!iJ8(]4-Api·il 21, 1.908. vV. B. l\foPirnUHON, Appm•ul1lN for the 
l1'1~aimmt !!f gold 01· other m·es. 
A precipitating appamtns for de'positing gold a1Hl Hilver from a 

cyanide of potassium solution and from other chernieal solutions, 
compl'iAing a preeipitating box having do11·nwnr1l, inl'linetl l>ottom 
with openings tht'rein, valves located in 8nid oppnii1gH, sai1! box 
provided with a Heries of electric conduding plateH vnrtically 
nrrnnged therein and connected \\'ith a HO\ll'Cl\ of electric Hupply, 
n gauge recephtc!t1, a pipe communicating with said receptacle arnl 
with the precipititting box through which the Hai<l solntion pasHeH 
hack and forth, a float within siti<l rnceptacle arnl adapted to n 1cip
roc1tte tlwrein, it yoke secured to said flonl., a horizontnlly reciprn
uating valve rm!, devices for eonneeting ~aid ynkti with said valve 
rod, means for opemting Haid valves in conmidinn with valve rocl, 
and means for conveying sairl solution from snid precipitating box 
and returning the same thereto. 

787564-An11uat :!5, 1.90;1. L. 1'. Htnmo11% Rl<!ctr()lytfo apJ>rtratirn. 
An electrolytic 1tppa.rat.11H, comprising a !li~solving Vl~Hsel having 

a revolnhle anode, a 11upositing \'t'SRl'l having 1\ mthmle, means 
for conveying !tn unbroken Htl'eam of liqnid from the 11issolving 
veRsel, ancl an ekctric drcnit illl'lmling ~ai1l nno1le arnl c1ithodo, 
wlwreliy the eleetric cnrrent iH l'!HlHP<l to tmvor~e tho Al.ream ol' 
liquitl flowing from the disHol ving VOHHel into the dt•poHiting veR8<'l. 

'l41i!l'l1-0ctobm· 18, 1.90:1. W. H. l>AVIH. 1'1•oc1w.~ qft1'1'ali11111•y1tnide 
.wilt1tiom. 

Tlw process for treating cym1itle solnticmH during or Hnhseqnently 
to their cont.ad with the ore, c011AiHting in intro!lncing into the 
solution nn alkaline hydmt.e and thPn Hnbjecting tlw mixtmn l.n 
the action of an idt.ernating oleetl'ic enr1·ont, thereby raising tho 
mmintie 11rosH1ll'O to <lirsoeiate the 1louble Httlts in tho Holntinn, caus
ing precipitation of tho hyrlrates of tho bnHo nrntalH arnl to combirw 
the freed cyanogen with tlw allrnlino hy1lmt.t•H to canHe simnlt!t
noonH rngeneration of the eyani1le in tho solution and elarifying of 
the latter. 

741489-0ctolicr .JS, 100:1. 0. R B.urnll and A. "'· IluHwllr.r.. l'ro
ceN.~ !(f tl'eating 01'eN. 

The process of reeo1 ering copper and nickel from a solution of 
Rnlplrnte8 of copper, nidrnl, and iron, which consists of electro
deposi ting the cop pm·; nentralilling the solution, an cl electro-deposit
ing the uiclrnl with a current tlBnsity insufllcient to deposit the iron. 

748/JU8-1Vol'embci· 10, 1[108. R. Suen\' and H. Sl'JWJCl!:'l'EH. Exti·act-
Ing clmnniuin f1'om chrmne-iron n1'e. 

The proeess of making soluble chrome-iron ore and obtaining 
chromium compounds, whic~h consists in heating the ore together 
with snlphnrit' aeid in exce~s and an oxidiiing agent and sepamt
ing by Jiltration tho precipitate1l insoluble ferrisnlphate from the 
chromosulpho acid. 

14.9848-.!<1mia.r11 111, 1904. H. R 0Assm,, Proce.~s of eJ:traeting 
p1·1•cirnrn metalH by el ectml1fNiN. 

The process of extracting prodous metals by electrolysis, which 
consists in eircnlnting the pulp bet\\'oen Yertiral electl'Odes, amalga
mating a vertiettl cathode, successively 1leJlecting the rebounding 
nwrcury back upon snirl t'athode, removing the amalgam, neutral
izing the alkali in the mercury, and retuming the mercury to the 
cathoclo. 

74ft844-.Jam1ary l!I, J.<104. H. R CAHS!ll,. Appm·atu,qfor e.1.'/ructing 
pi·cci'.rnrn meta.ls by efrct-roly.qi,q, 

An apparatus for extracting precious metals by eleutrolysis, com
prising a t1mk, indose1l Yerticnl olectm1les, nrnn:m·y 1leflectors, anti 
pulp gmmls at the sillPA of the cathode, an elevate1l pulp l>ox, com
nmnicttting perforated lunrnlerH, means for lifting the pulp into 
Alti!l box, an elevated nrnnmry pot, comm1mit'ating Hli1ln\Jle per
fomted trougllH, aurl means for lifting the mercury into sni!l pot. 

'l5.~80fJ-J1fo1'ch fJ;J, 1004. E. A. Lg Summ. 11':1."tmction of r·opp1!1' 
from cmn111-in11terl mineral mi.vturc.1. 

'l'lrn rnethocl uf obtaining metallic copper from mixtures contain
ing it, wl1ieh conHiHts, ilrst in trenting sttitl mixtures with an nm
nHmiacitl Holntion containing a enpric compomul or compounds, so 
aH to diHHolvo the deHired copper, then in removing a portion of 
tho totnl eopper uonhmts of the soh1tion, mHl lastly in using the 
partially exhausted solution over again to tli~solve fresh copper as 
before. 
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QUICKSILVER. 

By .J osm.'H 8'munmns, Ph. D. 

The production of quicksilver in the United States 
during Hl02 was confined to the 8tates of Ci1lifornin, and 
Texas. In 1881J production was reported only from 
California nncl Oregon. Tttl>ln 1 shows the compamble 
items for the cernms yoars of l!J02 and l8Hll. 

TAm,g l.--C'r11111uii•11ti1•1• Nlllllllittl'!/: Dlll:J and 1889. 

======-~"--'-~=--·---

Nnrnhl'l' o; mines .................. _ ................... . 
Nnmllcr 11! opcmtors ................................. .. 
S11Jarit1d oJlh:iulH, ckrl•H, clc.: · 

~ii~~-1~"'.: ::: : ::::::::::::: :~:::::::::::::::::::::: :: : 
"\Vnge·l~1tr11urs: 

Avernge nmnlJL!l' ........••••.................••.•••. 
Wngcs ..•.........•............ _,, ..............•.... 

C(Hltrnc~t 'York ............. _ ............................ . 
.l\Iisc~ellnnoons expenHeM .••.•.•..•.......•............... 
Cost of ~11r1plieH iunt nmterlnls ......................... . 
I1roc11wt:~ 

Tot11l vn-Inc ........................................ .. 
QuickHllvt,r-

tl.1mutity, lh1slrn ........................... .. 
V11ine ........................ -............. . 

Ol111111b11r-
Q1rnntlty, Hhort ton" .........•............... 
Vttlne ... -.................................. . 

1110~ 1889 

---·-~- ------~--

·11 17 
:l7 11 

117 ~u 
$lf>·i,IM $3·1, \)tl{j 

1,mm UUl 
$HH1, !l-10 $fiU1, a~:l 
$2:!, ltH ~I) 
$flu, 107 ;!fi,•JUU 

$:m,201 $2IU, U22 

$1, iif>ll, OUll $1, lUU, 500 

~H1 2Ul '.!U,·UH 
$1,.Jti7,!H8 "$1, 190, 500 

11, 727 2, 7fl0 
$82, 2,12 (1) 

1 Not rnported. 
~'.!'he Unltc1l St11tcx Gt111logleitl Survey ru111n·ts $1,·1117 H<JH wJ1ieh llocwuot Jn

cluclo 11,727 short tonx of clmutll111\ v11lue1! 1tt $H2,2,J~, mi'rwd but not rc1lnuecl. 
"Exuluxlvc of 20 llnsks, v11!110tl 11t Jes" th11n $1,UOO, prrnltweil in Oregon. 

The quantity of quicksilver prochwed in lll02 Hhowed 
an increase of 2H.O per cent over thiit reported nt the 
Eleventh Census. There were 11, 727 tons of eimrnlmr 
reported, valued i1t $82,242, which waH not rcdncod. 
The amount of mechanical power decreased 17 per cent. 
The. growth iu the number of wage-en,rnors and in the 
wages pnicl them appettrs to have been normal. The 
incrmtse in the amount8 expended for snpplies and 
materials, nnd for miscellaneous expenses also, rn 11 
nomutl growth. 

Idle mines reported for Ul02 nnmbcrecl 56-50 in 
Californh1, 3 in Oregon, n.nd 3 in Texas. 'rhere were 
10 operative mines for which no production was re
ported, the employees being engaged in development 
work. Seven of these mines were located in Califor
nia nnd 3 in Oregon. The stfttistics for these nonpro
ductive mines are summarized in the following state
ment. Among the owners of the idle mines nnd those 
for which development work was reported, were 7 in
corporated companies, with a total par vnlue o:E stock 
issued amounting to $10, 683,000. 

Developrne11t W<J1'k: 1.'102. 

~~~~!i}!~!:~} :~t:~~~~~(;~~·:::: :: ::: :::::::: :: :: :: : : :: : : :: : : ::: : :: : : : : : : : :: : : : :: 
N11!11rit•<l OJll!'ittlH, clerkH, ete.: 

lO 
u 

Nnmher.- ................. _ .... -......... _ ................ --··-··-·-- H 
S1tl1trieH ,. ........................ -............. __ .. _ ................. $D,l\25 

'Ynge-en.rnoN1: 

()lll~~:~y~;~~.;;7~~:~
1

~ :: :: :: :::::::::: ::: ::: : : : : :: :::::: ::::::::::: :: : : : : : : $27$;~n 
MiseL•llnnconH cxpmiscs ............. ·-· ............ - . _... .... . . • .. .. .. . . . $Ul\I\ 
uost of H\l[>pl ICH ll\lll nrntel'iltl" - .... - ......................... - .. - -.. . .. .. $7, 16\l 

Oap/tal Ntooli; of /iwoJ')JtnYtted co1npaides. -Table 2, 
which :f@llows, show:; tlmt 21 operators, or 5G.8 per 
cent of the total number, were incorporated eompttnies, 
\tnlt givt~8 their CltpitltHzlttlon. 

'l'AHW 2.-0a1iitalizalion 1~f ii11!m'.JJ01•11ll'll 1•u111p1111_fr.~: 1!102, 

Nmnlim• of htcor1u11·nlt1<l emnpnuieH. ... . .. . . . . . . . . . . . . • .. . .. . • . . . . . . . 1 ~1 
C1iplt11l Rltll!k 11nd bon!IH i8H\ll'<l. -- . --· .......................... -·-· - $:1\1,1117, 700 

C11[llt11l stodt: 
'l'ot11l nnthorlzeil-

NmnlJl•r of HhUl'CH ...................................... - . 2, 222, mw 
P111·v11lne ....................................... -... - ..... $J.J,:JOO,OOO 

Tot11l !Hsuorl-
Nnm1Jer of :-il1m·es .....................•......•.••.••.••.• 2,1:rn1 H8 
I'1u·v1tlne_ ..... -.... : ..................................... _ $!lHl872, 71Xl 
Divlrlenrls 1111HL .......................... __ . _... ... . .... • ~171, !19-1 

Comn1tm-
Ant!llll'lzcrl-

NnmhernfHl\llrt'H .................. _ ........ _ 2,l7U,6~0 
!'1tr v1tluo .......... ______ . -................... $ll!l, 800, 000 

Issnoc1-
Nnmlie1• of shnrcH .......................... -. 2, oua, 143 
_!'11rv11lne .................... _ ...... - ... - ..... $:!4,072,700 
JlivltlcnclH p11lrL _. ___ ... _ .. -... _ ..... _........ $150, •IO'l 

l'rnfflrrer1- -
Authorlzerl-

Numbcr of Hhnres ..... _ -. -......... -. • • . • .. .. ·Ill, 000 
1'11r v11lne _...................... . . . . . . • • • .. • .. ~"1. 300, ooo 

JHHUCf\-
Number of slrnros ..... _ ....... _. _ .. _......... .J:l. 000 
J'11r vnlnc __ . _____ ............................. $-1, 300, !KIO 
r>!vlrlends p11irl. ............. ......... ........ $21,fiOO 

Bornls: 
Anthorlzerl-

lj·150 
$145, 000 

Nnmhor ......... -.. -.................................... . 
1)11rvnluu ................................................ . 

1Hsnocl-
Nnmhl1r ..... -·--- -..... -................................ . 
1111rvnl11e .................•••............................. 
JntcrcHtp11id ........................ --- .... __ ,_ .. - ..... . 

AHHCHHlllOlltH levied ...... -........................................... . 

1,.rno 
$J.lfi,OOO 

$f>,ll00 
$178, fiOO 

---------- c~--

1 Inelndcs l8 in C11lifornirt nncl 8 in '.l'cxa8. 

The par vitlue of c11pit11l stock, common and pre
ferred, ancl of liondH issuecl, amounted to $3H,017,700, 
This seems excessive for ftn industry producing a 
product valued tit only $1,550,0HO. 'l'he clivilfonds paid 
on the stock were small, amounting to $150,4:!!4 on the 
common and $21,500 on the preferred. The interest 
p!tid on bonds wits $6,000 .. The dividends p11id on the 
eommon stoek itmonntecl to four-tenths of 1 per cent of 
the par value of all common stoek issued. The divi
dend on tho preferrod stock was five-tenths of l per 
cent on the total amount issued. 

(64\l) 
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Employee8 and 'Wa(!e8.-The avemge nnmber of w11ge
earncrs employed each month, as giren in 'rable 8, was 
remarlrnbly uniform, v1uying only from 1,808 in .J nly 
and Aug·ust to 1,B58 in November, a difference of 55. 
In this respect the inclustr~' presents a uniform opera
tion, clue to the fact tlmt the demand for cinnabar and 
mercury is steady, and that the mines reported were 
located in California ttnd Texas, where the climate per
mits of uninterrupted working. Child labor is relatively 
unimportant, amounting to 1ibout oue-lml£ of 1 per cent 
of the whole number of wage-earners. 

The daily rates of pay at which the workmen engaged 
in the various occupations were. employecl are also 
given in Table 8. Miners constitnted 46.2 per cent of 
the tobil number of wage-earners, and of all miners 75.4 
per cent were employed n,t rates not less tlmn $1. 75 per 
diem. Of the 88 engineers reported, all received $2 
or more per diem, and the snme is true of 35 out of the 
total of 42 firemen. Miners' helpei·s formed an impor
tant class, constituting- 1,7 per cent of the total number 
of wage-earners. These workmen had various duties 
ancl their rates of piiy r11nged from 75 cents to $2. 99 per 
diem. The timbermen and track layers received good 
wages, 11 receiving from $2 to $2.24, and 7 from $3 to 
$3.24 per clay. The class "a11 other w11gc-earncrs" 
is chiefly composed of ordinary laborers. Of these 
workmen 43. 7 per cent received less than $2 per diem, 
while 56.3 per cent recefrecl $2 or more. 

1lf'eclianical power. -Primary power aggregating 1,808 
horsepower was repoTted. This was applied chiefly 
through steam engines, of which there were 56 reported, 
or an iwerag·e horsepower of 28. Over 8 per cent of the 
total power was furnished by 17 gas or gasoline engines. 
Three water wheels were reported, representing 22 
horsepower. Sixty horsepower was supplied by 5 air 
compi·essors. There were also 3 electric motors with 
15 horsepower. 

Production in tlw United States.-The quicksilver 
produced in the United States during 1902 amounted to 
34,291 flasks of 76.5 pounds each, aggregating 1,189.H 
metric tons, and valued nt $1,467,848, as compared with 
26,464 flasks, 918.3 metric tons, valued at $1,190,500 
in 1889. This shows nu increase in quantity of 7,827 
·flasks, and in value of $277,348, over the statistics at 
the Eleventh Census. 

Mercury is transported in cylindrical wrought fron 
flabks, each 5 inches in diameter and about 14 inches 
long, closed with a screw plug, and having a capacity 
in the United States of 76.5 pounds. At Almaden, 
Spain, and Idria, Austria, the capacity is slightly less, 
being 76 pounds. 

Of the 34,291 Hasks produced in the United States 
during 1902, California contributed 28,972 flasks, or 
84.5 pe1· cent, and Texas 5,319 flasks, or 15.5 per cent. 
Except as noted below, the entire output of quicksilver 
in the United States has been derived from California, 

and statistics of production and the average value per 
flask for tlmt state dming the period from lS8H to 1002, 
inclusive, arc given in Table 3, as reported by the 
United States Geological Survey. Jn addition to the 
output of California, the following quantities luwe been 
produced in Texas and Oregon: Texas, in 18DD, 261 
flasks; in 1900, 750 flasks; in rn01, 2,932 flasks; rind in 
1902, 5,31H flasks; Oregon, fo lDOO, 2H8 flasks and in 
1901, 75 flasks. 

TABL1' 3.-I'roduction of quicksilver in Califoi·nia and the 11verage 
p1·ice ver flask at San J?rnnciiwo: 1889 to 1.?0fJ. 

[TJnitcdState8GcologlcalSurvcy, "Minoml Re8mirceHof the United Sllitc.~,"1002.] 
----- -- ,_ -· 

-------~----~---------- -----

Q111tntlly 
( l!nHkH Avernge 

en.ch con- prlce p·er YEAn, 
tnluing 711.ri f111Hk. 

1889 ...................................................... .. 
1890 ....................................................... . 
1891. ..................................................... .. 
189~ ....................................................... . 
18931 ...................................................... . 
189.\ ........................... ••·••.·• ..................... . 
1890 ...................................................... .. 
1896 ....................................................... . 
1897 ....................................................... . 
!R98 ....................................................... . 
1899 ....................................................... . 
1900 ....................................................... . 
1901. ...................................................... . 
1902 ....................................................... . 

poun<l•). 

26,,i(H 
22, 926 
22, 9011 
27, 903 
30, llH 
30,•110 
B6, 007 
B01 7nil 
26, GUI 
31, 092 
29,•t!H 
26, B17 
20, 720 
28, 972 

$·11i.OO 
112. [>() 
•lfi, 2i; 
·10.71 
lJ[j, 75 
30. 70 
!17.0·1 
Scl.96 
37.28 
38.23 
•17. 70 
4•1.9·1 
•!8.•16 
·13.20 

1 Beginning with 18Uil, tlgun>R litk"n from Anmml 8tat1Htkul Bnl!Nln o( the 
C11llfornta State :t.lining Bmenn. 

Price8.-1'he price or quicksilver in the United StittCH 
is affected by several conditimrn, ehiefly the qmintity 
available and the mode of disposition of the product, 
whether for home consumption or for export. In the 
latter case a relatively low priee is obtained for the 
metal, as it has to compete in foreign markets with the 
European product. In some cases the prices vnry 
according to the rates of transportation from the vari
ous entry ports to the points of consumption, in ordm· 
to compete with the European product which nmy enter 
at other ports; thus, comparatively higher export prices 
are obtained at western cmist ports of Mexico thrm nt 
interior points of commmption adjacent to railroads 
leading to eastern ports. 

The average monthly price of quicksilver, per flask, 
during 1902, as reported by the United States Geolog
ical Survey, is given in Table 4. The lower averages 
during rno2 indicate the periods of largest sales for 
export, and the higher averages indicate periods of 
sales for domestic consumption. 

TABLE 4.-Average monthly price o.f quicksilver pei• Jlcrnk at Ban 
Prancisco dur-ing 1902, 

[UnitedStiitesGeological Survey," Mlncrnl Resources oft.he Un!terl St11teH," 1U02,) 

MONTH, Price. 

January ..••......•..••.. :...... $•15. 30 
February . • . . .. . . . .. .. .. • .. . . . . 44. 29 
:March .. . . . . . . . . . . . . . . . .. . . . . . . 45. 56 
April........................... •11i.OO 
:May............................ 44.83 
June........................... 45.'77 
July............................ 43.39 

MONTH. 

AuguHt ....................... . 
September ................... . 
October ...................... . 
November ................... . 
Dec em bcr .................... . 

Avemge ····-·····.······ 

I l'l'iCC~ 
$12. 71 

•12. 3fl 
•12.37 
42.61 
•15.00 

•H.10 

---------'~--~---------------
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The avtirage monthly price of quiclrnilver, per flask, 
at New York duriug 1002 was $4:8.37 for ,January, 
and $48 for the other months of the ycnr. 

Iinp01'f8 and e.r1port11.-'l'lrn quantity of quicksilver 
imported during the pitst decade has been inconsider
able, owing to the fact that in this period approxi
nmtely one-half of the domestic prodnct lrns been 
exported. For the past five ymtrs the quantities im
ported hiwe boon merely nominal. 

Table 5, pnblhihed by the United States Geolog'icid 
Survey from statistics of the United States Trensnry 
Department, shows the quantity and value of the amnrnl 
imports of quicksilver from 1880 to 11102, inclnsivP., 
and Table o, from the 8!LlllO sonrcc, 8hows tho quantity 
and vnlue of the exports of quicksilver during tlw 
period 1889 to rno2, inclusive. Prior to rno1 very 
nearly the entire quantity of q niclrnilver exported wns 
8hipped from San Fmneisco, hut in that yeitr only G,47H 
flasks of the total of 11,21!) ifaslrn exported were shipped 
from that port, priwtimtlly the entire cxpm'tittion being 
consigned to Mexico and Ucntml America. 

TAnr.1e il.-Qiifoksilve1' imported and mtercd .fur c~1m.mmption in the 
Unifrd Stn/ex: 188!1to1!102. 

[United StntcsGeologlcnl Survor," Minoml He~onrl!ettof lhe Unltrnl Stat""·" 1002.] 

Yl<:AH. l~NDINH lJJ~CKl\IBl~It at-

lBBn ••••••••.•.••••••...•...•.•••••••.•.•..•••.••..••••••••• 
1890 ....................................................... . 
1891. ............................. ··••• .••............•..... 
1892 .....••.•••..................•. ······•····· .....•••.••.. 
1893 ....................................................... . 
1894 ....................................................... . 
1895 •..•••••..•••...••.••••••••••••••...•..•..•.•••.•••••... 
1896 ....................................................... . 
1897 ............•..••••....••......•......•................. 
1898 ....................................................... . 
1899 ....................................................... . 
1900 ....................................................... . 
1901. ..... •·•······ ...........•.•............•..•.....•...•. 
l\JO'l ........................................................ . 

'Not "tatrnl. 

Qu1ml!ty 
(flll\llHIH), 

341,fii.t 
802, 871 
123, \l6U 
~Ii. 318 
•l!, 772 

7 
JO, 001 

HOfi 
~tfi1 li39 

81 
131 

2,016 
l,•1'11 

(I) 

Ytihm. 

$Hi2,0IH 
·M5,8U7 
m,mm 
'10,lll:l 
17,·10~ 

7,008 
118 

20, 147 
fil 
H:l 

1,001 
789 

2,166 

'l'Anr,E 6.-Exports of quicksilver ji·om the United States: 1889 to 1902. 

[Uni tcd StnteR Geologicnl Survey,'' Mlncml Resotm1es of the Uni te<l Stntes," 1902.] 

YRAI\, 

188U ....................................................... . 
1890 •••.•••..•....•...••.•.•.•...•••• •••••·•· ........•...••• 
1891. ...................................................... . 
1892 ........................ ; .............................. . 
1893 ....................................................... . 
189.J. ...................................................... . 
1895 ....................................................... . 
ISM ....................................................... . 
1897 ...................................................... .. 
1898 •. •·•••·•·•·•·•••·· ···•• ...••.•..•..•.•.•••••...•...•... 
1809 ....................................................... . 
1900 ........................... - ........................... . 
1901 ....................................................... . 
1902 ...................................................... .. 

Qunntlty 
(llnsks). Vtiluc. 

$213, 717 
93,.lU2 

lo15, 502 
138, 626 
542,410 
307, li28 
·182, 085 
618,437 
:l9,l,M9 
·M0,587 
li09, 086 
421i, 812 
47:;, 609 
575, 099 

Frod~tction 1'.n tlw principal producing countries of 
tl1eworld.-'l'he following table gives the production, in 
metric tons, and the value of quicksilver in various 
countries in the years 1899, 1900, and 1901, as reported 
by the United States Geological Survey: 

'l'Am.1e 7 .-TVorld' x 1mJCluct'ion and vahw nj qnfokxil·v<J1' fa 18!1!1, JfJOO, 
anrl 1.901. 1 

[Uniter! St11tes Ueologi('llJ 8nry1•y, •• Miner11l HeHourncsof the Unitml St1ttl>H," 1902.] 

[Metric tmrn.] 

1800 moo 

-···/ 
mot 

COUNTl\Y, 
~ 

Quan· Vnltw. QtULll- V11lue, IQunn-
Vtilne. tit)'. tit)'. tlty. 

---··-----"~--- - -···----- ·~- .. -----~ .. -
United StnteH ••••.••• l 1 0ii7 $l,4fl2, 7-tri 983 $1, 302, fi86 I, 031 $1,382,805 
Ai1Htrl!l .............. 530 •192, 021 fll() •199, 052 fi25 5•17 1 M3 
It1ily ................ 205 240, 000 200 :m, ooo 278 361, •100 
fll!HHllL ............... 31i2 1!21, 814 30·1 270, 2fl(i (2) (') 
Hp1iln ............. .. 1, 301 1,1s1, 220 11095 1, 198, 550 7iH 1, 105,890 

----~ ----· -·-·--- -··--
'l'otnl .......... 3,521 3,99:1,809 3,tri2 3,577,·JH 2,fi88 S,397,108 

' Mmdeo oxportrnl 32-J t(ms of quicksilver in 1899, 335 tons In 1900, 1111<1 a:m 
tons ln 1901. 

'Stnt!Hl:ICH not yl\t I\ V1Llh1\Jlu. 

A detailed :mnunnry showing the stntistics for qnick
Hilver during rno2 is given in Table 8. 

DESURIPTIVE. 1 

1!/c~tm•ioal.-Mercury or quicksilver has been known 
to mankind from very early times. No mention of it 
appears, however, in the hooks of Moses or in the works 
of the early Greek wrifors. The earliest known refer
nnce is in the writings of Theophrm;tns (300 B. 0.), who 
spealrn of liquid Hilver or quicksilver. Dioscoricles refers 
to artificial mercury as vopapyvpo,;, water silver; Pliny 
gnve it the name of 11.ydm?'[IJl?"U,Jn in contrn.distinction 
to native mercury, which he called a?'{!ent~tm 1Ji?ntm. 
The mime quicksilver was undoubtedly suggested by 
the liquid form and silver color of the metal, while that 
of mercury was derived from the 1mme of the Greek 
god Mercury, probitbly in allusion to the quickness and 
ease with which it flows in 1my direction. The salts of 
mercnry ttlso were known at a very remote period. The 
mtrly .A,mbians were familinr with mercurous chloride 
(Hg2Ul2), or cidomel, and mercuric oxide (HgO), the red 
oxide, and the alchemistR possessed a knowledge of mer
curie chloride (HgUl2), corrosive sublimate. 'l'he min
eral cinnabar, mercuric sulphide, has been used as a 
pigment from the most ancient times on account of its 
enduring vivid red color. By reitson of its peculiar 
physiual properties in being liquid, very heiwy, and not 
acted on by air, sulphuric acid, or hydrochloric acid, 
mercury perhaps more than any other metal has excited 
the attention and curiosity o:f experimenters. 

Ph.ysioal and olwnl'ieal c11.aradeP?:stios. 2-The symbol 
of mercury (Hg) is derived from the old Latin name 
liyclr·a?'fjyrion. Its atomic weight is 199.8; Aside 
from bromine, mercury is tbe only elementary metal 
which exists i.n a liquid form at ordinary tempera-

I Jn this paper t!ie ol~ler term "9ni.cksilver" h~s.been retained 
for use in connect1011 with the descr1ption of the mmmg and metal
Jurgv of the metal, as it is the name generally accepted by the 
1n1bi'ic. The modern 11a!ue "mercmy,'1 has been.reserved for the 
descl'iption of the physical and chenucal properties of the metal. 

2 lnorgitnic Chernistry, Newth, page 554 ff. 
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tures. It is a bright tin-white liquid, and, when free 
from impurities, the globules retain a perfectly spher
ical sha1Je. The luster is mirror like, and like that of 
sifrer it is preserved in air free of sniplmrous gases. 
Mercury, when cooled to a temperature of - 38. S° C., 
is transformed into a tin-white, duetile, trntlleahle mass, 
softer than lead ancl crystallizing in octahedrons. Dur
ing the cooling it contracts uniformly until the tempem
ture of solidification is reached, at which point 11 con
siderable contraction takes place, and, as a consequence, 
the solidified mercury will sink below the surface of 
liquid mercnry. At 0° C. the specific gravity of mer
cury h; 13.596 and at - 38.8° C. the specific gravity of 
solidified mercury is 14.193. In very thin :films the 
liquid metal fa transparent and of tt violet-blue color 
when viewed by transmitted light. 

The specific het1t of solidified mercury (between - 78° 
C. and - 40° C.) is O. 024 7; that of liquid mercury (be
t.ween 0° O: and 100° C.) is 0.0333. Its thermal con
ductivity is 667, cornpitrcd with that of silver taken 11t 
1,000, and its electrical conductivity at 22.8° C. is 1.63, 
silver at 0° O. being taken n,t 100. 

The boiling point of mercury at the stm1dard pressure 
o:f 760 mm. is 357 .25° C. Above this temperntme it 
hecomm:i a transparent, eolor1ess vapor, lrnving a demdty 
of between 6. 7 and 7. 03, referred to air as a unit. The 
density of gaseous mercury compared with l1ydrog·cu is 
100.92, and as its atomic weight is 190.8, this elenwnt 
in a gaseous form consists of m01rntomic molecules. 
Mercury gives oif vn.pors at all temperatures. This 
ruay be illustrated by suspending a piece of gold leaf 
above the surface of mercury in a stoppered bottle; 
the gold leaf will Rlowly assume a white color from the 
formation o-f g-olcl amalgam on the surface. 

In its liquid and gaseous forms mercury is poison
ous, producing- salivation when taken either internally 
through the lungs or stomach or by absorption through 
the pores o:f the skin. Mercury hi not tarnished by 
expoRure to the air, nor is it acted on by many gases; 
hence it h> an invaluable aid to the chemist in the col
lection and measurement of gases which arc soluble in or 
absorb water. When subjected to prolonged heating in 
the air, mercury is Rlowly transformed into red mercuric 
oxide (HgO), which nt a higher temperature is again 
decomposed into its elements-mercury and oxygen. 

Liquicl mercury is converted by agitation with oil or 
by trituration with sugm·, chalk, or lard into a clull
gray powder. This process is called "deadening·," and 
is used to prepare mercurial ointment, the gray powder 
consisting simply of very finely <liv.ided mercury in the 
form of minute globules. 

Mercury is not attacke(l by hydrochloric acid. Con
centrated sulphuric acid has no action on it in the cold, 
but rapidly dissolves it when heated, yielding sulphur 
(lioxide gas. Diluted nitric acid dissolves it slowly 
when cold, forming mercurous nitrate, and concentrated 
nitric acid attacks it rapidly, forming mercuric nitrate 
and fumes of oxides of nitrogen. 

In commerce mercury i::i nstmlly contmninatcd with 
a snutll proportion of dissolved metals, which ctmso ii 
globule to lose it::; spherical ::ilrnpc and drag a. tail behind 
it while flowing over an inclined sm".face. lf the mcr
eury is shaken in the air, these metallic impurities be
come oxidized and form a black powder or scum, whieh 
incloses Hmall drops of the metal, thus preventing them 
from coalescing. Mercury in this condition is su.id to 
be "tlourecl." Commercial mercury is best purified by 
distill11tion, but for ordinary purposes the hnpurities 
may be removed almost entirely by repetitcd agitation 
with dilute nitric acid or perchlorate of iron, either of 
which att1wks the impmities and forms with them 
soluble nitrates and chlorides, respectively, which 1u·e 
removable by washing with water. 

Occtt1'7'ence.-Mereury is found in nature chieily as 
the ore cinnabar, mercuric sulphide (HgS or Hg2S2). 

It occurs also, though less commonly, as natiye mer
c:ury, which is clissemiirntcd in many cinna.bnr deposits 
in the form of fine globnle8, Rometimes in large quan
tities. From tt commereial btandpoint, einmibu' and 
metallic mercury are the only ores of importance. 

The following is a list of all the known orc8 of mer
cury, cll\ssified according to composition: 

Li'Nt of t/ie 111crcw·y 01·e.~. 

CI.ASS, Mincr11! 1111mu. Composition. 

Nutlve mcrcnry.......... Nntivu mercury . . . . . .. . Hg. 
Anmlgmns (Hilver) ...••. Amnlgnm .....•••..•••. AglIA" or Ag:iIIg:i. 

Arqucritc ............... Ag12 Hg. 
KongHlJm•gi tc ....• ,..... AgaoIIg, 

Am1tlg11111H (gold) •.•••••• Gol1l 11urnlg111n ••••••••• (AnAg).,IJgc,. 
l:\nlphiclcs................ Cim11tb1u·............... HgS or IIg2S2• 

Met1wi11111tlmritu ...... ·1 HgS or HgaSa. 
Hepatic eirnrnb11r or Hgfl or Ilg2S2, with em·bon 

11 livcr ore.'' 1uul elus. 
LivlngHlnnitc........... I!gfl., R\J2f{,, 
Ammiollle .......... ····1 HgSli CuS 111111 Fe. 
B1trcenite ............... HgSb S nucl Fe. 

Snlpho-scltmiclt•s ...•••.•. Onolrltc •.•••.....•..... 1Ig(8, Re). 
Gmt<lltll'll7,IU'ite .....•.• 'I Hg( H, Ht•)' 
Leviglhmlte ............ lig(S, Hl' J wilh l"n. 

Seleniclcs . ............... TiPnmnuite............. Jigsu. 
Lchrbttl'l11te............ (Hg Pb) Sc. 

'l'ellnrirlcs ............... Color1uloitc ............. I iig'L'c. 
Mngnolitc .............. IIg2'l'c 0 4. 

Cllloriclc................. Cnlonll'l • . . . .. . .. .. .. . .. llg,CJ0• 
Oxychlorldes ............ 'l'crlingu1tlte ........... 1 IIg2UlO, 

Egle"tonlte ............. 1 HgoC130 2. 
Iodides .................. Cocl'inite .............. · 1 Hg I. 

'l'oeorn1tli~e............. (Hg Ag) I. 
Oxide ................... Montroyll1tc ........... , l!gll. 

lm1Jortant co·mpmtnd8 r~f 1nerewry.-\·Vith most meta1s 
mercury forms a series of alloys milled amalgams; in 
some cases, as with the alkali metals, the formation of 
the alloy is attended with a rise of temperature, while 
in other cases, as with tin, an iibsorption of heat results. 
Sodium ancl potassium amalgiims are decomposed by 

1 contact with water, yie1ding hydrogen gas nnd n.n allm
Jine hydroxide; for this reason sodium amnlgnm is used 
in the laboratory as a reducing agent. Zinc amalgam 
is acted upon very slowly by dilute sulphuric aeid, mid 
on this account the surface of zinc plates in galvanic 
batteries is usually aµialgmnatecl. Tin amalgam is used 
to produce the retlecting surface of ordinary mirrorli, 
and amalgams o:f golcl, copper, and zinc are used in 
dentistry as fillings for teeth. 

In addition to the amalgams, mercury forms the fol-

,II 
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lowing commercially important compounds: With chlo
rine, niercuronR chloride (HgCI), oi· enlomol, largely 
u:,;ed in medicine, and mercuric chloride (I-Ig;Cl2), or cor
rosi\re sublimate, used in medicine, and in ~mrgcry as 
an antiseptic, and al::m in the preparation of mmtomicnl 
specimens, and in the dressing of fun~ 1md 8ldns; with 
oxyg·en, mercnrons oxide (Hg20), the snhoxide or gmy 
oxide of mercury which is of little importance commer
cfally, mid mercuric oxide (HgO), the reel oxide of 
mercury or red precipitate, used in medicine and for 
vnrimrn purposes in chemical analyses; with sulphur, 
cinru:thar, mercuric :mlphidc (IIgS), or vermilion, the 
saurn as cinn11Jmr, the chief ore of mercury. Vermilion 
is invalrntble as a pigment, hecituse of the permanence 
of its dvicl cochinettl-red color. It is made artifichilly 
in two ways-one, termed the dry method, in which au 
intimate mixture of metallic nwrcm·y 11nd :-mlphur in 
prnper proportions iB hen,ted in a retort ttml the sub
limed product coudernmcl and gTotrncl very fine, the 
ben.uty of the tint depending largely upon the fineness 
of the nmtcrhtl; mHl the other, enlh~d Llrn W(\t uwthod, 
by which various rnmpouncls of mnrcury are tmus
formccl into the sulphide l>,r the use of chemicttl reagents. 
V crmilion prepttrcd l>y the wnt method h1 of bet.tor 
quality than tlmt made hy the dry proces;;, The m1tnu
faeturo of vermilion luu; clndinecl. in t•eeent y\1t1rs on 
account of tlrn competition of chcmpcr pig·nwnts which 
lm\'e supplanted it:-i use. The mqst import1mt of thrnm 
is •i orange mineral" (red lca<l), which is touccl up to 
tlw prnper color by the use of cosin, one ol' t.lrn n.nilinc 
dyes. 'I'hese imitntion vermilions arc now on1ployed 
for almo8t all of the more common ll8CS, such as wagon 
pnintiug, and whilo they itrc inforior to the tnie mer
cury vermilion, from tho fact that they fade on expo
snrc, yet they arc it fairly satisf'1wtory sub::;titutc as long 
as they are protected hy an exterior crnttfog of varnish. 
Me1·cury vermilion is uow nsed chiefly for iwl colors 
in oil paintings, lithography, etc. 

Tlie extmeti'.on r~f' mel'Cll'l'!f fl'o/// /tN m'lW, -1\forcmy is 
cxtraetecl by heating the ore in a retort 01· a furmwc; 
the metal il'! expelled its a v11por, which 1s HttbH<lqnmitly 
condensed in cooling chambers and colleeted. 

Up to the present time mermu·y has been extrnctod 
from its ores solely by the dry process. Vari011:-; 
chmnimtl and electrolytic methods luwc been proposecl 
TCpeatedly and numerous experiments mitcle, hut with
out commercial success. 

Pe1·lmps the development of electric current gener
ated by waterpower i.n localitieH where the use o1' :fuel 
is nearly or quite prohibitive will render prolitnble the 
extruction of the metn.l by some electrolytic process. 

'L'he prineipnl ore of mercury, a:; already stated, j:,; 

cinnabar, mercuric sulphide, nccompanied 1it times with 
rninnte globules of native mereury. The metal may be 
extracted fron1 the ore by a Kimple tlistillntion, either 
in it retort or in a shaft funrnce, and though mercury 
may ho septtrn.ted from ci1111a.bar in numerous ways, 

only two methods are now used 011 a forge scale. One 
is based on the clecompmdtion of the ore at tl high 
temperature by air, forming metiillic mercury and 
:;nlphm· dioxide gas in accordance with the reaetion: 
HgS+02 =Hg+S02 (360° 0.). The other accomplishes 
the decomposition by the use of lime or iron which 
eomhines with tho sulphnr ancl sets free the mercury in 
accordance with the reactions: 4I-IgS+±C!t0=4Hg·+ 
3CaS+CnS04, and HgS+Fe=FeS+Hg, respeetively. 
These ehemical decompositions take place at tempera
tures ttbove the boiling point of iirnreury so that the 
lnLtcr is oxpelled in gnseons :form and subsequently con
densed ancl collected in cooling chambers. 

In present furnace practiec the heat noees:-ittry for the 
decomposition of the ore, either with or without the 
nclmixtnre of lime or iron, is applied in two ways-first, 
by heating the ore chm•ge in !1 tightly sealed iron retort, 
which prorlnceH the mercmfal Ytt1ior nndihltcd with 
fm·mwe gm;cs; and second, by treatment iu 11 large fur
lllte<', whern the products of combustion come in dire<'t 
couLrwt with the ore ttnd pass out o:f the fnnrnce in the 
form of sul11hl\l' dioxide gt\)), nitn)gc.n, 11nd 1.UlUHNl air, 
mixetl with the nxpolled mercurinl gases, from which 
the metitl iH obtained by conclensittion in the cooling 
clrnmher;;. Thui; the cssentitil cliffereuee between the 
two methocls is tlmt the vapors given ofi in the retort 
furntwn:; are entirely separate from the furnace gu:;es 
of combustion. 'l'lrn retort method possoHses the 1Lclvnu
t!1g'i\ or yielding tho nrnrcurial vapor in 11 concentrated 
and omdly conc1ousihle form, whicl1 is more than offset, 
lwwevor, by tho high cost o-f :fuel and labor involyecl 
and the Kmall sixe of a single charge. At pre1:1ent the 
usc1 of fron retorts b restricted to exceptionally rich 
ores autl rnereuriul soot and concentmtes. 

'.l'lrn fm·rniees now gencmlly n:;ecl in Califomia are o-f 
the shaft; type, into which the ore is fod continuously. 
Tht-1·e are two kinds of these furrnwes-one called the 
"cottrs<~-oro" :furnace, nsecl for trenti11g 1 ump ore, and 
the other the " ti le" furimce for medium-sized and fine 
ol'eH. 'l'hore are many clUforenees in the details o:f the 
comtrnction of coltrse-ore slmft furiutces~ but in gon
eml thny consist of a cylinclrimtl brick shaft, into which 
the ore is clrnrged at the top, while the cinders are 
removed at the hot;torn. The heat necessary for the 
re1\ction is t-;np11lied 11t or Mttr the bottom of the sh1•-ft, 
the g·1tses of combustion passjng through the ore col
umn, uncl, together wit.h the liberated mercurial Yllpor::o, 
pttsi-i ont from the for1rnce through tt pipe at the top 
tinc1 at•e kcl to the condensing phtnl.. The genern\ type 
of tile furmwe consists of :i munber of 1mrrow rectan
gular slrnftR, each lmving a series of tiles inclined 
inw!ml nnd downward and :;o placed nltenrntoly on the 
longer sides that the fine to medium sizecl ore (up to 3.5 
inches in clianrnter) will follow a zig·zag path in its 
descent, until it is finally clisehnrgucl at the bottom 
through the dmwing pit. 'rho ore iH gmclmtlly heated 
in its descent by the pt•oclucb,; of com\rnstion from the 
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fuel burned in the fireplaces at or near the bottom of 
the fm·nace. 

The condensing pln,nt generally consists of a cooling 
device and n. condensing chamber in which the liquefied 
mercury is deposited. The gRses passing out from the 
furnace nnii,;t irncessarily be of a temperature higher 
than the boiling point of mercury (857.25° C.), and the 
mercury content of these gases by volume is often less 
than 1 per cent. In addition to the products of combus
tion of the fuel and the mercurial vitpors, these fnmace 
gases contain sulphur dioxide, which is derived from 
the decomposition of the ore, which when cooled yields 
acid liquors that attack ordirnny materials of construc
tion. In the construction of the condensing appuratns 
for the proper cooling and condensation of tho mercury 
three :foctoTS must be taken into considemtioi1: The dis
tiwce the gn,s lms to travel, the interior eapacity of the 
chamber, ancl the area of the cooling surface. The 
cletnils of adjusting the construction of the condenser 
to give the best results vary at mwh plant. The mate· 
l'ials used in building the condensers should be nonah
sorbcmt of mercurial vapor, good condnctorH of hmit, 
not affected hy acid vtipors or liquors, nnd capable of 
being molded into the required form. No one sub
stance answm·s all requirements. Iron is a goml con
ductor of heat and ml1y be easily shaped, hut it does 
not rm;ist the corrosive action of the aei<.1 vapors, ttnd 
to overcome this disadvantage the iron pipes are often 
protected from corrosion by a coating of nement. Brick 
ttbsorbs mercurial vapors, is attiwkecl by acids, nnd ii:! a 
bad conductor of heat. vVood will resist acid, but is 
a liacl conductor of heat, and can not he pfaced near the 
furnace where the temperature of the gases is high. 
Glazed stoneware resists the action of acid and mercury, 
'ttnd may be made thin in order to offset its poor heat
conclncting qualities. As with the variations in the 
selection of the materials of construction used, so is it 
with the general arrangement of the condensing plant. 

Uses.-The most important commercial use of mercury 
is in the extraction of gold and silver from certain ores 
by the amalgmnation process; the precious metals becom
ing alloyed with the mercury, form a hea''Y amalgam, 
which is sepanited by gravity from the fine sands and 
the "tailings" of the ore suspended in water. Owing 
to the avidity with which mercury combines with impu
rities, thereby becoming subdivided into innumerable 
minute globules which will not co1ilesce, considerable 
quantities of the metal are lost during the ttnmlgttmtttion 
process, by being held in suspension in the water, and 
washed away with the sands and the tailings. 

In the chemical industries large quantities of mercury 
are used as electrodes in several electrolytic processes, 
notably in the electrolysis of brine to form sodium salts. 
The solution of salt having been decomposed by the 
electric current, the metallic sodium thereby set :free at 
the cathode immediately combines with the mercury, 
from which the sodium is subsequently extracted by n 

treatment with water, forming sodium hydroxide 
(caustic soda). On account of its high specific gravity, 
and its freedom from attack by many g·ases, mercury is 
an invaluable material for the constmction of liquid seals 
in gas collecting apparatus, for making thermometers 
and barometer8, and for nm.king electrical contaets in 
certain apparatus used in physical la bomtories rtnd 
industrial processes. 

1mvrnw OJ!' THE QUICI<SILVER INDUSTRY IN TIIJC UNITBD 

STATES DUIUNG 1U02. 

'fhe quicksilver deposits of commercial nnportance in 
Californiii are situated in the Crntst Rn,nge and arc lim
ited to an area bounded by Trinity county on the north 
and San Luis Obispo county OD the south, both counties 
being included. During rno2 San Benito county con
tributed '7,289 :liasks, valued itt $30G,ODG, the product 
being derived hugely from the New Iclrin, mine. De
velopment work was enrried 011 during the ymu· at the 
Cerro Benito and the Piclmco mines. In Napit county 
the chief producer was the Napa Consolidated mino nt 
Ottt Hill. In the Knoxville distriot the Boston mine, 
formerly the Headington minn, nnder the co11tw1l oi' tho 
,Boston {.luiclrnilvcr Mining Company, 1mcl the :Vfanlmt
t1tn mine contribntecl to the output. The toti1l prorluc
tion for N11p1t county during tlrn ymtr nmonntecl to 7,800 
ilttRks. Sant!L Cl1trtt county wa8 next i.n tho order of 
quantity produced, contributing 5,77!) flasks. Thechid 
proclnecr in this county wns the New Almaden mi no, fol
lowed by the Chrndalupe mine. The N cw Almaden mine. 
is the oldest quicksilver mim~ in the United States. It 
was clil:lcovered ttml worked in 182±, when Califomht 
WlLS under Mexican rule, and was then known 1u; the 
Chaboya mine. Later it was 1ibtmdoncd until 1845, nnd 
since 1850 it ha8 been worked continuously. Fm·mtces 
were erected at the Santn 'l'eres11 and the Summit mine:-;. 
San Luis Obispo county supplied 2,546 flasks, the chief 
producer being the Karl Quicksilver Mining Company. 
A new Scott furnace was installed 1incl put in operation 
at the Oceanic mine, and development work was actively 
mirried on at 11 number of snrnller properties, notnJ>ly 
the .Alice, Modoc, Libertad, Madrone, Pinc }\forrntnin, 
and Stayton mines. Lttke county furnished 3, 'ifl7 tlnsks, 
obtained chiefly from the Great vV cstern mine. The 
Sulphur Bank and Abbott miirns, controlled hy the 
Empire Consolicfatcd Quicksilver Mining Company, 
were in litigation dming· the year. The Helen mine 
furnished a smitll quota, and promising development 
work was clone at the Bullion mine, operated by the 
StandRrcl Company. Prom Colusa county a consldtw
able product was obtained from the Mn.nzanite mine, 
Sulphur creek, where a successful process of ore con
centration was open1tecl. In Son01mt county the chief 
producer was the Great Eastern Quinlrnilye1· :Mining 
Company. The total output of the county during the 
year was 1,519 :liasks. A number of old mines were 
reopened in the Pine Flnt district. Other producing 
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mines were the Cloverdale, the Gren,t vVestem, and the 
Socrates. Development work of the Pacific Comptrny 
on property adjoining that oi' the Crystal Company \vtlS 
so 8atisfo.ct.ory as to warnrnt the erection of a fumace 
to tTeat the ore. A new modified Livermore furnace 
was completed at the Culver Bear property .. In Trinity 
county, which contribntecl a small amount to the total 
output during the ymtr, the Altoona Company trmited 
ore from the surface workings and the dmnps. Con
sidemble development work was accomplished by the 
Boston, Integral, nnd several minor concc.rns. The 
balance of the total output of Californiii was obtttined 
in Sohwo county. Several new mines wBre added to 
the list of producers during Hl02; those eontrihnting 
an output of 100 :fhtsks or more beirlg the Helen mine 
in Lake county, and the Silver Creek mine in Santti 
Clam county. Other quicksilver companies reported 
to have started operations in 1H02 were the Monterey 
Quicksilver Mining Company, near Idria, San Bonito 
county; the Modoc Chief mine, nGar Hedding, Shm;ta 
county; the Maripmm n.nd Elizabeth minos, nncl the 
Uncle Sam and Eurelrn minmi, near Cambria, San LnhJ 
Obispo county; and tlte Summit, Adol>l\ V1tlley, ltn(l 
Orestimba properties, in Stanislaus county. A deposit 
of quicksilver ore of good quality was reported in Modoc 
county, 25 miles east of Cedarville, in the extrnuw north
·wcsterr~ ]Vtrt of tho stltte-ttn entirely new section for 
the occurrence of eimutlmr. 

As to the future of the quicksilver mining imlustry 
of California the larger and better known mines havn 
in !t measure been worked out, ttnd it is lmrdly within 
the range of probability that other mines 'eqmtl in 
extent to the New Almaden or the New Iclrfo will be 
discovered. Y ct, on the other lutnd, the1·e are mm1y 
s1irn1ler mines which, by contributing from 20 to 300 
fiasks each per month, supply a considorable quantity 
of mefal in the iiggregatc. Furthermore, the improve
ment in mctallnrgfoal and mining 1m1ctices during 
recent years, which permits the profitable treittment of 
very lean ores, will probably maintain the quicksilver 
industry in an important economic position :for many 
years to come. It is stated in general that quicksilver 
can be produced in Califomia at a mining and smelting 
cost of $3 per ton of ore, which renders it possible to 
treat with profit ores containing from O. 3 to 0. G per 
cent of quicksilver; in a few cases it is possible to treat 
even lower grade ores and yet make 1.t profit. The g·en
eral statement is made that a modern furnace~ operat
ing on average ores, produces quicksilver at a cost of 
$35 l)er flask not including interest on capibtl invested 
in the plant and property, or the cost o:f development 
work at the mine. 

In Oregon the sole producer of quicksilver in recent 
years has been the Black Butte Quicksilver Mining 
Company, which opened a quieksilver mine in 1898 on 
a spur of the Cascade mountains at Black Butte, Lane 
county. A mode1·n 40-ton shaft furnace of the 

inclined shelf type was installed, but after a few 
months it was closed for 1tltcmtions1 tho condcnsittion 
of the quicksilver being· too imperfoct to render tho 
smelting profifahle. Operations were resumed in HJOO. 
In that; ynnr the above-named company acquired the 
mkheiicl mine, in Douglas county, 5 miles :from Blaelc 
Butte; this mine was equipped with 1110-ton Scott fur
nace. Considemble development work has been 
reported by this concern, bnt the opemtions b:we not 
been entirely successful, as only 75 tlasks of quicksil
ver were produced in lDOl mid none in ln02. The. 01·e 
of the Black Butte mine is of low grade, the avemge 
rarely exceeding one-half of 1 per cent of quicksilver. 

The principttl operating companies in Texas in Hl02 
were the l\forfa iind Mariposa Mining Company, with 
three 10-tcm Scott furnaces; the Terlingun Mining Com
pnny,with one 40-ton Scott furnace; and the Colquit
Tignnr Mining Company, with on<» 10-ton Scott furnaL'e. 

The cinnabar deposits of Californi!t Hill, Brewster 
county~ near Terlingrnt post-office, HO miles sontlwast 
of lVforfo, were known to the Comanche Indians, who 
mmd tlwm as ii vermilion pigment. The knowledge of 
thcso deposits, however, wit:; not recorded nntil l8ll±, 
when scweml Mexictins found a few pioces of cimrnbar 
float ancl took them to San Carlos, on the Mexiem1 sicle 
o:f the Hio Grnnde, whence they were sent to Chilnm
lma, ttncl thoir mincwalogim1l clmrn,cter dL~termined. 

Mr. George W. vYaulcss, of the Rio Grando Smelting 
"Works, and Mr. Clmrles Allen, of Socorro, N. Mex., 
under the direction of the Mexicitns, found the veins 
and located the first minoml claims. Shortly after this 
Prof. vVillittm P. Blake clescrihc\d these deposits under 
tho title "Cinrnih11r in Texas," 1 the first important arti- . 
ele concerning this subject on record. Considerable 
prospecting work was carried on in the district, but it 
was not until 18!)8 that the meti1l wns produced in com
mcrcittl quantities. In that year Lindheim & Co. made 
a few-flasks of quicksilver in a crude furnace at Terlin
grnt. Other concerns became interested in the devclop-
1;1ent of: the quicksilVer deposits, and the output of the 
region was 270 flasks in l899, 750 flasks in 1900, 2,932 
flasks in lHOl, and 5,319 flasks in 1902, tlms muking a 
total output of 9,271 flasks. 

The deposits of cinnabar at Terlingua a.re of two 
cl!Lsses; one occurs in hard and dnrnble limestone and 
tlie other in soft and friable argillaceous beds. The 
ores are cinnabur, mercury, yellow sulphide, and ter
linguaite, and contain in n.ddition seve.ml other me1'cnry 
minerals, such as mtlomel, eglestonite, and montroy
dite, whieh, on account of their mrity, arc of scientific 
interest only. Cinnabar is the prineipal mineral and is 
usually mixed with clay or iron oxide. Native mer
cm·y is present in several loca1ities in the district, oc
cnrring in the interstices of crystalline calcite, ttncl a 
l'Jingle cavity in the mtlcite veins hn.s yiekled as much a.s 

1 Tramactions of the American Institute of Mining Engineers, 
Vol. XXV (181l5), 11ages 68 to 76. 
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20 pounds of the native metal. The UHsociated grtnguc 
is composed of cnlcite, arn,g-onite, gypsum, and occa
sionally a little barite; iron oxide, pyrite, and occ11siou-
1illy iu·8enic rrnd manganese minemls. 

'rtie methods of mining in the Terlingm1 district up to 
the present time hn:ve been extremely crude. The work
ings lwve been confined 1rn1inly to the open cuts on the 
surface, but a few shafts have been sunk to a depth of 
from eighty to ninety feet and the ore obtained by drift
ing 11long the vein. The material mined ii; e1uried to 
the surface in mwbide buckets on the backs of lVlexican 
miners, who climb notched-pole ladders with great 
agility. The veins are generally quite m1rrow, often 
less tha,n one foot in width. The mined ore h; sorted 
by haml, arranged into piles ttecording to riclmess, and 
trnnsported to the furnace plant, where it is first crushed 
in a Blake crusher, opernfod by gas engines, which 1tre 
mol'e convenient than steam engines on accol1nt of the 
lack of water 11ncl fuel. The cnrnhetl ore is then con
veyed to the ore bins, which 11re sitrnttocl ttbove tho level 
of the fu:rnano, and from there, as required, it is dumped 
into cars and charged into tho £umttee through hopperi'l. 

:Formerly the very rich ore was tren,tocl in a retort, a 
method so wasteful and entailing such costly repairs 
thn,t it has h~en supplanted almost entirely by slmft 
furnaces of. the continnous type similar to tho Scott
Ht'tttner furnace uc;ed in CaJifornitt. The greater part 
of the ore is treated in a shaft furnace by air oxidation, 
in some cases lime .being added to aid in the decompo
sition of the sulphide. A very small proportion, con
sisting of extremely rfoh pieces, is treated in lt furnace 
of the retort type. 

Tho development of the quicksilver minmi in this 
region has been seriously hnrnpered by the scareity of 
water and tho lack of fnel, mrn;quite wood being about 
the :-iole supply of the latter. However, coal and tisphal
tum have been found within a few miles of Terlingua, 
and there is n. possibility that oil irnty he clii;cove1·ed, us 
the formation closely resembles that of the Corsican:L 
oil fields. 

THE QIDCKSILVEH INDUS'.rRY IN FOREIGN COUNTRIES. 

In Spaiu, 90 per cent of the total prodnction of quick
silver is obfained from the Almttden mines, in the prov
ince of Cindacl Real, which have been worked intermit
tently during· the pu!,;t two thousand years. The mines 
tire owned by the Government, and the output ii; con
trolled by the Ifothschilds, who have been operating the 
mines nuder a ton-year concession, which was continued 
in 1900. The ores are very rich, averaging abont 8 per 
cont of metal. The furnaces are not operated during 
the hot season, from May to September. Mining is 
comlncted with a view to permanency, and masonry is 
freely nsecl in the various galleries and ehambers of the 
mines. It was not until 1806 that machine drills were 
installed. 

In Austrit1, tho cinrntbar c1eposits of ldria, in Krain, 

wore first mined in H\lO, ttnd shortly afterwards were 
phtced under Government ownership and supervision. 
Tliese mines furnh;h by for the greater part of the total 
output of quiclrnilver in Austria, only 11 snmll quantity 
being supplied by the mines in Hungary. The ore of 
the Ilhia mines is sep:1mted by lmnd into three ·classes, 
IHlll!ely, (1) a ~mall proportion of high grade ore, con
taining 11bont 8. 5 per cent of mercury; (2) coarc;e ore, 
containing about thirty-five hundredths of 1 per cent of 
mcrem·y; and (:i) fine ore, conbtining sixty-tive hun
dredths of 1 per cent of mercury. In recent yen.rs tho 
anmrnl iwemgo content of the eonccntmtecl ore trenfocl 
in the furnaces has viwied from :-ievonty-five hundredths 
of l per eent to 1 per cent of mercury. 

In Russia, tho entire ontpnt of quieksilver is obti1ined 
from the mines of A. Auerlmch & Co., situated near 
Nikitovlrn, on the Kursk-Kharkov Railrrn1d, government 
of Ekaterinos1:w, in the southom part of Enropoirn Rus
sia. In ancient times these cle1)osits wore exploited by 
the Greeks, but the prel'lent indrn.;try wits not inaugn
ratecl until 188:3. 'l'he iwemgl~ content of mercury in 
the ores extracted 11pproxinmtos four-tenths of 1 per 
cent. 

In It11ly, the important qnicksil ver producor:-i nre 
the Oastohumm 1111d Ripii mine:,; in the Monte Amiittit dis
tl'il't, 1111cl the Vallalttt mine in the province of Venice. 
Tho mines at Monte Ami11ta were orighmlly worked 
by tho Etrn:-icans, and active opemtions 1uc on record 
for the period from 1000 to moo A. D. The prmmnt 
industry began at Siele in 184H ftnd at Carnncchi in 
1879. The ore:,; average from three-tenthH to six-tenths 
of 1 per oent of mercury and !tro treated in fm·m1cc:,; 
of modern construction. A detailed description of the 
furnace pmctice at Monte Amiatf1 i:,; puh1ishccl in Tho 
Minnral Industry, Vol. VI, pt1ges 576 to 582. 

In Mexico, the principal quicksilver producers are the 
Huitzuco mines, 50 miles north of Tixtb, in the state of 
Guerrero, and tho mines !tt (:huuh1lc11zt1r. Tlrn Huitzuco 
deposits were first exploited in 187 4 and since 1885 they 
have contributed annually an output of from 2,000 to 
3;000 flasks of quicksilver. 'l'hc ores average from six
tet1ths of 1 per cent to 1 per cent of rnercnry, nncl the 
cost of labor m1d fnel ii; HO snmll tlmt ores averaging 
a:,; low as three-tenths of 1 per cont of the metal can ho 
treated profit11bly. 'l'he methods o:f mining and smelt
ing tLre very primitive, and the mnonnt of metn1 
extracted by the furnace treatment rarely exccocls onc
lmH of the quantity present in the ore. The mines nl 
Guacfalcazfn, 70 miles northeast of 81111 Lnis Potosi, 
hn.ve been worked by two concerns, the Compaiiift do 
Minas de Azogne do Grn1dalcaz11r and the Compaiifa clC'. 

Nueva Potosi'.. The ores in this district, which contain 
an average of from 2 to B.5 per cent of mercury, IU'C' 

smelted in a retort fumaee provided with dust boxesi 
condensers, and a number of brick settling chtunber8 
equipped with haflle plates. The smelting process i8 
primitive tmcl wasteful, yet labor and fuel are so cheap 

1' 
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that the operations are carried on with financial profit. 
The o1cl mines, worked by the Nne\'lt Potosi Company, 
are reported to conb1in immlmso bodies of easily acces
sible einnttbar ore, canying an 1wemge of 1 per cent of 
mercury. The plant of this company is equipped with 
two 6-ton fomaces. 

In Chinn, Australin, (New Routh ¥Vales), Algeriit 
(Tnghit), Bmz:il, Porn, ttnd Colombia deposits of cin
na1mr have been reported from time to time, hut in 
general, liecnusc of the irntCl'Cs:-;ihility of the vmfons 
di~tricts in which the deposits are located, they still 
await development. A small output of quicksilver was 
obtained early in 1D02 by an Eng·lish company opemting 
the cinnabar doposits in tho province of K wciclmu in 
southwestern China. · 

Table 8 shows in detttil the statistics of the quick
silver industry for HJ02. 

TABLE 8.-Dda'ilecl R/Oll11Wl'!/.' 11/0:J. 
Numherof mines .............................................•........ 
Numht!r nf opcrnlors ................................................. . 
Chnr1ietc1· of ownership: · 

hulividrntl .............•................ : .... _ ................... . 
lt'i.rll1 . _ ...........•..••.•.......•...•.............•.•.........••.•• 
Incorpnrntccl cnmpnny ........................................... . 

Salarle<l olllehtls, clerks, etc.: 
'l'ot1il nmn!Jer .................................................... . 
'l'ot1il s1tlnries ..................................................... . 

Genoml ollicers-
Numhcr ..................................................• 
Sttlttrics ............•...................................... 

Superintendents, m1tmtgcrs, foremen, surveyors, ct<1.-
N1unbcr .................................................. . 
Snlttrles ....•..•.••.•.•......••.••••..•......•..••..•••...• 

Foremen below grountl-

~:J~~.\>~lr: :: : : : ; : : ::: :: : : : : :: : ::::::::: ::: : : : : : : : : : : : :: : : ::: 
Clcrks-

Nnmbcr ..................................................• 
Salaries ................................. · ................. . 

Wnge-canwrs: 
Aggreg11te nverngc number ...................................... . 
Aggregate wngcs .........•••.......••..••••.....•..••............• 

Allovc gronncl-
Totnl avcragcnnmller .................................... . 
'.l'otal wnge~ .••.•...•......••••••••....•.••..••.••.......•. 

Engineers, firemen, 1md other mechanles-
A veragc num !Jcr ................................. . 

?.Iin~~~s · '· · · · · · · · · · · · ·' · ·' · · · ·' · · '· · · '· · · · · · · · · · · · · · 
Avcrngc number ................................ . 
Wngcs ............••.•............•.......•••...... 

Boys nncler 16 yeurs-
Averngc nutnber ................................... . 
Wngcs ............••.•..........••..•.•.•..•...•..• 

All other wngc-curnurs-
A vcmgc number ................................. . 
\Ynges .•... ......................................... 

Below gronn<l-
ToltLI n vernge number .................................... . 
Tot11l wngl'H .............................................. . 

Mlncrs-
Avernge number ...................... H ••••••••••• 

\Vngc~ ... .......................................... . 
Miners' helpcrs-

AverRge number ........ ·········•H••• .......... . 
Wnges .....•...•....•...........•.......•..•...•... 

Boys under 1G ycnrs-
Avernge number ................................. . 
Wtiges ..........................•.................. 

All other wage-earners 2_ 
Averngc 1111111ber ............•..................... 

\\\'11gcs .....................•.••••......••..•.•..... 
A vcrnge number of wnge-e11rncrs nt spccllle<l d1tily rittes of pny: 

Englncers-

JINI~ _: :: -+ :+:::: /:: 
!H~ !~ i~:~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Mnd\11niets,$bi:i~i,:q",fiiti1s~ 'ciii·jieii tc1:8," iiiici "ciiiiei; me(,ii1i1iics::. ..... 

it~~~ !UL:::::::::::::::::::::::::::::::::::::::::::::::: 

9 
7 

21 

117 
$15'1,lM 

10 
$29,1100 

lH 
$H5,ll3<J 

20 
$20, 220 

27 
$18, 050 

1, 329 
$881, S•JO 

<172 
$il~9, 980 

139 
$113, •158 

81 
$40, 217 

•l 
$1, l·J5 

~H8 
$Hi9, 160 

2.2() 
lf12'l,,J(M 

•l 
$1121) 

0<1 
$<J3, 71\0 

2 
7 

18 
5 
0 

s 
4. 
9 

15 
11 

l 
fl 
1 

1.Includes operntors distributed ns follows: C11llfornln, 3,J (36 mines)· Texns s 
(5 llllllCS), ' ' 

2 Includes timbermen uncl trnck Inyers. 

30223-04-42 

TAnr,E 8.-Deta'ilerl surnma1'y: 1£102-Cont:inued. 

A verngo nmul>er of wngc·cttrncrs ttt speclliecl dnily mtes or pay-Crm. 
Mtwhinists, blnclrnmiths, cnrpenters, ttncl other mccJJ11nlcR-Con. 

$2.00 to $2.2'1. ................................................. . 
$2.2f> to $2.1U ................................................. .. 
$2.liO to $2.7·1. ................................................. . 

~~:6?i t: ~~Xl:: ::: : : : : : :: : ::: ::: :: : :::::::::::: ::: : ::::: :: : : : : :: 
$:l.21i to $:!.•JO .................................................. . 

Mlu~::~~to $3.H .........•....•••...•...........•............•••.•. 

~t~g t: ~UL::::::::::::::::::::::::::::::::::::::::::::::::: 
$1.fill to $1.7L ................................................. . 

l~l~IM••••••••••••••••••••••••••••••••••••••••••••••••••• $a.2ri to $BAU .......... ··'· ..................................... . 
Miiwr1-11 hlllpm·R-

~~ l!~fi·················································:• ~~:~~ t:: li:J6::: :: : ::::::: ::: :::::: :: ::: :::::: ::: : : :: ::::::: :: :: 
•rtmbcrmen 11ncl tmck 111ycr8-

i~:~~ l:i !Ht:::::::::::::::::::::::::::::::::::::::::::::::::: 
llo)'H nn!ler Hi )"C!lrH-

~~:r;~ \'.1>'$i.~?r·~~-:::::::::::::::::::::::::::::::::::::::::::::::: 
$1.00 to $1.2·1. ................................................. . 

All otlwr wngc-cn,rnors-
$0.rio to $0.7'1 •••......••••••••.••.•••.••••.•.•.•.•...••••••••••. 
$0.7fi to $0.00 .................................................. . 
$1.00to$1.2•l .................................................. . 

·mst:;:rn::::::::::::::::::::::::::::::::::::::::::::::::::: 
:~:6~ t~~ ~1:~L:: ::: : :::::: :::::: :::::: ::: : :: :::::::::::: :: : : ::: 

, $2.2li lo$2A!l .................................................. . 

l5:[\~ l~ ~Ul: :::::: :::::: ::::::: :::::::::: ::: :::::::::::::::::: 
Averngo number of wnge-c1irners employed clurlng cneh month: 

Men lli Yt!lll'H tind over-
J1wirnry ...................................................... . 

~~~~·~'l:~l:)::: ::::: ::::::: :::::::::: :: ::: : :: : :: ::::::::: :: :::::::: 
April ......................................................... . 

~m~c::::::::::::::::::::::::::::::::·::::::::::::::::::::::::::: 
August ................................ : ...................... . 

~7rig;,~;'~'.'::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Novcn1bur ..................................... .................. . 
})CC!Ol110lH' ....................................................... . 

Boys under 16 yonrs-

~~~:;:11~~~::::: :: : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
~r~~::::::::: :: : : : : : : : : : : :: : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : 
f~f,itit":::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
September .................................................... . 
011tnbcr ...................................................... . 
November ••.•••..........•.......•....•........ ··'· ....•••..•. 
lle1•cmbcr •.•.....•.......•.•••••.•..•......••..•.•............ 

Contrnct work: 
Amount p11ld ..................................................... . 
Number of employees ............................................ . 

MIHccilnncons expenses: 
'l'otnl ............................................................. . 

Roy111tleH nnd rent or mine nncl mining plant ............... . 
Rent ol omces, t1txes, lnsnrnnee, Interest, and other sundries. 

Cost of snpplics aml mnterinls ........................................ . 

8 
11 
12 

3 
lfl 
2 
1 

32 
105 

1-1 
\J.1 
20, 
77 

219 
3 

'JH 
2 

·1 
50 
02 

l 
52 
2·1 
22 
11 
3 

6 
11 
7 

2 
ri 
1 

17 
9 

30 
43 
27 
rn 

121 
28 
28 
2 

1,885 
l, 326 
1,82•1 
1, 335 
1,822 
1,800 
1,289 
1,201 
1,819 
1,325 
1, 861 
1,835 

7 
7 
7 
7 
7 
7 

14 
12 
7 
7 
7 
7 

$23, 164 
80 

359, 767 
$7,078 

$52, 689 
$.122,267 

l'rndnct: 
'l'otal vttiuo ........................................................ $1,050,090 

Q11!clrnilvcr-
Qn11nt!ty, flnsks .. ...... .... ..... ....... .. ... .... .. . . .. . . . . fl<!, 201 
Vnine ...................................................... $1,•107,848 

Cinnn.bnr-
Qtmntity, short tons....................................... 11, 727 
Vitinc...................................................... $82,242 

PoW(!t owned: • 
Totitl Jrnrscpower ......................... ; .....................•.. 

EnghWH-
Stctnn- . 

Number .............................................. . 
Horsepower .......................................... . 

llns or gnsollne-
Nnmber .............................................. . 
Hornepower .......................................... . 

Witter whculs-
Numbcr ................................................•.. 
Horst1powcr .............................................. . 

Other powcr-
Nnmlrnr •...•...............•.••..........•..........•.•••• 
Horsepower ................................ , .••••...•...• -

Eleetrlc motors- . 
Number ...................................................... . 
Horsepower .................................................. . 

1,808 

M 
1,574 

17 
152 

3 
22 

5 
GO 

3 
15 
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PLATINUM. 

By DAVID T. DAY, Ph. D. 

Ooourrence.-At the time of the Eleventh Census 
platinum was known to occur in the U nitecl States in 
the following localities: Califo~·nia-Buttc, Del Norte, 
II urnbolclt, Mendocino, Plumas, Sierrn, and Trinity 
counties; Ichiho-Wood river country; New York-near 
Plattsburg; North ()trolin11-Burke ttnd Rutherford 
counties; and Oregon-Coos, Curry, .Josephine, 1ind 

Lane counties. In addition to these localities in tho 
United States, there was a platinum procluet greater 
than tluit from the United Stutes which helped to sup
ply the American market from the region of Gmnite · 
.creek, British Columbia, and the copper ores from the 
Sudbury district of Canad1t al:::10 brought in some plati
num and palladium in the nickel-copper matte imported 
into the United States. 

Associated with these platinum ores were occasion
ally found the nllied metals-osmium, iridium, and pal
ladium. 

About 18()8 the demand for platinum became more 
considerable and the search for it, and especially for 
the allied metnl osmium, hemmc vigorous. It re
sulted in much prospecting in the Eastern states, as 
well as in the West, and many assays of supposed 
plntinum ores, made by Mr. A. \V. Johnston,1 showed 
that certain rocks in eastern Pennsylvania, eastern New 
Yark, and in many other localities contained traces of 
plntinnm. 

The one event of importance in the development of 
the plntinnm industry in the United States was the dis
covery by Dr. L. D. Godshall, nrn,rrnger of the Boston 
and vVyoming Smelter, at Encampment, 2 thn.t the cop
per ores m1d matte of the lfamhler mine, Grand En
campment district of W,yoming, contained platinum 
nnd palhtdinm. These observations were confirmed by 
Professors \Velis and Penfield, o:f Yale University ,8 
who sepumtetl sperrylite (platinum diarsenide) from 
this Rambler ore. Further investigations by Mr. 
Johnston and Professor Kemp showed that the ore of 

1 Jam es F. Kemp, United States Geological Survey, Bulletin Hl3, 
pages 31 and 33. 

2 Engineering and Mining Journal, Vol. LXI.I, page 843. 
8 American Journal of Science, fourth series, Vol. 13, l 902, page 95. 

the Rumbler mine contains platinum intimately mixed 
with all the copper 01;es 1tnd even the chalcopyrite, 
which itpparently was the original copper ore in this 
mine, also confains platinum. 'l'his confirms an obser
v11tion of the writer in 1899 to the off eet tlmt platinum 
occurs in the pyrite grnins found in cortain hydraulic 
mines on the Trinity river in Califomia, notably in the 
mine of Mr. F. Huortevant, These observations luwe 
led the searchers for platinmn to examine a great nmny 
clepm;its of pyrite in the United States with the hope 
of finding them conunercially rich in phttimun, how
ever, without commercial result, so far as the writer is 
informed. This work is referred to, however, us incli
cating it direction o:r: search :for platinum which may yet 
prove prolitnble. 

At the time of the Twelfth Census, therefore, the 
supply of platinum to the United States murket, in 
i1ddition to the importations from Russia and small 
hnportations from South America, consisted in the: 
supply of platinum obtltined from the localities in Cali
fornia nnd Oregon mentioned above, 11 1:>111all product 
from the Granite creek district, British Columbia, and 
a more considerable product obtained in refining the 
nickel-copper matte :from the Sudbury district of Can
ada. The platinum deposits of Russia, which afford the 
principal supply of the world, have lately been described 
by Mr. Chester V. Purington in the Engineering and 
Mining .Tonrnul, Vol. LXXVII, page 720. A complete 
description o:f the occurrence of platinum in all parts of 
the world is given by Prof, ,J. F. Kemp, of Columbia 
College, New York, in Bulle.tin 193, United States 
Geological Survey. 

The writer made an investigation in 1899 Rf! to the 
proportions of platin.uru, osmium, and iridosmium pres
ent with gold in various parts of the West, and, supple
mentary to this, Dr. Waldron Shapleigh drtermined the 
propOl'Lion of osmium to platinum in many o:f the same 
samples, the results of which ltrc given in the following 
statement:! 

·I Transactions of the Ameriean Institute of Mining Engineers, 
Vol. XXX, page 708. 
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Ilccgum district, Shusta {Platinum .................. .. 
county, C1tl. Other platinummetalst ... .. 

Il1iyfMk district, Trinity ~Pl11tinum ................... . 
county, Cit!. Otlrnr platinum met11ls ..... . 

Trinity riv"r district, TriniLy Platinum ................... . 
@nnty, Cttl. Other platinum metals ..... . 

Crescent City, Del Norte fPhttinnm ................... . 
county, Cit!. I.Other phttinurn metals ..... . 

Port Orford, Cnrry eounty, fl'httlnum ._. ................. . 
Oreg. \Other plELtmnm 111eto.1s: ..... . 

Highest Lowest 
per cent. per cent. 

20.0 
8•1.0 
73. () 
58.0 
27.0 
80.0 
11.0 
83.0 
47.0 
8:l.O 

1~. 5 
79. 0 
30.0 
18.0 
15.0 
72. () 
8.0 

4(),0 
lii.O 
23. () 

1 'rhe "other pln.tinnn1 meta.ls" inclrnlc il'iclimn, osmium, rnthcnimn1 rh_o· 
(U111n, 1tnd piillndiun,i. 

Prod'itction. - From the domestic ores in the United 
States the product during l!J02 was 94 ounces, valued 
at $1,814. This was obtained as a side product in 
placer gold mining, and as the production is en
tirely dependent upon the more important produc
tion of gold. this great decrease in the quantity of 
the pln.tinmn produced, as compared with 1,408 ounces 
in 1901, is easily understood. In fact, the product 
during the last few years has varied most widely both 
in quantity and in the value of the product. The 
variation in value has been due .not only to the real 
:fluctuation and gradual increase in the price of refined 
platinum, but particularly to the fact that the valne 
given has been that of the crude grains as collected 
and which vary widely in their contents· of pure 
ph1tinnm. In addition to the platinum product of 
1902, 20 fine ounces of iridium were obtained. In 
1901 the corresponding product was 253 ounces of 
iridium. 

The production of platinum in previous years, as 
collected by the United States Geological Survey, ii:? 
quoted in the following table: 

TABLE 1.-P.roduction of C?'Ude vlatinnm in the United States, 1880 to. 
1900, and of refined metlil from domestic ores in 1901 and 1902. 1 

YEAR. 
Qn11nt!ty Value. YEAR, Qtmntlty Value, (ounces). (ounces). 

1880 .............. 100 3·100 1892 ............. 80 $550 
1881. ............. 100 400 1893 ............. 75 517 
1882 .............. 200 600 189<1. ............ 100 600 
1883 .............. 200 GOO 1895 ............. 150 900 
1884 .............. 150 450 1896 .••....•..••. 168 94<1 
1885 .............. 250 187 1897 •........••.. 150 900 
1886 .............. 50 100 1898 ............. 225 3,87fi 
1887 .............. 448 1,838 1899 ............. 800 1,800 
1888 .............. 500 2,000 1900 ............. 400 2,500 
1889 .............. 500 2,000 1901. ....... ··•·· 1,408 27, 52li 
1890 .............. 600 2,500 1902 ....... ······ 94 1,87·1 
1891. ............. 100 500 

t 'l'he chief variations in price lrnve been due to the quality of the cruclo 
grains. In 1901 o.nd 1902, however, the average price for the refined moti1! has 
been given. 

Of the total production of platinum in the world, 
about 90 per cent comes from Russia, with the re
mainder divided among Colombia, South America; 
New South Wales, Austmlia; the United States; and 
Canada. The average annual product in Russia, as is 
shown in the following table, was 104,023.6 ounces 
for the ten years 1881 to 1890, inclusive, and 
183,376 ounces for the eleven years 1891 to 1901, 
inclusive. 

TAnLro 2.-Production of platinum in Ru.sBia: 1824 to 1901. 

I'HODUCTION, 
YEA.lt, 

OuneeR. Russlnn equlviilent. 
--------------- -------------
182,1 .......................................... . :. 2 l, 066 
1825 ............................................. 2(i, 116 
182tl to 1830. ...... ... . . . .. .• . . •• . . • •. . .. . . . . . . . . . 2 ms, 3.15 
1831to1835. ................ ............. .... . . .. 2290, 103 
1836 to 18·10...................................... 2 238, 1'12 
1841 to 18·15... ... . . ... . . . .. . . . .. . . . . .. . .... .. .. .. 2 311, 079 
18·lil to 1850... ... . . •.. . . .. .. . . . .. • . . .. . . . . . . . .. . . • 12, :H7 
1851to1%1\...... .... . .. .. .. . .. . . . . . . . . .. .. . .. .. . 2'18, 083 
l85tl to lHfiO ....••..........•. -- . . .. . . . . . . . . . . . . . . !!72, 058 
18H1to1865...................................... 2 2a2, 487 
1sm1 to 1870......... . . . . . . . . . .. . . .. . . . . . . . . . .. . .. 2 sir,, oos 
1871 to 187fi...................................... 2 27\1, !llili 
1876 to 1880. . . .. • . . . . .. . . . .. . . . . . .. . . . . . . .. . . . . .. 2 :Ho, 2G5 
1881 to 1885...................................... 2 49fi, 182 
1886lol8UO ........................ :............. 2fi.J.t,OM 
1891 , • .. • .. • • • • • • • .. • .. • .. • • .. • .. • .. .. • • • .. • • • • .. 2 l:Jli, H7B 
1892............................................. "1'17,<159 
1893 , . .. . . • • . .. .. .. .. . . . . .. . .. . . . . . .. .. . . . .. . . . . . a HiO, 099 
180·1 ••... - ..•••••••.• - • • . . • . . . . • . • • . • • • • • • • • • • . • • a 1 ns, 208 
1895............................................. "l·ll, J.10 
1896 . • .. .. .. • • .. . . . . . • . . .. . . . . . . . . . . . • . • .. • .. . . .. 3 1 fill •112 
1897.. ..... ........... ........ ........... .... . ... "17{

0 

r.:n 
1898 . . .. .. . . . .. .. • .. .. • . . . .. . .. . .. . . . .. . . . .. . .. .. "192 7fill 
1899 ....... ........... ............. ...... .... .... "!\11, il\!7 
moo . . . . . . . . . . .. . . .. . . . . .. . . .. . .. .. . . . . . . .. .. . . .. " rna, 2'18 
1901 . . . . .. . . .. .. . . .. .. . . . .. . .. .. . .. .. .. .. . . . . .. .. "20:!, 283 

l'oorls.• 
2 

11 
:no 
51i0 
<[i\2 
f>90 

23 
\)1 

rnr. 
,141 
590 
5:U 
Q.JG 
012 

1,033 
Wl 
2HO 
:JO<J 
lllO 
21iH 
2U7 
BSU 
8(l(i 
U[J.l 
810 
88G 

---~--------~-------------·~----'----'----
1 Tho poo<l ls cst!m1tteil 1tt li20.lH omwes, . 
2T11kon from t110 R1rnsl11n .Tonrno.l of Fhmncl1tl St1it!slics, 190J. 
"'l'11ken from tho Vlestnlk Flnansov (Messenger of Flnnnce), Nn. f>O, 1903. 

Frices.-Since the close of 189!) the price of platinum 
has steadily increased, reaching its nuiximnm value in 
,January, 1902, when the price in New York was $20 to 
$21 per ounce for ingot phttinum. The price fell to 
$19.50 in Fcbrmtry, and in ,lune to $19, which price pre
vailed to the close of the year. Best l}ttmmored plnti
nrnn was quoted as follows: ,fanuary, 1902, H2 eont8 per 
grmn; Jnno, 76 cents; ,July, '74cents; August, 78.5 cents; 
and December, 72. 5 cents. Osmiridium h; quoted at from 
$6 to $10 per ounce. This grachml hicronse in the prieP 
of platinum during the past ten years is due to the fact; 
tfot there has been found no mntal or alloy which will 
take the place of platinum, and also to the fact that there 
is such a limited supply and increased demand. 

The price of platinum is practically determined by 
,Johnson, Ma.tthey & Co., of London, who !U'e refiners 
of a large portion of the Russian output . 

. bnports.-The following table gives the imports 
of platinum into the United States :from 1880 to 1902, 
as reported by the Bureau of Statistics: 
TABLE 3.-Platinum imp1Yrted and entered .fo1• coirniimption in tlu 

United States: 1880 lo 1902. 

CAI,ENDAR YEAllB, SINCE 1886•, 1'1\1~· Mo.trnfitC· UNMANUFACTUllllll. 
tu red 

VIOUS YEARS END JUNE 80, (value). --------
Qnttntlly. Value. 

Vuse.s or 
retorts, 

Ole. 
(vnluo). 

------------1--- ___ ... _, -·---·--·- ---· 

1880.................................. $96'1 
1881..... ..... .. ............ .......... 290 
1882.................................. 1,731 
1883.................................. 4 
188'1. ..........•..................•.......•• • : .. 
1885 .............................. ;... 3 
1886 ........................................... . 
1887 ........................................... . 
1888 .......................................... .. 
1889.................................. SSS 
1890 ........................................... . 
1891 ........................................... . 
1892 ........................................... . 
1893 ........................................... . 
189,1 ........................................... . 
1891i....... ........................... 171 
1896 .......................................... .. 
1897.......... .............. ..... .. •. 121 
1898.................................. 271 
1899.................................. 876 
1900.................................. 827 
1901.................................. 2,5lll 
1902...... ..... ....••. ...... .......... 2,705 

Pounds. 

.. "3,'i26" 
3,104 
2,846 
2,612 
8,422 
4,732 
5,226 
5,39<1 
5, 763 
8,416 
5,·119 
4,271i 
4,099 
5, 117 
5,558 
5, 698 
6, 703 
6,67'1 
7, 372 
6, 220 
7, 346 

$217,H•l 
278, 343 
285, 731 
298, 799 
2ll9, 898 
2Frfl1 289 
tl7:l,9H 
n09,4H 
5f>8, 920 
565, 7<12 
996, 880 
021, 776 
5G5, ·176 
fi34, 235 
<185,272 
690, 58'1 
906, 671 
958, 868 

1, 179, 24.2 
1, 482, lli7 
:l, 725, 206 
1,071,418 
1, 950, 862 

&ll,8~7 
21.2u:.? 
48,41\:.! 
!l2,9G7 
83~ 11:! 
17,rnl 
71, 8t1l 
68,0M 
58,8f1:1 

l10,7r.7 
77, 9;,7 
46,8H 
no,210 
ll6,l\1J2 
ss, ma 
27,8"1 

1011,286 
47, 897 
52,011! 
S4,8i7 
85,887 
21,969 
84, 913 
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