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CTIER ST PV E R

BY JAMES BUTTERWORTH RANDOL.

PRESENT STATE OF THE INDUSTRY.

The quicksilver industry during the last decade has remained in the same depressed eondition. No new
discoveries have been made, and the old mines are becoming exhausted to sueh a degree as to indieate a rather
doubtful future notwithstanding the somewhat improved prices, which should tend to a new stimulus in prospecting
as well as in produeing.

The New Almaden mine, once the proud rival of the Almaden mine in Spain, has given up its second place to
the Idria mine in Austria, and the prospects for regaining its lost rank are not very encouraging. The same may
be said of the other California mines. All have had similar experienee, as shown by the table below. The New
Almaden, with a production of 23,465 flasks in 1880, produced in 1889 only 13,100 flasks. The Sulphur Bank, with
10,706 flasks in 1880, produeed only 2,283 in 1889; the Great Western produced 6,442 flasks in 1880 against 556 in
1889, while the Guadalupe, a mine in 1880 producing 6,670 flasks, has produeed nothing since 1885.

COMPARATIVE TABLE OF QUICKSILVER PRODUCTION IN 1889 AND 1880.

[Flasks.]
J COMPANIES. | 1889, ’ 1880. Increase. | Decrease.
2= 2 I
il ;| N S S M | R, 26,484 | 59,926 2,114 33, 556
iNfewe Almaden . . ois o % 7. 28R 13, 100 I S 465 ............ 10, 365
T A 4,416 174
Napa Consolidated. .. [ T e I
(B0 A e R 5. ON42- BN 1, SMTNES 5, 886
SulphoriBatles. . oot iannd. .. ..... 2,283 1086 e ix .o N 8,423
New Idria £ 0011 ] 2229
Great Eastern : 1,279
Redington 2,139
Guadalupe 6, 670
| Bradford ...... s s e R IRETI R (152 % =
| Various companies ...z.....c.Li 0. .. a4 1, 60O
|

@ Includes 20 tlasks from 0;0gon.

This table shows improvement only in 3 cases, while in all the others a very serious decrease has taken place,
the ageregate of production having deereased 55.84 per cent.

The prices for gunicksilver, on the contrary, have shown an improvement, the highest and lowest qnot’xhon% per
flask in 1880 being $34.45 and $27.55, against $50 and $40, respectively, in 1889, a total improvement of 45.16
per eent. This improvement in prices has given some encouragement to prospectors, but with no satisfactory
resnlts. The total approximate valuation during the decade from 1870 to 1879, inclusive, was $24,322,500, against
813,480,500 in the last decade—a serious loss, with impoverished mining propertl(ns.

The world’s produnction in 1880 was 122,536 flasks, of which the California mines produced nearly one-half, while
with a total produetion of 113,842 flasks in 1889 California only claims 23.25 per cent.

New utilizations for the metal have not been discovered, and the general depression in the Comstock mines has
had a very depressing effect on the quicksilver market. The shipments to China and South America eeased
altogether in 1889, and shipments to other countries have largely deereased. The total foreign shipments from
San Franeisco in 1880 were 34,648 flasks, against 5,189 flasks in 1889.

INSUS STATISTICS.

During the calendar year 1889 there were 26,464 flasks, or 2,024,496 pounds, or 1,012 short tons of quicksilver
produeced in California. About 20 flasks, less than $1,000 in value, were produced in Oregon. The product is

notably less than the usnal yield. In 1888, 33,250 flasks were ploduced
179



180 MINERAL INDUSTRIES IN THE UNITED STATES.

ESTABLISHMENTS.

In the following table, under the heading.of * Productive mines and furnaces”, is included every establishment
in the United States where cinnabar ore is known to haye been mined and quicksilver produced therefrom to the
amount of $1,000 or more during the period under review. The nonproductive mines and furnaces include
establishments the stoppage of which was caused, among other reasons, by litigation, by low prices for quicksilver
and the consequent unprofitable results for the time being, or by lack of sufficient eapital and experience to pursue
a hazardous industry. It is considered probable that all of those establishments now closed and nnproductive will
resume work when higher and more remunerative prices for quicksilver can be obtained.

The productive mines and furnaces, with few exeeptions, were operated continuously throughout the year,
omitting holidays and Sundays.

LOCATION AND NUMBER OF ALL THE QUICKSILVER ESTABLISHMENTS,
BY STATES AND COUNTIES.

PRODUCTIVE. NONPRODUCTIVE. ‘

STATES. Counties. > ror ‘ = -
Mines. = Furnaces. | Mines. | Furnaces. I
|

[FACalifornigne Era Skt Lake %2: . oooon Sushimeops 8
Do....
Do k>
‘ Do....

Siskiyou
| Trinity . i .
Douglas . .LLAL T TSNS

a One retort.

The productive mines and active furnaces employed 937 operatives, of whom 416 were engaged on surface work
and 521 were employed underground. The other mines and furnaces employed 24 men; making a total of 961
employés, as shown in the following table: -

NUMBER OF EMPLOYES.

mines and | tive nines

{ |
Productive | Nonprodune- |
EMPLOYES. Total.
furnaces. |andfurnaces.

PRODUCTION STATISTICS.

Of 95,714 tons (2,000 pounds each) of cinnabar ore mined, 92,964 tons were roasted, producing 26,464 flasks of
quicksilver, each containing a standard quantity of 76.5 pounds avoirdupois. Of the 11 establishments working
ore, 1 reported only 200 tons produced and worked in retorts, with an average yield of 2.295 per cent, the highest
percentage returned. The lowest average yield was 0.286 per cent, and the average percentage yield in quicksilver
for all the ore roasted was 1.089. The largest quantities of ore produced and roasted by a single establishment
were, respectively, 28,007 and 28,887 tons, and the- quantity of quieksilver produced at the several works ranged
from 120 to 13,100 flasks. )
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The following table exhibits the quantity of ore produced and roasted.in 1889, the number of flasks of
quicksilver produced, and the percentage of' yield: : 0

YIELD OF QUICKSILVER FROM ORES ROASTED IN 1889.

3 ‘
o e, | Oreroasted, | Quicksiiven| gy

,ESTAB:LI‘SH- (Shorttous.)'(M"’r““““') (Flasks.) |(Percent.)

MENTS. !

|

1 7,168 | 7,163 1,874 1.000 |

1 9, 880 9, 880 2,283 0.884 |

1| 7,440 J 7,440 556 0.286 |

1 ’ 200 200 |. 120 2.205 |

1 4,742 3, 992 | 812 0.778 |

154 23, 500 23, 500 4,590 0.747 |
1 3,400 3,400 804 0. 905

1 I 3,877 | 3,377 | 980 ‘ 1.110 “

1| 28, 007 28,887 13,200 | 1735 |

' 1 7,000 | 5,120 ’ 1,35 | 1005 |

| 1,000 |.............. rommame e | ........... |

1 | 95,714 | 92, 964 | a4 ‘ 1. 089 \

aOne mine in Oregon produced 20 flasks, the total prodnet in that
state; they are not included, being less than $1,000 in value.

EXPENDITURES.

The following table shows the value of supplies of all kinds consumed during the year 1889, the aggregate of
all wages paid, total of all other expenditnres for mines and works, including rent, taxes, ete., number of flagks
of quicksilver produced, and average cost per flask:

EXPENDITURES IN THE PRODUCTION OF QUICKSILVER IN 1889,
NUMBER OF FLASKS PRODUCED, ETC.

| ‘bY_¥ f } X &l 1} _—.{
I\UE‘:IE st Value of all Aggregate | Totg‘lhgg all | I\l}ﬂ;:l?; ' Average cost
| Es;ag%s.u- supplies. of all wages. expenditures, | of p«}g:ﬁ}i‘ré?er per Hask.

1 l $53, 567 l $104, 608 $760 4, 590 $34. 63
1 5,975 JRAROOOTIS A sl e D R (a)
1 b4, 000 20, 936 750 804 31.95
1 4,000 12,591 1, 000 812 21. 66
0 9,564 43, 241 1, 042 1,874 28.73
1 I 21,973 47, 208 2,507 2,283 31.40
Fl 9,034 25,352 2,167 556 65. 74
it | 1, 500 o O g O P RS 120 31.25
1 3,114 27, 546 79 980 31.37
1 86,428 204, 341 26,826 15,100 31.88
g ) 20,467 30, 156 359 l P 1,345 37.90

11 219, 622 | 626, 289 35,490 l 26,464 | 33. 3}

; ! i |

@ Ore mined, but none roasted, and therefore omstted in average cost per flask,
b Estimated; correct amount unobtainable.

A

From the above table it will be seen that at 11 active establishments there were expended $219,622 for supplies,
$626,289 for wages, and $35,490 for other expenses, embracing taxes, rent, interest, ete., making a total of $881,401,
showing that 71.05 per eent was paid for wages, 24.92 per eent for supplies, and 4.03 per cent for all other expenses.
Of the amount paid for wages the office force absorbee $34,966, and there were paid to foremen, mechanics, miners,
furnace hands, and laborers $391,323, :

PRICES.

The cost per flask of quicksilver produced ranged from 865.74 to ¥21.66, the average ecost for all being $£33.31.
The following table gives the highest and lowest price monthly for quieksilver:

PRICE OF QUICKSILVER IN SAN FRANCISCO DURING 1889.

MONTHS, Highest. i Lowest, MONTHS. ‘ Highest. | Lowest. :; MONTHS. | Highest. TLowest.
S - 2amy VN R L - B | S . - et 3o
$43.00 | $41.50 $45. 00 $41. 00 }‘ September ................. $47.50 | $47.00
4200 | 4130 50. 00 46.50 | October.... 47.00 | 46,50
41.00 | 40.00 47.50 ! 46. 50 November I 48. 00 ' - 46,00
4100 | 40.00 47.50 46.00 ||

Decembar.. . ... aex. . crieis ‘ 47.50 ! 47.00
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For the year the highest price per flask for quicksilver was $50 and the lowest $40. The total valuation of
the year’s production was $1,190,500. The difference between the cost, $881,401, and value, $1,190,500, is $309,099,
which may be regarded as the profit on the year’s work, based on the returns collected. The difference between
average cost and average sale priee was $11.69 per flask.

The establishment producing quicksilver at a cost of 65.74 per flask met with a serious loss on its output,
and no establishment made a profit commehsurate with the risks attending the mining of cinnabar, its manufacture
into quicksilver, and finding for it a market in competition with rich and important establishments carried on by
foreign governments.

WAGES.

The wages in the table appended show considerable variations, depending largely upon the locality of the work,
its importance, and the degree of skill required for its performance. On work at surface foremen were reported to
earn daily wages ranging from $10.33 to $2.66; mechanics, $3.60 to $2.05; laborers, $2 to $1.18, the last-named rate
being for Chinamen. Boys under 16 years of age, of whom only 4 were employed, none underground, earned from
81 to 75 cents. ) i

The following table gives the number and classification of employés on surface (exeepting the office force), daily
wages, and number of days worked during the year:

NUMBER OF EMPLOYES ABOVE GROUND, WAGES, ETC., IN QUICKSILVER MINING.

FOREMEN. MECHANICS,
NUMBER s | - e+ S 4
or ! ~
semaBt | Average aun |y orugenvago| Aperafeun | AT | ragewages Ayerage pum-
s daily.” P worked. daily. ety worke.
f 365 a5 $2.80 301
360 5 2.50 | 360
157 5 | 3.20 | 93
T R e M v PR e | RS e 1| 3.60 300
349 b42 2.38 306 |
340 5 3.00 | 340
................ 2 2.05 320
ST i BT ' ................ [ I E
363 63 ¢3.60 | €360
d157 l d2.05 d90
1
| LABORERS. BOYS UNDER 16 YEARS.
NUMBER AP i o \ -
OF |
BETADLIS:| AT | oeygewagen LT | ASCTOE M | vcrmgomages| Ayerege g
TSE | 7 dai y. e day worked. | dai])'.) ALY day. l worked?
1 ell $1.38 | 300 ||
1 15 175 | < 360 |
1 6 2.00 300 !
1 17 1.78 265
1 87 1.18 284 !
1 g98 1.94 281
1 38 2.00 340
1 12 1.30 300
1 12 O, 308
9 | 286 2.00 €360 4 c1.00 ¢310
‘ \ T d1.1s8 4265 ) a0.75 | d187
‘ i

a Mechanies comprise engineers, $2.90; blacksmiths, $2.90; and furnace men, $2.65 per day.

b Mechanics comprise carpenters, $3; masons, $5; blacksmiths, $2.10; helpers, $1.03; engine drivers,
$2.39; machinists and helpers, $3.67 as their average earnings per day.

¢ Highest. 3

d Lowecst.

e Laborers embrace men sorting ore, $1.25; teamsters, $1.65 per day.

J/ Chinese. ’

g Laborers comprise furnace hands, $2 to $2.25; ordinary laborers, $2; ore cleaners, $1.75 per day.

One establishment reported 42 men employed on surface and undergronnd work without elassification or number
of days employed, miners at $2.10 and laborers at $1.75 per day. Another establishment reported 11 white men on
surfaee without elassification, at $2.80 per day for 352 days: These establishiments were not ineluded in the tables.

The tables on the following page exhibit the number and classification of workers underground, their daily
wages, and the number of days worked during the year. For foremen at nunderground work the average wages
ranged from $4.63 to $2.75 per day. Miners earned an average of $2.67 to $1.22, the lowest rate being for Chinamen,
, of whom a few were employed at small establishments. .
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TOTAL NUMBER OF EMPLOYES UNDERGROUND.

Foremenias e MBal s . o s . SRl oot o2 o et efe o ojodle'oion ao'a Hasle = ioafida Toltle salls Sante REECETEEEPP TP EP PP 9
Miveph. LOliRE Rg 0, . R L R TR T e 378
BETENIT. Tl - - oot A s et AT P E S GRS 1 A S e iy o TN o ald4

a 53 unclassified, of whieh 32 were reported as Chinese, without classifieation, 362 days, at $1.17 per day.

WAGES OF FOREMEN AND MINERS UNDERGROUND.

FOREMEN. ! MINERS.

NUMBER AN oM WS T A |

ESTA%‘I‘JSH-‘ Average num- Average Average num- l Average num- | Average l Average num-

MENTS. i iy 32: ;,?*Wd wages per day. l’e“':(?:kgﬁ?'“ ber 3:;{9;?)’611 wages per day. b&;:i(:):ktelg?’ y
1 1 $2.90 340 a6 $2.40 300
i 1 4.00 360 20 | 2.67 | 360
1 ' ................................................ 22 ; 2.45 263
1 1 2.75 110 | b5 | 1oz | o)
1 2 4.68 306 | 233 s 2.66 | 279

) 1 l 3 3.06 340 | 80 1.25 349
14 1 4.50 316 6 2.05 284
1 l ................................................ 6 1.50 336
8 1 Gy ) d4.68 d360 378 d2.67 360
€2.75 €110 €1.22 40
1 i I

@ Miners embrace timbermen and machine drill men.

b Chinese.

¢ Miners comprise tributers, $2.41; drillers ver foot on contraet, $2.33; drifting on contract, $2.80; timber-
men, $3; blasters, $2.75 per day.

d Highest.

e Lowest.

WAGES OF LABORERS UNDERGROUND.

‘ LABORERS.
NUMBER OF | - D . L e B L PN T
ESTAB- i
LISHMENTS. | Average number Average wages Average number
employed daily. per day. | of days werked.
1 a24 $1.90 230
1 5 2007 360
1 L 2.00 390
& 19 2.09 267
Ik a2s ' 1.50 349
1l 1.65 315
1 4 1.35 336
7 81 } b2.17 b360
i ¢l.35 €267

a Laborers embrace helpers and hand drillers at $1.90 per day.
b Highest.
¢ Lowest.

The following table gives the number of office foree, total pay of same, total wages of all other employés, and
the aggregate wages paid to all employés:
NUMBER OF OFFICE FORCE, TOTAL WAGES, ETC.

R e o Ly BTSh || Tt poy ot All other
LISHMENTS. employed, | ployés. L~ b
- T S o SRt
1 $23, 352 $25, 352 -
1 2, 250 2, 250
1 20, 936 20, 936
1 30, 156 29, 356
1 43,241 || 2,520 a40,721
1 27, 546 3,900 | . 23,646
1 47,208 3,366 | 43,842
¥ 304, 341 17,560 b 286, 781
1 104, 608 5,200 99, 408
1 12,591 1, 200 d11,391
1 8, 060 420 7,640
11 220 626, 289 34, 966 591,323
D a $300 paid to contractors included.

b $10,606 paid to contractors included.
¢ Inclndes 1 female, the only one employed.
d $375 paid to contractors included.
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During the census decade, 1830-1889, inelusive, there were no strikes or labor troubles of any kind in any
of the mines and works, and fair wages for good work was the rule for employers and employés.

POWER.

The active establishments employed 62 steam motors with a eapacity of 2,190 horse power, 1 eleetric dynamo
and motor of 4 horse power, and 1 water wheel of 3 horse power, a total of 2,197 horse power in motors. 54 boilers
were employed, with a eapacity of 2,438 horse power. 247 animals were also reported as employed, but it is
probable a greater number were in use. The details for the respective establishments are shown in the following
table:

POWER USED IN QUICKSILVER MINING AND REDUCTION,

| STEAM MOTORS. OTHER MOTORS. 1 BOILERS. ! * %
NUMBER OF | Nl = Number
£ | | of
Llsh;lsggg'rs. I amber, | Horse | Nonhart 1 Horse INumber. | Horse animals.
i‘ | power. | ! power. |- ! power.
— e [ ‘\ |
1 ! 2 o0/ T [T | 2 , 30 4
1| 5 230 I ' 5| 140 1
i 3 90 | 2 125 |
1 2 150 5 I 155 12
1 2 50 4 100 12
1 7 185 5| 400 | 15
1| 29| 2,00 21,088 Il 114
1 5 170 3| 200 | 52
1 ‘ 7 265 || L ' 5| 200 | 20
10} 1o D, A N B {[=2- a5 CARUIER | i ’ 10
3 ' s N L s T T
' 10 62 I' 2,19 || 2 7 ,] 54 | 9438 | 27

a One water wheel of 3 horse power, and 1 dynamo and motor of 4 horse power.

The following statement gives an estimated valuation of the active mines and works as nearly as the same conld
be aseertained :

VALUE OF QUICKSILVER ESTABLISHMENTS,.

I
wg‘g.i};‘:F Total || Mines and real ‘ngﬁagg,ell}zlll]s:s,l Mﬁﬁ?fggﬂ ;Eg' ‘Quicksilver Ei}({?)ugxtl;l Other
| L]S};MENTS. capital. (a) I estate. | iacemx;r‘n}tné‘ove- ‘ p NS unsold. receivable, | Aassets.
| ! e y | ' 3 |
| < 154 =S e e,
| 1 $590, 553 $276, 530 $50, 000 $08, 850 ] $96, 660 |. A 1 $108, 513
1 50,000 30,000 13,300 2,000 |
1 108, 460 65, 000 25, 000 10, 000 9
1 24,335 | 6, 940 14 000 3, 300
1 32,500 20, 000 5,000 5, 000
1 155,000 | 100, 000 25, 000 30, 000
1 27,000 12, 000 5, 000 10, 000
1 50, 466 20, 000 10, 000 5, 000
1 122, 900 50, 000 25, 000 10, 000
il 59, 900 25, 000 15, 000 10, 000 |
b6 112, 000 75, 000 35, 000 2,600 ;
16 1,333,114 680, 470 222, 300 146, 150 : 124, 074 34, 664 125,456
@ Estimated. ) b Nonproductive.

Some mine owners placed a higher valuation on their mines and improvements than is given in the foregoing
statement, but it is preferred to take what may be eonsidered a conservative opinion of the values as of December
31, 1889. Undoubtedly the original investments in the properties were many times the amounts of present estimates,
but it must be remembered that mines are generally decreased in value by the extraction of ore for a long period of
continuous work, which has been the case with the quicksilver establishments of the United States.

STATISTICS FOR EARLIER PERIODS.

The earliest records relating to the production of quicksilver in California are for 1850, cinnabar having been
first discovered there in 1845. But very little quicksilver was produced prior to 1850, when active work was
commenced at New Almaden. Outside of California quicksilver has been produeed in 2 localities in the United
States: in Oregon, to the extent of 2,000 flasks, and in Utah, where about 200 flasks were reported.
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EARLIER CENSUS INFORMATION.

Examination of the United States eensus reports from 1790 to 1880 in relation to the quicksilver industry shows
that no account had been taken of the industry prior to 1860. At that date and in the subsequent reports for 1870
and 1880 the information is quite limited. The following is' a summary of the information relating to cinnabar and
quicksilver in the eensus reports prior to 1890, all for the state of California, except the instances noted for 1880:

QUICKSILVER STATISTICS OF THE CENSUS OF 1860. («)

[ E o (R |
. Number of !
- | Capital Cost of raw Value of
COUNTIES. | establish- s : hands Cost of labor. |
‘ ‘ it invested. material. employed. | product. i
B TS WY RALS o ALOW FN - . &5 . 4 = . o e + o M W
Lotell wov. Y . s R o 3 $3 112, 000 $166, 100 335 | $159,000 $382, 000
4t L i NV e B | | == S S e
BITOGUOND)- £ - & - e kbt RO il 100, 000 | 15, 400 1o | 87,000 152,000 |
1 |
Santa/Clarado. gl AT St 2 | 3,012,000 150, 700 225 72,000 | 230, 000
| I
f a Cenan report for 1860, ‘ Manutaetures of the United Qtatw", pages 24, 28, 36 722. b Shonld be Monterey county.

The census of 1870, in the volume of indnstry and wealth, contains 3 tabular statements relating to quicksilver
and cinnabar, the latter being the ore from whieh quicksilver is extracted by roasting, and not by smelting, as the
table indieates. It will be noted that of the 3 tables the last gives figures largely different from the first 2, although
apparently embraeing the same subject, and it would appear that all are without real value for want of aecuracy.

QUICKSILVER STATISTICS OF THE CENSUS OF 1870. (a)
Establishments

........................................................................... 4
Steam engines:
AN T e DR 8 At ot adbe e B b MRS AE A S, /PRI, Sl e ISR A D 1 ey Lt 4 Ly I
15 TR A T (0 Mo aiicra Ar- BE Mo e ) S N S | S S Pl & S LA AL b g Ry 64
Water wheels: .
S e et MO e LD ce e e e AR L SRR R e Rty R SR 1
LT YO TR 5 bl B oo o6 g6 S Lt & S s A R B AP LSRRG B p LA SRS SRR IO STt . S 12
TN 6 8] ot vetel & 5 v TR et s SN T e Y it e L - - RS 256
. P et L A M M S L TS NI . DA Y WSS IR S e 248
YL e L e o L ot e Pt o b o e Aol forasa e o s S wim= 02 8
L aamdohic S oeh £ 500 Ao BhE L GRAE SR e gt RO R R T R R $3, 500, 000
L s s e SR A T R e S L - S S S $181, 000
Ul BTN T T PR R e S S B T NS SIS R U - S I S $837, 800
Ry T e e P I CIN PR $1, 027, 680
a Mechanical and manufacturing industries, quicksilver smelted.
SMELTING INDUSTRIES, BY COUNTIES.
COUNTIES. Eit]:gil:.h' pllzl);]é:s. Capital. ‘Wages. | Materials. | Products.
4 256 $3, 500, 000 $181, 000 $837, 800 $1, 027, 680
B 0(GD) 32 85 ok S o 30 1 87 250,000 | 70,000 | 338,600 420, 000
TAeCnIE el e SR LD, S L 1 75 250, 000 50, 000 100, 500 166, 230
Santa (CTRT AR e Hishs Mt bu 2l L 2 94 3,000, 000 61,000 | 398,700 441,450
a Should be Monterey couuty.
CINNABAR INDUSTRIES
‘ STEAM ENGINES. EMPLOYES.
COUNTIES. I%ii?ll-)- % BN T Men Men Boys' Capital. Wages. %'[1?1{2 Produets.
g :‘i]';;" }(I)?:esf Total. ‘! above | below | above
7 Ip ; ground. | ground. | ground. |
L Bt | = : [
|
Tota ISR B i iam i > 4 l 3 ] 71 811 410 382 19 | $11, 900,000 | $599,000 & $30, 700 ’ $817, 700
Fresno (@) . 3 8 R e Y o o c8 oo oo dlaie fom s 1 et (el 3ra 263 263 L IB I ML e 150, 000 | 215, 000 2, 000 l 330, 000
Lake ......5 S5 COREREREE R o 2t - s b £y, T ] e | ........ 75 Y 2 S RN 250, 000 50, 000 6,500 | ) 100, 000
Santa Clara... 23 SNSRI S, S b8 st ona L] 2 8 l 71 473 72 382 19 11, 500, 000 | 334,000 | 22,200 i 287,700

a Should be Mouterey eounty.

On page 767 of volume 111, Ninth Census reports, the total of the above figures is given as the amonnt of
cinnabar produced in the Dmtcd States.



186 MINERAL INDUSTRIES IN THE UNITED STATES.

In the Tenth Census reports of 1880 all that relates to quicksilver and cinnabar is to be found in volmme x1ir,
“«Precions metals”. No statements of production, employés, cost, ete., are given, but the localities of nnportant
deposits are mentioned, and will be referred to for comparison :

Cinnabar is the only quicksilver ore of commercial importance, and it is found in numerons localities in California, in the coast
range of monntains for 100 or 150 miles north and south of San Francisco, not in well-defined veins, but commonly in irregular bodies
distributed throngh metamorphic rocks of cretaceons age. The nsual gangue minerals are quartz, caleite, and magnesite.

In the New Almaden mine, which has been much more extensively worked than any other in the state, these hodies appear, from a
model constrneted by the owners, to lie on a enrved surface, indieating a geometrical relation hetween the positions of the several ore
Dodies, though an obseure one. At this mine the masses of ore are usually connected by tiny seams of the same material. There is a
strong similarity between this mode of occurrence and that of many lead-ore dopnsits on the limestone, and it may be that the problem of
their true character is the same.

The quicksilver country north of San Franeisco is a voleanie region, while to the south volcanie rocks are subordinate in some
localities and wanting in others. No general inference as to the genesis or age of the deposits can be drawn withont further investigation,
while the great similarity in the association of minerals suggests similar origin for most of them. (a)

As in the census reports of 1860 and 1870, in 1880 Fresno county is credited with the possession of the New Idria
mine, which at the last date properly belongs to and is included. in the boundaries of the adjoining connty of San
3enito. This mineis yet in operation, though no longer of importance.() The ore is distributed in metamorphic
sandstone and shale (¢). The mines mentioned as in Lake county, the Great Western and Sulphur Bank, are still
operated with diminished results (), and in Napa connty (d) the Redington mine is no longer “one of the most
important quicksilver prodncers in the state”; while the Napa Consolidated mine, also mentioned, is now included
with the largest producers (b). The occurrence of einnabar is noted in San Luis Obispo county (e), but the mines
named, the Oceanic and Polar Star, have ceased to be producers, and no others have replaced them.

The chief mineral resources of Santa Clara county (f) are stated to be the cinnabar deposits of New Almaden
and Guadalupe, and this still continnes to be the case, although the last named has not been an active establishment
since 1885. The New Almaden mine is still the largest quicksilver producer in the United States, but its yearly
yield is much less than formerly. ()

Santa Barbara connty (g) is the most southern point where the occurrence of cinnabar is noted, and its single mine,
Las Prietas, has long ceased to be active. The Great Eastern is named as the e¢hief mine in Sonoma county (g), and
it is now the only one in operation there. Reference is made to the Altoona mine, in Trinity county (g), now classed
with the inactive mines, and that closes the list for California in the Tenth Census.

Dounglas connty, Oregon (¢), is credited with the New Idrian mine, which still exists nnder another name, but
was not a producer at the Eleventh Census. In the tables of the present report for the Eleventh Census 2 other
mines in the same county are included under the head of ¢ Unproductive mines”, but they show fair promise for future
production. The occurrence of ore seems to be similar to that of California mines, and it represents the northern
end of the series of deposits, the sonthern extremity of which is in Santa Barbara county, California. “It would
be incorrect, however, to characterize the entire series as a ‘belt’; for toward the north the known oecurrences are
at long intervals.” (g) The considerable quantities of float cinnabar mentioned as having been found in Idaho (%) are
not known to have added to the quicksilver supply, and if there are any quicksilver mines in that state they have
not been reported.

Utah is the last on the list, ¢ with several quicksilver claims, the most important of which are the Geyser and
Jenny Lind”. In 1880 the developments were “very limited, no attempts having been made to rednce the ore” (i),
and since that date they have made no sign. Mention is also made of cinnabar in Piute county. After the Tenth
Census year this elaim was worked as the Lucky Boy mine. It is sitnated about 6 miles south of Marysville, and
was idle in 1889. Previously it had produnced about 200 flasks of quicksilver. The ore is a selenide of merenry.

In 1889 Colorado and Arizona made claims to recognition as ]mvmnP cinnabar deposits. No quicksilver has been
produced within their borders, but specimens of low- O'mdo ores are reportod

@ Compare Tenth Census, volume XIIn; Uuited Statos gvologi(‘,nl snrvey, voluwe X1, and Professor S. B. Christy, Ameriean Journal of Science and Arts,
volume xvII, June, 1879,

b See tables of yearly prodnction, page 183, 5
¢ Tenth Censns report, volume X111, page 18.

d Tenth Census report, volume X111, pages 19 and 20.

e Tenth Census report, volume X111, page 23.

S Tenth Census report, volume X111, page 24.

g Tenth Census report, volume X111, pages 24, 25, 26, and 27.

h Tenth Census report, volume X111, page 55.

1 Tenth Census report, volume xn1, pages 455 and 462.






Eleventh Census of the United States. Robert P Porter, Superintendent.
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QUICKSILVER. T 187
PRODUCTION OF QUICKSILVER IN THE UNITED STATES, BY DECADES.

In the following table is presented the production of quicksilver in California, which includes the whole
production of the United States for the census year 1850 to the calendar year 1890, both inclusive. It is given,
in addition to the detailed tables which follow, for the purpose of showing at a glance the rise and decline of the
industry.

QUICKSILVER PRODUCTION IN CALIFORNIA AT PERIODS OF 10 YEARS FROM 1850 TO 1890.

[Flasks.]
New Al-| New | Guada- | Reding- ' Pope | Sulphur Great | Napa | Great Oak- | Cali Brad I Various
: Lo h Al-| D iuada- - $ e fl el e AP o - - 3
) s | Total. || " aden. | Tdria. | lupe. ton.  Valley.| Bank. ‘Z;;L ?({)ant':(’ll ‘ %I‘f;:t Altoona. | 1054, | fornia. | ford. | 2% | nines.
‘ ‘ ‘ . . . 1
~ A 1 LR A, wLE |
LGP INL. . T o 7,723 15 T3 [horade 2| IR B | IR N AP 2
T560R - s i 4T 10, 000 7,061 | 1,469 IR4T0Y] £y, e T gk B
PO e solerar S e e 30,077 14,423 A B e 4,546 1,220 3
T U AN ol S 59, 926 23,465 | 3,209 6, 670 2,139 275 10,706 | 6,442 | a4,416 | 1,279 245 | 166 422 i ........ ‘ ........ 5492
1890...... e SR 224926 12, 000 ’ BTRL Soet 505 ........ 1,608 | 1,334 | 2,498 | 1,046 |..._...... |ogtc cocglfotaat e | 1,200 l 931 €737
a Including KEtna. b From thoe Saint John mine. ¢ Principally from the Manhattan mine.

Tn the following table the total product of quicksilver for the United States in each year of the industry is
associated with its approximate value:

ANNUAL QUICKSILVER PRODUCT IN THE UNITED STATES, WITH ITS VALUE.

vears. | Caljtornih, |APproximate .| Rl Approsimate
(Flasks.) 4 (Flasks.) 3
Total 1850-1859 I 242, 994 $13, 717, 000 Total 1870-1879 : 491, 066 $24, 322, 500
[ e DN I 7,72 768, 000 [ 30077 | 1,725,500
............. ' 27,779 | 1,859,000 | 31, 636 1,999, 500
........... 20,000 | 1,166,500 31,621 2, 086, 000
........... 22,984 | 1,235,500 27,642 | 2,226,500
........... 30,004 | 1,665 500 27,756 | 2,919,000
........... 33,000 | 1,763,000 | 50,250 | 2,721,000
........... 30,000 | 1,549,500 75,074 | 3,303,000
........... | 2g208 | 1,402,000 79,396 | 3,041,000
........... L s,000 | 1,482,500 63,880 | 2,101,500
.................. 13,000 820,500 73,684 | 2,199,500
Total 1860-1869 .. 403,100 | 17,733,000 | ad07,675 | 13,480,500
1800- et P 10000 535, 500 59,926 | 1,860,000
19610, . S | 35,000 | 1,473,500 60,851 | 1,810,000
860, 7 TR [ 42,000 | 1,526,500 52,732 | 1,500,000
il T Rt S e | 4058 | 1,705,000 46,72 | 1,275,000
T R 4 I 47,489 | 1,761,500 | 31,013 975,000
RSmeia o T | 53,000 | 2,433,000 | 32,073 970,000
13600 | T A 1 46,550 | 2,403,000 29,981 | 1,060,000
1 S e 47,000 | 2,157,000 33,760 | 1,425,000
TogRsEN, 2 SR | an7e | 2,101,000 33,250 | 1,415,000
18505, iy L WS | 3811 | 1,652,000 26,464 | 1,190,500

a 65 flasks in 1887 and 20 flasks in 1889 from Oregon not included.

RECAPITULATION,
DECADES. , Flasks. l Value.
SOEALE. % e s S 8. Bt | al, 544, 844 |$69,258,000
1850-1859. - o v vt 242,994 | 13,717,000
TBO0-IBO0ERE 2 Dot | xS A e 403,109 | 17,738,000
1870S1RPY FA A 2 8: oy, 8 ) 491, 066 i 24, 322, 500
IORESING0Y . . v T A a407, 675 i 13, 480, 500

a 85 flasks from Oregon not ineluded.
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The annual contribution which each mine has made to the total product is given below:

TOTAL PRODUCT OF CALIFORNIA QUICKSILVER, BY MINES.

3 [Flasks.] 3
i New s I s ‘ Sulphuar ’ Great | 3 '\'a a Con- Great '
YEARS. Total. I8 A Trradant NewIdrm.iRedmgtonJ Bank. |Guadalupe. T Ztna. ;olli)dated. Eastern, | Bradford.
l o I , i = Y G g iy
T L SN 1,544,929 } 904, 359 132,214 ! 99, 264 l 83,475 55, 910 57, 063 11, 557 48,847 | 14,044 7,098
7,728 [ 7,723
27,779 21,719
20, 000 15,901
22, 284 29, 284
30, 004 30, 004
33, 000 29, 142
30, 000 27,138
28, 204 28, 204
31, 000 25, 761
13, 000 1,294 -
10, 000 7, 061
35, 600 34,429
42,000 | 39, 671
40, 531 32, 803
47,489 || 49 489
53, 000 47,194
46, 530 35,150
47,000 || o4 461
47,728 25, 628
33, 811 16, 898 10,315
30,077 14,423 9,888
31, 686 18,568 8,180
31,621 18,574 8,171
27, 642 11, 042 7,735
27,756 9,084 6,911
50, 250 13, 648 8,432 1
75, 074 20, 549 7292 et
79, 396 23,996 e T BRI i T R B e I
63, 880 15, 852 5,138 6, 686 9, 465 9,072 R8N & oo N5 3,049 1,866~ [& - Soou N
7,084 1| 20,514 4,425 4,516 9, 249 15, 540 (i CTEE | P 3,605 1,455 “[c sS4t
59, 926 23,465 3,200 2,139 10, 706 6, 670 CRAGODIRL T T a4,416 1,270, of TS v
60, 851 26, 060 2,775 2,194 11, 152 5,228 G22I NI a3, 552 1,065
52, 732 28, 070 1,953 2,171 5,014 1,138 BNITYLLIAE | st at, 842 2,124
46,725 | 29,000 1,606 1,894 2,612 84 2,800, 1. e i a5, 890 1,669
3,913 || 20,000 1,025 881 890 1,179 3,202 2, 931 1,376 332
32,073 | 21, 400 3,469 385 1,296 35 1,144 1,209 2,197 46 -
29,981 || 18,000 1,406 409 Tddo | % 5 SIS 1,949 3,478 1,769 735
33,825 20, 000 1,490 689 YW e 1,446 2, 880 2, 604 673
33,250 18,000 | .320 126 DFTGARCN S » S T €25 959 4,065 1,151
26, 484 13,100 980 812 2,263 506 |15 heme [ 4,590 | 1,345

e Including Ztna.



TOTAL PRODUCT OF CALIFORNIA QUICKSILVER, BY MINES—Contiﬁu"ed, y

QUICKSILVER.

-

[Flasks.]
Pope Saint r - " " Sunder- . i Various
YEARS. Valley Nort Altoona. | Oceanic. | Oakland. | California. Tond Cloverdale.| Abbott. Manhattan. inay
i 4 Al 1T, W \
Total ... SerEEE e | 18, 097 8,598 7,527 7,391 i 6, 831 ’ 5, 653 20090 2,661 2,272 i 1,415 66, 981

1,955
1,645
1,940

300
1,060
1,075

2,150
1,395
1,615

a692

a Including 63 flasks from Oregon.

b Including 20 flasks from Oregon.

It is possible also from the existing records to present the statistics of production for every mine in each month
for the last 10 years, as follows:

A

PRODUCTION OF QUICKSILVER IN CALIFORNIA FROM&M) TO 1889, BY MONTHS.

[Flasks.] ~
1880. -
Lt i L
| 2 . e : /

MONTHS. |[ Total. |: Alg;gen. New Idria. ‘Redington. Sll;zlllr)ulllim’ Euadaigpe_% W(:’sgfglfn. Aitna. (a) | Napa. (a) Egsizi;. Bradford. \;?i!;l;?sl?
RV = oy 2 } ~

Towil - ... ‘ 59,926 ||  23.465 3,209 2,139 10,7062 | 7 4 670 ot RS ) R w7 o N g O N 1,600

R - by I

January ........... L 467 1,539 203 | 142 70 | 1,000 Y iy o 205 | PO i ey s 232
Fobruary .......... : 4,895 | 1,809 96 ; 310 965 535 5651 1|0, < Ly 375 170N I N 130
March .52 SRR 5,07 | 2,15 “ | 239 1,286 | 730 S0l (WISt 251 N P i e 03
April. S 4,91 | 1,667 165 103 611 645 574 161 g 239
My ... . o 531 | 1,098 226 356 1,130 560 572 315 50 . . 2 90
FUNO . .o..ou. mns 5,283 1,985 269 127 819 550 585 420 4R SR JEE 30 386
A4 L AR 4,189 1,688 250 135 988 s e 540 455 R8s s e 70
August....io..... 5,260 y 2,360 312 139 878 340 525 455 3 B TP 68
September......... ‘ 4,708 2,166 245 175 687 300 452 480 122 81
O6tober. ........-... ‘ 5,275 1, 858 216 166 865 1, 100 557 358 57 93
November ......... 5,748 2,238 539 96 1,209 580 467 591 42 66
December.......... l 4,309 2, 062 245 101 563 410 490 350 46 42

a Production of Atna and Napa mines from 1880 to 1833 under heading of Napa mine.
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PRODUCTION OF QUICKSILVER IN CALIFORNIA FROM 1880 TO 1889, BY MONTHS—Continued.

[Flasks.]
. 18S1.
; .
MONTHS. Total. Alg:gen. New Idria. | Redington. Si‘g’;}“"" Guadalupe. “%g:‘e':;". Ztna. (@) Napa. (a)! E?&i‘i‘tn Bradford. ‘,’,‘:‘i’,fgsf‘
‘ !
STotal e | 60,851 26, 060 2,775 2,194 | 11,152 528 | 6,241 % ............
——— = ) X —— — =~ —
Jannary ._......... 5, 861 2,250 330 140 | 85 | 1,300 | (A
February . . X 4,261 2,187 17 32 | 635 | 600 | 399
March . .. 5, 560 2,466 206 354 1,100 350 400
0, AT e e 5,071 2,507 158 284 706 87| ur
ol 4,889 1,346 200 218 1,163 500 | 651 639 7 e 25
RERYSS iy | 5,564 1,780 201 196 1,463 340 | 801 621 i St e 63
Ty .- aiis 5,188 2,208 10 | 160 1,057 25 1] 714 481 ! P o 156
August.... {5,350 2, 260 209 100 1,139 300 | 585 190 [ e S 120
September.........| 4,965 2,090 212 187 i 1,076 | 201 | 157 592 113 37
October. ... 4,965 2,223 o | 165 969 | 400 | 414 485 106 3
November-. ........ 5,232 2,572 577 | 180 558 } 375 434 310 166 o
December. ......... 3,945 2,162 261 | 88 361 250 4554 | 1 L NSRS E s 280 GOL R s i
1 - T
1882,
: ap
Total ........ 52,732 28,070 | 1,05 2,171 5,014 1,138 5,179
3,664 1,632 | 179 178 623 50 395
3,767 1,924 121 145 460 210 348
3,946 2,078 160 70 359 200 505
4,027 2,110 127 174 319 229 486
4,611 2,446 260 211 354 13 521
4,167 2,318 121 131 522 30 456
4,381 2,522 169 195 570 ) S 410
August. ... ....... 4,685 2,432 130 184 118 30 190
September......... 5,209 2,766 129 295 430 140 513
October............ 5,120 2,844 | 266 251 370 80 516
4,511 | 2,619 ‘ 156 96 [ 280 81 200
4,635 || 2,37 l 126 | 300 75 329
1883,
Total........l 46,725 20,000 | 1,606 oL ‘ 2,612 | 84 |
January ........... 4,582 2,497 | 12 | 367 280 7
February ..........| 3,800 2,150 | 133 181 310 ' 7
3,875 2,230 142 202 535 |2
3,354 | 1,756 76 243 310 ' ............
3,768 ‘ 2,344 144 135 3607 | [t D
3, 561 2,214 137 165 R s Ay
402 | 2,618 85 141 {89« | Tnsabert
4,431 3,000 139 94 112 ’. ............
4,642 3,010 164 45 985 2 s
4,129 2,672 272 109 215
3,488 2,212 115 78 208 613 | - 102
3,271 2,297 87 134 ' 342 27 36
1=84.
3 : ' A n :
Total ........ | 31,013 [ 20,000 | 1,025 l 881 890 1,179 3,202 2,931 | 1,37
2,605 | 1,440 ‘ 103 | 127 | W8 s 373 329 135
2,321 1,458 50 104 | 241 276 174
2,459 1, 606 36 | 123 293. 249 ' 152
2,709 1,785 75 50 232 122 69
2,470 1,672 125 l 5 | 169 245 6
2,604 1 1,850 44 118 258 ST50 | A
s 2628 | 1,548 29 71 258 374 l 101
2,912 1,804 63 47 334 228 110
2,377 | 1,448 67 52 354 136 | 160
Oetober . 2, 668 . 1,625 115 68 328 158 | 90
November 2,985 | 1,900 157 32 ] 230 132 240
December.......... 2,885 ; 1,860 152 % | o | 105 202 | 172 130

aProduction of Ztna and Napa mines from 1880 to 1883 under heading of Napa mine.
~
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PRODUCTION OF QUICKSILVER IN CALIFORNIA FROM 1880 TO 1889, BY MONTHS—Continued.

QUICKSILVER.

[Flasks.]
1885.
MONTHS. i Total. | A]ﬁﬁc‘lvon. New Idria. | Redington. S{;}f’nl“(‘" Guadalape. W(::f&g‘ Atna. Napa. E(::&i&l. Bradford. ‘:3;2‘2:.5
el R R o 49 . ajatd s =
Total S SN 32,078 || 21,400 3,469 . 38 1,296 35 1,144 1,309 2,197
Januaryroetees o C 2,483 ’ 1,700 172 40 l 21 | S 190 189 131
2,316 1,506 245 o | 85 35 70 96 180
2,22 || 1,500 VI et = o BERREa ALY 80 88 145
2,816 | 2,003 340 GORIL SRy | 80 142 145
2,798 || 2,000 269 T | e 5 62 190
2,713 1,750 330 50 i R 62 112 250
2,604 | 1,750 321 43 200N |t 75 15 191
3,047 [ 2,104 324 49 00 o I e G 80 | 118 175
2,018 | 1,93 347 57 AR % 201 180 i
2,468 1,598 236 42 A8 8| et 85 52 185 82
2,468 | 1,576 202 l 43 Gl | . S e 122 54 190 87
December. - ........ 1085 |l «= NG5 279 l 57 | 1220 o T 5 130 150 235 02
1886.
f | ——
g tall o | 29,981 18, 000 1,406 409 T Yo NI et 1,949 3,478 1,769 7861 It et 786
January ........... f 2,308 1,431 70 42 ST etTis 20 339 162 | T47 FIN o R . 3¢
February .......... 2,103 1,100 175 2 TR Lo, e 24 | 182 192 ) el 4
), ) NEERy b 2,425 1,522 20 21 91 | 296 209 | 218 43 ' 75
April ...... M, 2,203 1,256 90 36 172 115 328 | 172 62 2
Magadsl e ] 2,381 1, 600 101 18| @ 36 99 228 128 76 95
e 21722, 4 1,806 110 19 | 13 I ............ 126 | 276 | 123 b3 7
ety L e T 2,601 1,572 9 24 } T 138 345 | 138 64 127
T e S P 2,202 1,240 105 | 35 | TTGUN S e e 156 | N3 | 74 6 84
September. ..... 2,108 1,210 179 30 | 100 | 107 | 303 82 64 33
October............ 2,390 1,280 106 50 RN el o ko | 171 392 | 124 | 65 52
November ......... 3,232 1,900 180 76 ‘ T L ot o109 | 477 | 209 | 5 35
December.......... 3,126 2,083 175 34 ! 1.0 o N ; 89 | 313 i 162 : 33 66
|
1887.
otal . e 33, 760 20, 000 l 1,490 689 IRBHRIIE e L8 28 1, 446 | 2,880 | 2,604 673 1,371 627
— — — -2 — = | | e = f——— e — o e
January ........... 3,077 1,904 | 185 51 162 5 | 450 181 767 |2 £ A o 12
February .......... 2,408 1,700 | 7V LT A Mg 86 240 150 43
March ...ocun.n.n 2.556 | 1,584 | 9% 74 FlThMi N = & 105 | 125 275 48
ApTilesshils | e 2,586 | 1,671 J 105 91 TE {7 el e RS 90 200 212 29
2,830 2,040 | 50 80 1965~ £ Wm0 S 152 100 215 2
2,822 1,700 | e | 82 TO70A LRSG 5N o 126 | 200 220 93
2,820 1,567 | 125 | 56 175 e, Somet. - 194 200 205 57 201 40
August ........... 2,781 | 1,517 | 90 72 TGO ML N 108 200 275 61 220 78
September ......... I 2,923 1,55 | 120 26 297 ; ............ 123 400 160 ) 19 25
October | 2. 1,405 10 66 7 .. 132 300 ’ 304 64 228 49
November ......... | 2,613 1,225 24 82 13 127 165 | 247 71 295 74
December. ......... ‘ 3,485 213 156 9 TET 45 e A 147 300 | 250 62 | e,
¥ k}
1888,
i e .._;L e -
Total ........ 33,250 || 18,000 1,320 126 21664 (IS 625 959 | 4,065 1,151 3,848 992
Rt L Moe st i SR, e e e e el
Jannary T e, . 3,949 2,650 118 202 5 61 246 235 84 179 ! 84
February .. : 2,733 1,730 82 156 64 105 | 223 70 (@3 | 51
March .- S50 2,481 1,400 90 150 43 9% 288 108 | 270 37
April. . o2 SN 2,862 1,579 110 138 g T 9% | M43 324 153 | 292 28
May ..i.5z-. - 3,087 | 1,610 125 165 Jngeadi ey .. 69 226 320 80 357 | 95
JUNe ....... 00 2,956 1,500 120 160)a] Lo = T £ 26 94 245 110 454 118
TN, .. o 5 i 2,359 1,100 120 167 34 50 248 94 463 83
PAGEARLS .« - - s oo 2,547 1,109 110 215 29 eterT VL SR 347 | 93 527 117
September . . A 2,348 | 1,178 (] e 105 L 2 fou A0S 370 | 38 357 o ]
@otober. . - - L2 2,635 | 1,269 185 36 TR0 (W7 S gy [ e 140 | 88 2941 [ 706
November ......... 2,604 | 1,400 90 30 Won v 0 s (it R 475 82 220 103
December.......... 2,739 | 1,475 110 60 "5 Pl b S e R~ NN 450 122 192 | 92
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MINERAL INDUSTRIES IN THE UNITED STATES.

PRODUCTION OF QUICKSILVER IN CALIFORNIA FROM 1880 TO 1883, BY MONTHS—Continued.

[Flasks.]
1S889.
e ——————— = e e —
MONTHS. Total. Alt\xvlg:{en. | New ldria.‘}{enlingtou.' bﬁ}};‘!{\m !(}xladalupe. \\'(é;fc?:n. Htna. | Napa. | E(a':te:’lrtn | Bradford. Y}?ﬁ;g:‘s
i f 3

~ALEIR RS K 1 ‘ =2 i o
Totalth 1o - 26, 464 13, 100 930 | 812 2,283 4,590 1,345 1,874 924
= —— —j— | S e e — = =
JADURALY .- oo -aidn - 2,337 1, 200 86 ] ll: "D NRATS ’ 173 385 94 230 109
February -........ 1,818 8 | 0B, | d oy 173 400 7 182 52
March 2,217 || 1,290 | oI N Rt I 175 380 | 89 | 116 63
April . 2,203 || 1.249 | 700 y8. Al 215 320 92 119 108
STy T S 2,085 ii 870 70 206 | 192 445 97 132 | 73
TR 2,218 lt 930 75 117 235 415 211 | 152 | 63
Telhodear e ek 2,066 i§ 966 | 70 124 ] 211 340 | 135 | 110 | 6
August........oe. 2,228 || 1,000 70 64 | 216 450 168 170 | 68
September . ........ 2,073 | 970 | 7% 73 \ 224 360 T 136 | 61
October. --.omnunn.. 2,453 || 1,300 | 80 89 | 164 385 §7 | 214 | 64
November ......... 2,492 1,300 | 130 139 150 380 ‘ 107 [ 134 | 72
December.......... 2,284 1,185 40P I - e | 155 330 112 | 179 | 122

In collecting the data tor the world’s production of quicksilver every effort was made to obtain some reliable
statistics of the production of quicksilver in Mexico and China, but without snccess at the time of making this report.

THE WORLD’S PRODUCTION OF QUICKSILVER FOR 10 YEARS. (a)

.] SPAIN. AUSTRIA-HUNGARY. | < .
YEARS. Total supply.‘! California. | - Italy. Russia. cojflss‘i%;tgfgn; St(;?l-_:lil;lnggn.
I' Almaden. | Various. (b)|  Idria. Various. (¢) . don, England.
3 s | ; =/
Tlotal . ... . 1,146,741 | d407, 675 453, 939 16, 273 135, 403 8,808 | €75, 704 16, 939 TIA2 800, Sl et ol =N = ..
| P
122, 536 59, 926 45, 322 o) 12, 356 72 i (8220 SIS T R 95, 600 68, 500
122,673 60, 851 44,989 f) 11,333 - 720 R ™ o, o 106, 300 84, 809
119, 394 52, 732 46,716 2, 795 11, 663 588 [RI00 4 T e 116, 200 83, 009
118, 858 [ 46,725 49,177 2,165 13,152 709 62980, |81 Yhers . L 8 124, 800 82,014
105, 430 31,913 | 48,098 2,219 13, 967 733 BISOOMTEE o, LN 111, 300 76,105
101, 748 32,073 | 45,813 2,046 13,503 773 ANSAD] Ml SRERN 108, 300 69, 467
107,588 | 29, 981 : 51,199 2,217 14, 496 1, 400 (I SRR | 123, 050 54,000
116, 711 i 33,760 | 53,276 2, 894 14,676 1,030 9, 220 1,855 131, 700 39, 000
117, 956 | 33,250 | 51,872 1,877 14, 962 1,018 10, 200 4,777 109, 909 47,000
113,842 26,464 | 49,477 o 15, 295 91,125 11,174 10, 307 115, 740 45,100

aIn the United States the flask contains 76.5 pounds aveirdupois, or 34.7 kilograms; in Spain, Austria-Hungary, Italy, Russia, and elsewhere, only 34.5

kilograms.

b Comprises mines in the provinces of Oviedo, Granada, and Cuidad Real.
¢ Comprises mines in Carniola and Hungary.

d In 1887 Oregon produced 65 flasks and in 1889 20 flasks, whieh are not included in this total.
e Figures taken from monograph on the quicksilver mines of Monte Amiata, by Mr. . de Ferrari, M. E., 1889.

S Quantities u

nknown.

g Comprises mines in Carniola only, the production of Hungary not being known.
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The following table is published simply to show the various statistics which have appeared as to the productlon
of quicksilver in Italy:

PRICES PER FLASK OBTAINED IN NEW YORK FOR CALIFORNIA QUICKSILVER IN 1889,

VARIOUS STATEMENTS AS TO THE PRODUCTION OF QUICKSILVER IN ITALY.

YEARS,

[Flasks.]
PRODUCTION. }
Letter from | Dé Ferrari's DeFerrarl si
Rome. (@) table. (b} table. (¢) ‘
67,726.9 66, 689. 4 75,704 ‘
3,314. 3 3,343.1 4, 220
4,755.3 3,689.0 4,785
4,034.8 4,034.8 4,900 |
5,936.9 5,936.9 6,930 |
7,694.9 7,694.9 8, 500 |
6,830.3 6,830.3 7,540
7,233.8 7,233.8 8,235
7,082.1 7,032.1 9, 220
9, 770.0 9,770.0 10, 200
11,124.5 11,124.5 11,174

l

a Letter from D’ Amiani; under secretary of state of bis majesty’s foreign affairs at Rome, dated

August 8, 1890.

b From table, page 145, of P. de Ferrari’s monograph ¢ Le miniere di mercurio del Monte Amiata’.
¢ From table, page 146, of* same, giving production of Monte Amiata in flasks.

Ié'etti}pg = Rothschild’ tati d | Laid d
: an Fran- | Rothschild’s quotation an aid down
— gptainedin g, ST, | eguivelont frguicaiver |\ b | oution
‘| drayage duty added. dutyadded. DELCO:
$1.30.
‘ et
January— I £ s d. £ s d.
VI R o et O B £ $44. 00 $42.70 | 9 10 0 $50. 50 $46. 60 8 153 0
Lowest 43.00 41.70 9 10 0 50. 50 43.55 8 3 6
February—
BEhesths e sae Stz - - =y od 43.25 41.95 8 10 0 45.25 43.40 8 30
EOWeRL s ML e ot b o i 40. 00 38,70 7 10 0 40. 00 39.30 : T e
March— 1
Highest 40. 50 39. 20 TT5 80! 41.25 41.40 7 15 6
Lowest 39. 00 37.70 71 0 40. 00 39.30 77 6
April—
Highest- ... . W53, Jdier . 0 42,00 * 40.70 8 00 42.60 42.60 8 00
) TS ] A AL B8 e f et 40. 00 38.70 T 12-6 40. 60 40. 60 7 12 6
May—
VeI AN R e =k s e 45.25 43.95 8 10 0 45.25 44.35 | 8 6 6
Lowest 42.75 41.45 8 5 0 44.00 41.85 2. Mgy
June—
U200 A o R A S e 48.00 46.70 9 10 O 50. 50 I 47.70 8 19 0
TAOWERT e R WAL, N T e 48.00 " 46.70 8 15 ¢ 46. 60 43.55 She M3
July— 1 l
49.00 | 7.70 9 15 0 51.75 50. 20 9 8 6
46. 00 44.70 | 9 10 0 50. 50 46. 60 8 15 0
August— |
R aat . o L e AT 49.00 I 47.70 9 15 0 51.75 49. 95 9 1, 6
L5 o IR SR SRR 48.00 ' 46,70 9 15 0 51.75 48. 90 9 3 6
September— 4 ¥
R B ITORUSIN: - Srchled, & & oo e« awaiore = 49.50 48. 20 9 15 0 51.75 49.15 9 4 6
Lowest .. 48,50 47.20 9 15 0 51.75 48.75 9 30
October—
TER P e AT e ST S I 49. 00 47.70 9 0 49.30 ,49.30 F s 2)
AEDWORG et £ M et o o e 48.50 47.20 9 5 0 49.30 47.30 38 176
November—
1 Ly e e e SRR Sl 50.00 | 48.70 9 15 0 51.75 50.90 O T80
T i e P S 49,00 47.70 9 10 0 50. 50 49.95 9 76
December—
L S R S S 50. 00 48.70 9 15 0 51.75 50.35 9 90
TBOWRS WS o LT 48.50 47.20 915" 0 51.75 49,30 9 5 0

35 M

13



194 MINERAL INDUSTRIES IN THE UNITED STATES.
MONTHLY QUOTATIONS PER FLASK FOR QUICKSILVER AT SAN FRANCISCO FROM 1880 TO 1889, INCLUSIVE.
e — e e e — S
; 1880. | 1881, 1882, 1583, 1884,
MONTHS. - 3] H— g ; — .
Highest. Lowest. Highest. Lowest. Highest. ' Lowest. Highest. | Lowest. ' Highest. | Lowest.
NEnpacy. S IS, L BT $34. 45 $28. 30 $28. 30 $27. 90 $28.50 | $28.30 £26.75 $26. 00 $26. 25 $26. 00
34.45 |  28.30 29.85 28.30 28.50 | 28,10 27.25 | 26. 00 29. 00 26. 00
34.45 | 29,85 20.05 | 27.90 28.50 | 28.10 25.00 | 26.75 ! 29,00 28. 00
30.60 | 20.85 2.85 | 28.70 29.05 | 28.50 27. 00 26.75 29. 00 28. 00
30. 60 29.85 28.90 ; 28.50 29.10 | 28.70 27.00 26.75 29. 0C 29.00
30. 60 27.55 28.70 | 28. 50 28.70 28.50 28.50 26.75 | 29.00 29. 00
30.60 | 27.90 29.05 28. 50 28.50 \ 28.30 28,50 27. 50 i 29. 00 l 28.75
34.45 0.4 | 2005 | 28.30 28.50 | 28.30 27.50 26,25 30.00 ' 28.75
30,60 30.25 | 28.50 28.10 28.90 28.30 26.75 26.25 31.00 30.00
30.25 l 29.45 | 3175 29. 05 28.90 { 28.30 26. 50 26.50 30.50 29. 00
20.85 |  20.45 ||  3L75 | 29.85 28.50 | 28.10 26.50 26. 00 t! 34.00 | 29. 00
29.45 | 27.90 | 28.90 27.90 27.90 | 27.35 26.25" | 26.00 || 35.00 | 32. 00
34.45 | 2155 ||  3L75 : 27.90 20.10 l‘ 27.35 28.50 | 26.00 ;‘ 35.00 | 26. 00
| | | ! 1 1
1885. 1886. 1887. 1888, , 1889,
MONTHS. e s L T P = 1 S T
Highest. Lowest. Highest. ’ Lowest. Highest. | Lowest. Highest. ’ Lowest. Highest. Lowest.
$33. 00 $32. 50 $82.50 $32. 00 $38.75 $38. 50 $48.00 \ $42. 00 $43. 00 $41.50
32.50 32.50 32.50 32.30 38.75 38.50 43.00 39.00 42.00 41.50
32.50 31. 00 33.00 32.50 38.50 | 37.00 40. 00 , 38.50 41.50 40.00
31.00 30. 00 | 33.00 l 33.00 | 40.00 | 37.50 38.50 | 38.00 41.50 40.00
29. 00 28.50 | 34.00 | 33.00 | 38.00 37.50 38.00 | 37.25 45. 00 41.00
30.00 29. 00 36.00 | 3400 | 39.00 38.00 38.00 | 37.25 50. 00 46.50
30.00 29.75 ’ 37.00 | 36.00 38.00 37.50 37.50 1 | 37.00 47.50 46.00
29.75 29. 50 37. 00 I 36.75 37.00 36.50 37.25 37.00 47.50 46.00
30.50 29. 50 37.00 | 36. 50 38. 00 36.50 43.00 | 37.00 47.50 47.00
30.50 30. 00 39.00 | 38.75 39. 00 37.00 44.00 | 43.00 47.00 46.50
ENOVAIIDET . - - - S e R = L 30.00 29.75 38.75 | 38.50 40.00 | 37.00 43.00 | 42.30 48.00 46.00
Decombor. - .. .. -oefdeetteoM il oo, 32.00 30.00 | 38.75 | 38.50 48.00 | .45.00 43.00 | 41.00 47.50 47.00
EXtIeme Tange -« ccoccoeeenenne. 33.00 28.50 | 39.00 | 32.00 | 48.00 | 36.50 48.00 37.00 ‘\ 50. 00 ! 40.00
' | | 1

HIGHEST AND LOWEST PRICES PER FLASK

OF QUICKSILVER DURING

THE PAST 40 YEARS IN

SAN FRANCISCO AND

LONDON.
SAN FRANCISCO. LONDON, [ SAN FRANCISCO. \ LONDON.
YEARS. 3 ! YEARS. 1
i Highest. | Lowest. Highest. Lowest. | Highest. I Lowest. Highest. Lowest.
| S - |
£ s d 8 —-d. ¢ £ & d | £ s d.
1850 o e - M gt o $114.75 $84.15 15 0 0 13 2 6 } $68. 85 $57. 35 12 0 0 : g9 00
76.50 57.35 13 15 ¢ 12 5 0 66. 95 €5. 00 13 0 0 0 0 0
61.20 55.45 1 10 0 9 7 86 ‘ 91. 80 68.85 || 20 0 0 12 0 0
55.45 55.45 f 8 15950 8 2 6 118. 55 91.80 || 26 0 0 19 0 0
55.45 55.45 7 15 0 7 50 ‘ 118. 55 49.75 1 24 0 0 97 15" 8
55. 45 51. 65 | 6% 176 6 10 0 | 53.55 34.45 12 0 0 T 17 &
51. 65 51. 65 6 10 0 6 10 0 44.00 30. 60 9 10 0 iy 2N
53.55 | 45. 90 6 10 0 | 6 10 0 | 35.95 29.85 i 3550 6 6
49.75 45.90 TAST0R 04 ) 34.45 25.25 8 15 0 551746
76.50 49.75 750 | 7 00 | 34.45 27.55 715 0 6 7 6
57.35 49.75 figy 0170 Tom0=10 _All% 3L.75 27.90 7 00 6 256
49.75 34.45 () 7 I ) 20.10 27.35 6 5 0 5 15 0
38.25 34.45 7. e O30 7 -~ 0L=0 28.50 26, 00 5 17 6 5. 15810
45. 90 38.25 T W00 i (. 1) 35.00 26.00 6 15 0 b 126
45.90 45.90 9 00 710 0 33.00 28. 50 6 15 0 528, 1§
45.90 45. 90 8 00 Thaalil="0 39.00 32.00 7 10 0 5 16 3
57.33 45.90 8 00 6e L7 S 68 48,00 36.50 11 5 0 6 7 6
45. 90 45. 90 1= “'ON0 6 16 0 | 48.00 37.00 10 0 0 T 00
45.90 45.90 6 17 0 6 16 0 | 50. 00 40, 00 9 15 0 Lo 10
45.90 45.90 6 17 0 6 16 0 , " G

.06 s g1 I Exyt::rnslfsrange in 40 118.55 | 25.25 | 2 00 0 5 258
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HIGHEST AND LOWEST PRICES PER FLASK PREVAILING AT HONGKONG FOR QUICKSILVER, BY MONTHS AND

YEARS, FOR THE DECADE 1880-1889. (a)

. 1880. | 1881, - 1882, ‘ 1883. l 1884,
MONTHS, | - |— Ve v | e e e T l T
} Highest. | Lowest. || Highest. | Lowest. Highest. = Lowest. Highest. | Lowest. i{ Highest. ' Lowest.
= ||
January ..... T A 2.l - = $59. 75 $59. 00 $56.75 $56. 25 $58. 25 $57.25 l $56. 50 $55.25 | $53. 00 ‘ $52. 00
February 5 €5. 00 59. 00 58.20 | 57.75 57.50 57.00 56.25 55.00 53. 80 52.00
Miarclips SRS A== R er 5 62.50 59.50 57.50 | 57,00 58,00 57.50 57.00 53,75 55. 00 62.50
APl e . o R s o ! 62.25 59.75 59.50 58. 00 57.75 56. 50 56. 25 55.75 56. 00 [ 54.75
DY L b S onc BABBASGCRER A A5 4o SEER SR S 60. 50 58. 25 58. 50 57.75 57.50 56.75 56. 00 55.75 56. 50 54,75
e 2 oo cp sl g o4 Sk bttt o It GO 58.75 55,75 59.00 57.50 57.25 | 56. 00 56. 50 56. 25 55. 00 52,25
U e sionda O T 41 o Jo A s Bioc 500 0 Tog00 57.50 55.75 I 58.50 58,00 56. 00 55.75 57.25 56.00 | 53. 40 51.75
AT T g oo b o AR MBS b oS oncan 60. 50 57.75 58. 25 57.50 57.25 | 56. 50 56. 50 56. 00 | 52.00 61.00
SEMLemb eI Ty, 0SSR R Ieas. 61.75 60,25 57.75 57. 00 57.25 57.00 55.75 54,50 || 52,00 51.50
OW6ORars. .. | Loy R SyP et SRS 60. 50 58.75 58,50 58.00 57.25 57.00 54. 00 52.75 ’ 54.50 52.00
INoyomber 2 .2 0, 0 SR e s A e s 58. 7. 57.75 58. 50 58,00 57.50 57.25 54. 50 52.75 62.00 54.00
December.ﬁ ................... seeseseneas 57. 50 56. 20 58.75 58.00 57.50 56. 50 54. 00 53.00 l 69, 00 62. 50
m
1885. | 1886. 1887, 1888, ’ 1889,
MONTHS. e
Highest. | Lowest. Highest. | Lowest. Highest. | Lowest. Highest. Lowest. Highest. | Lowest.
ARRATYY i 1= % - o ol MRS e - < ThicloF - Yeiek i $68, 00 $67. 00 $66. 00 $64.00 | $83. 00 $79. 00 $115. 00 $92. 00 $100.00 |  $93.50
1 I Ao EEB A - gt o 57 A Ao0daadots: Jhad 67.50 66. 50 66. 50 65.75 83.50 81.50 95, 00 94. 00 96. 00 i 94,00
IMarch-. 08 Sl S e . LS B 67.50 59. 00 | 66. 00 65. 00 83.50 82.50 90. 00 88,00 I 43.00 90. 00
61.00 59.00 65. 00 64,50 83.00 82.00 88.00 85,50 94.50 93.00
59.50 58.00 66. 00 65. 50 82.50 78.00 85.00 81.00 95.00 | 93.50
61.00 | 58. 00 75.00 Ge50b il e .. 53 78.00 93. 00 92,00 100. 50 | 94. 00
60. 00 57.50 81.00 74.00 80. 50 80.00 92, 50 91. 00 116. 00 ! 101. 00
62. 50 59.50 82,50 82.00 83.00 79.00 92. 00 88. 50 | 115. 00 ' 102. 00
63. 00 59.75 82.00 81.00 85. 50 85. 00 99. 50 96. 00 111,00 l 107. 00
62, 50 60.75 84.50 84.00 88. 50 87.00 101.00 97. 00 106.00 |- 103,00
62. 00 59. 50 82,50 78.50 89.00 87. 50 99,50 99, 00 107.50 |  106.00
66. 50 64, 50 78.00 77.00 115.00 103.00 97.00 96. 00 108.00 | 105. 00

a During which time the lowest price reached was in August, 1884, $51 to $52, and the highest in July, 1889, $101 to $116.

DISTRIBUTION OF QUICKSILVER.

TOTAL EXPORTS AND SHIPMENTS OF QUICKSILVER IN 1889.

BY SEA. FLASES.

T0 MOXICO o.oetetelors e nie HeTTOAN R e
To Centyal Armericatiyl = Ehl Se e =" S AR R e Lt L ..o, S %,
To Chile and South America ..............

To New Zealand - e i e S5 e ol e e e e el B o TSR o = Thate overcliete & oy i A
NIRRT pat e TR e T e o T o Tl S e i

g 4,783
Shipments to New York............. I Y S S o AR Y Lo A TP L e 430

TotiulNy-seartsius: ot m e R L g A R I o S S ss

BY RAILROAD.

f

From San Jose, California:

To| New York . .. et L s e s O Pt A ros e P~ e b MBS 5,100
ROATleXas' . . olo. on o oA s L N T A R oo e 4L L N 200
To Montana 1, 995
U1 D 0 P SRR PRI §, F- . N o = 118
VROBIARIONSN: - =20 ie .o ooz. csn o Lot SRS LR o el T T BHESS DS Wt oo " S N 100
D T DR S e R T2 e JRETE | o = e e b 90
— 7,603
From San Francisco, California:
To New York .. 1,500
N e e e e e T R o e 819
To Montana, Idaho, and Utah 2,311
To Arizona ..... e A A AR T AN ¥ e PN Sy fay e 72 S e | (T 110
OO uE iy e ko S S Gl S g TR T L S ANV e 4 4o 61
; —— 4,801

From San Franeisco, via Portland and Northern Pacifie railroad, to Montana............ 350
Add for shipments to Montana, Idaho, and Arizona not included in above ............... 533

Total by Talroad: - .. eduate sl vls: DG R 2 R . Sl ol S b el TR s

Total shipments by seafand railroads. = . s o CORRERN Lol L loiiaeenn bt i oo 18,500

5,213

13,287



196

MINERAL INDUSTRIES IN THE UNITED STATES.

SHIPMENTS OF QUICKSILVER IN BOND FROM SAN FRANCISCO. (a)

YEARS Spanish, in bond to— I Flasks. Value.

4L e e S gt ol 1,100 | $36,619
S—— e =

BB6Y. gt S0 . N Ny Dlexico . . = LETEE 500 13,719

NBETS N 30N e s B e Hongkong........... 500 18, 300

AIRE0 ST T e TS Mexico . ... iT TR, ' 100 4,600

a Reported by the San Francisco customhouse.

"SHIPMENTS OF QUICKSILVER OVERLAND TO POINTS EAST FOR THE 10 YEARS ENDED DECEMBER 31, 1883, VIA THE
CENTRAL PACIFIC RAILROAD. (a)

FLASKS.

15,553
13, 555
7,996

2,830

FLASKS.
1. ISl ol R I G o | e SIS g T < 1 Rl 9,096
BRGSO 5 /i T el FOTR ~ots L oy Wkl TN 8,039
HASTIAY vy Mheatat. 2 ot d o T T R A 5,859
MERRERII A E: Sor Sty AN 20 SN SR Aoy 3,622
L AT A O PR SR B > S 6, 889

a Compiled from annual reports of the San Francisco Journal of Commerce.

IMPORTS. .

The following table, compiled from the records of the bureau of statistics of the Treasury department, shows
the amounts of quicksilver reported by the collectors of enstoms as imported in eaeh year for 10 years. The original
digures are reported in pounds, and sometimes include the weight of the iron flask. The importations in 1890 increased

anaterially, amounting to 10,482 flasks, valued at $445,857.
/

QUICKSILVER IMPORTED AND ENTERED FOR CONSUMPTION IN THE UNITED STATES,
1880 TO 1889, INCLUSIVE.

YEARS ENDING— I Flasks. ; Value,
it T |
| T ine B0 BB Sy e o o T e - e 1,296 { $48, 463
1631 2 et dsa i aomiinl e Me i I 1,539 l 57,733
A] SER A KT e N vy yivrever . 4yt 6,643 | 233,057
LGS I T8 Y SN ST AT S OANC 17,253 | 593, 367
T el o ateec ooy o B ME AT IR YR BN S ! 1,518 44, 035
Bt b Sa A e o S e L 2, 866 ' 90, 416
Dac:. S1dmssetmtnely L mende 0 Liai iy 4,468 | 142,325
T T N \ 7,706 | 290,380
TEAR s e ot A e 1. T e g 1,730 | 56,997
1880w . oot &c o b s Fele e e . = i 4,464 162,064

IMPORT DUTIES AND EXPORTS.

"The following is a eomparative statement of the rates of import duty on quicksilver under the several tariff acts

“from July 30, 1846, to October 1, 1890, both

inclusive:

IMPORT DUTIES ON QUICKSILVER.

Act of—

By SOTIBAGE L R SN, S s o Rt per cent. . 20
BRSfGh 3 857" - . % eotbro S SR e R, S TR do.... 15
RMATCh 231861 - . <. o TR Tt SN ST HoRvs. 10
gl At R SRR 1 Dot e ot flio .. 10
) ecember, 24, 1861 - oo T K ememal LW ELoyl do.... 10
Syl da T8ERI S . st abaps. (TR o n e I e do.... 10
B anch 3, 1868 L ThT Lo, TR T i QORI 10
B Ranie 50, BB LA T ), . N TR TS do.... 10 and 15
SMAr CIESIMIBOH S it oo TR ST S N do.... 10 and 15
" oo e T TRl e 5F SRR s = do.... 10and 15 |

IVl BISHE 3. | TN e N L LI do.... 10 and 15
=N TR e T = o P o R g do.... 10 and 15

IR 08 3806 - R e TN L T R do.

e 15

Act of—
March 251867 TSl Ll N R WSS S S, % . per cent.. 15
Mapchi29 M 80Tt i o st ottt Lo s s et o m e do.... .18
Miarchi2h =26, il SHTetsswt Sems W= as.,. oo sl o L do..-. 1§
U2 S GTANNE SR e ooy gl s Y a0’ -5
IRl Sk e oo San s S S B S R do. .5 W15
il 20 203 Co s a0 oS LR e et e do.... 15
61l b oy ed (=521 e KCTE 01 O o P S, apiplple: S do.... 15
B eIk 2701 = MR oa et IRNAR T do.... 15
AR TR T G (S S craiiveg § Aol SO N (lo s suRal's
My A 2 R e e i per cent of existing duties.. 90
JUNE 6, 8T Ea R e A Tl L L L LS do.... 90
MarrchiS 888 5t ot il Nl e e - s B il per cent.. 10
Octebersl, 180" sz, o 00 - BT S e A cents per pound.. 10



QUICKSILVER. RSN L e

Under the tariff act of October 1, 1890, the flasks, bottles, or other vessels in which quicksilver may be imported
are subjecet to the same rate of duty as they would be if imported empty. Quicksilver flasks or bottles of eithee:
domestic or foreign manufacture which have been actually exported front the United States are entitled to free entry..

CUSTOMS DUTIES IMPOSED BY FOREIGN NATIONS UPON AMERICAN QUICKSILVER. (a)

Brazil-, .- ... oo et et = $5.70 per 100 pounds. JAPARESE S ¥ el s xSy S 3o $1.58 for 131 pounnds.
China ... . YRR, . . oo $2.60 per 133.3 pounds Ney Sonth Wales- Lo £ 801 Tt 4 5 per cent ad valorem..
Corea ..l NIRRT A L 7.5 per cent ad valorem. TS e e LT SRR LN - S 10 per cent ad valorem..
Ecnadgry SSSNNEIEEE Y et L $8.52 per 100 pounds. IROGio)RIGO: SIS et W RSt 3 <t $2.72 for 220.464 pounds..
GireeGEb gl s 0 8- 08 E 1 -los - -5 73 cents per 100 pounds. RATSSIREt e oo e DT e e $1.20 for 36 pounds.
HawamangFslands. s o5 820 0 L0 L 10 per cent ad valorem. SaSaluadord SR S RSN BN =] 5 per cent ad valorem.
1T oo Kol Ak S S SRS N 20 per cent ad valorem. Spain 'yl 8,700 IS N TN E e 38 31 cents for 220.464 pounds..
T TR Sy oot S o T $1.66 for 104 pounds. Siwedony 1007 EERE DL SHE S S +..-$4.76 for 100 pounds.
Italy—Quicksilver.............. ..., $1.93 for 220.464 pounds. Sydszerand L. SR EET SRR Y. Ao 58 cents for 110 pounds.
Oxide of mercury, muriate of TRURIEC Y Aot A 30 S Ry e A $7.04 for 220 pounds.
mereury, chloride of mercury, United States of Colombia ............ $9.90 per 100 pounds.
precipitate of mercury ....... $0.77 for 220.464 pounds. AT NS CERE PRIt . A ERE A 47 per cent ad valorem..
Calomel .......................$23.16 for 220.464 pounds. .| Venezueld ................ - om GORIOE G $11.05 for 100 pounds..
VormiHONES. .\, o S35 oo - s st $4.83 for 220.464 pounds.

a The report is taken from United States eonsular report No. 734, Washington, 1887; all in United States weight and eurrency.

EXPORTS OF DOMESTIC QUICKSILVER FROM THE UNITED STATES FOR THE 10 YEARS ENDED DECEMBER 31, 1889.

[Compiled from the returns sent in by the various eollectors of customs.}

TOTAL. 1880. ‘ 1881, 1882.

' 1883.
PORTS. ; {
Flasks. ‘ Dollars. Flasks. Dollars. Flasks. Dollars. Flasks. Dollars. !i Flasks. Dollars.
: s doll | : : i
MoTRL TN LA % o Ll Feiare . 183, 716 ! 5, 617, 685 37,210 1,119, 952 35,107 1, 025, 299 33,875 988, 454 | .30, 072 808, 353:
Ports from whieh exported— |

San Franeisco -coeeececaeacann... 176, 974l ; 5,378,118 34,359 | 1,028,826 33, 035 985, 927 33,728 983, 977 29,928 804, 07T
ENCWRTOT IS Nk C R cee R naoenis 6, 066 | 223, 049 2,221 76,244 1,166 39, 161 143 4,344 137 | 4, 037
12T R 6307 14,882 630 514733 B oo conty Poootaccraat | Pl 0 o5 R | R o AR S
T, Lot A R S 0| 1,454
New Orleansuifefe.bis ot o saton. 6 182

TotalVs LI P n N Nany, 183,716 | 5,617, 685 37,210 | 1,119,952 35,107 | 1,025,299 33,875 988, 454 30,072 808, 353

Exported to— |
HongKkong..ccceereneecaraanancnnn. 79,451 | 2,371,108 19, 610 577, 019 17,031 493,171 18, 965 560, 353 || 16, 356 438, 689
Central Ameriean States .......... 2, 594 94, 294 41 1, 095 38 1, 086 75 | 2,151 4,263
CI Crort QIR e R PERCE = - € 3,543 105, 309 754 24, 842 123 3,700 1,400 42, 000 31, 250,
(0000 A S oo e SRS 87 2, 861 50 X ASKIIRNNIINS GT8 Sl o o D ottt ot o tacc S
(e 10 7o, T LR A0 TR ) O SASRER o (e S8 08 ot | B M O ] SO e Y L R O R R - e | corm el [ S S
ol 11T ¢ S o e e R 2,553 96, 082 1,753 50)88TN[ R b Nl ol s [ S TR e e e,
British Columbia ... ............. 205 6,406 7 211 | 5 141 16 472
British possessions in Australasia. 6, 332 190, 638 1,535 47,874 1,330 | - 37,249 1,831 52, 997 20,766 .
JADAR . .o« 's'e orermei 2 STl FEE L ICEC 0 3,344 88, 705 105 3,050 314 9, 213 621 17, 601 ] 1207 32,151
MOXIC0". .o - - o o L i BT SR 82,172 | 2,558,030 12,413 376, 007 ] 15, 256 450, 448 10,128 288, 441 i 10,157 276, 332:
Peru.... 1, 955 57,231 440 13, 540 700 20,161 | €65 19, 285 ! 100 2,695
(GTTe: e R 377 11, 083 356 10, 2707 |- o= 22 ooe s P ol 1 | el RIS « X
United States of Colombia 581 19,118 115 3,673 208 6,487 | 45 1, 280 11 ‘326
Venezuela 333 10, 694 13 497 90 3,225 : 98 2,941 36 1,028
Duteh Guiana 37 1,399 1 26 | 12 418 | 4 133 5 175
Nova Scotia, New Brunswick, and 23 90545 B MR L oo s | NSt ', ............ (| RSN S L S ; 2 6e
Prince Edward Island. i i
AWRDITII168 % <o - e s eman e e 55 1, 620/ || ¥Sou b | T st e ’ ............ 18 562 18 504,
ATl 0ther POTts «.eeeneenaeennnnn... 4 2,193 17 2T e = el . 8 215 ; .........................
' |




MINERAL INDUSTRIES IN THE UNITED STATES.

EXPORTS OF DOMESTIC QUICKSILVER FROM THE UNITED STATES, ETC.—Continued.

1884, | 1855. 1886, 1887, 1888, 1889,
PORTS. T - L]
Flasks. | Dollars. || Flasks. | Dollars. || Flasks. | Dollars. | Flasks. | Dollars. | Flasks. | Dollars. || Flasks. | Dollars.
| S =% 3
YL I S R sl e 7,370 199, 685 6,802 | 209, 758 6, 091 204, 956 | 11,394 | 441,112 10,684 | 406, 399 5,111 213,717
Ports from which exported— :
San Francisco ............ 7,037 | 189,420 6,047 | 200,739 5.845 | 196,384 || 10,401 | 396,316 10,145 | 381,707 5, 049 210, 745
oy, WaSBIEs £ int. - L4). 2 sl e e e sye 332 10, 233 242 8,578 240 8,340 || 934 44, 448 539 24, 692 62 2,972
Philedelphial Sl 8ote .t 0o e caccaa ot L | R PR o EE T R [s N i ----------------------------------------
LA A T A SRR R | S R PRSI A 8 291 6 232 || 9 3 | oe 5353484 koo s SE50L BN B U IR Sl
New Orleans .......... R K 1 32 5 )G | EEE TR TP | PP | ESPS 1035 0 5 ool s A0 5c S RSN
[ |
L) A e . 7,370 | 199,685 . 6,802 | 209,758 6,001 | 204,956 || 11,594 | 441,112 i 10,684 | 406,399 5,111 213, 717
= b gt || i e =
Exported to— i !
S T en SR P PR A § SRR 220 6, 750 233 8,990 f--coacaiifeiiciaan.. 3,323 141,237 || 3,713 21 Lo T e Y
Central American States .......... 285 8, 390 238 8,341 d 164 5, 805 177 6,466 || 1,333 52, 536 93 4,111
C it o2 S . L T R o SR e e e 104 3, 0421 X5 EEST R Ml A SIS B ok s |2l L Rne st st R e 12 475
READITIR 8 N AT S R AN 0 L N S | R Qi (e Ty (e | ) W T | 37 alpe ] | R S s L
L3 1T e I § L T | e D R T | PP SR s [ERRRER R R LR | EEEEETPTEH CEPPRRPEeS
Sl il docaae s o AS oo 800 36,000 < JIron  B cesemsaafleaan Dot | Eegha %
British Columbia 31 1,104 16 548 12 424
British possessions in Australasia. 130 3,768 75 2,257 90 3,205 100 3,965 ' 322 12,979 133 5,488
BIIERAT v - SOt frvel s orat Yo X et 315V s ofe YO 669 16, 032 300 9,100 3 108 |EETEEEEEP PPPPPRRPS 35 L850! 1 iy s < Sl P e
R OXI00) . THvete oo 8en o 20 o ool 5,830 | 157,758 5,777 | 175,828 5,678 | 190,461 6,920 | 250,514 5,172 | 190,013 4,841 202, 228
BT 2 BT e L S L e B 50 1, 550" [l vy s o R SeSeT]Lo e oo 2s il I e 2 ol S e PR T O] L e RO e o A e e L
(Chl AR s et s - L Sy - 11 351 {]....-.x . 0|, TS0 S 5 B 801 e e s | S P D, 127 2 122
United States of Colombia......... 80 2,376 14 498 22 873 32 1, 196 48 2,096 6 313
Venezuela .. E 36 INOBTATIIN. i IS e o 60 S0 T o | Rt Ko B i et T R 0 R | e s e L0
eDuteh (Guiana.. . Al o rde]mset e e N b I 5 176 2 77 3 129 5 2R SR M
Nova Scotia, New Brunswick, and [......coofeaiiaaa.s ' 2 76 6 232 || 7 201N - o AN AL 2 6 272
Prince Edward Island. !
West Indies. . e vatenl ot oo ) 18 529N L % o LT L SN 1 AR R b a et s ol s, SIS o L I R e s e e
All other ports .o.veceeneniionnann. 26 718 | 14 362 1 33 o 40 1 50 6 284
.
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The control of the quicksilver market is usually affected by the transactions in London, & résumé of which is
given in the following tables, which show a synopsis of the statistical features of each of the past 10 years. The
shipments of quicskilver to the United States are also shown. .

EXPORTS OF QUICKSILVER FROM ENGLAND.

[Flasks.]
EXPORTED TO— ; 1880, l 1881, ‘ 1852, | 1883, | 1884 | 1s85. g 1886. | 1887, 1888, 1889,

{ il e el | | A e | ‘

‘ 16,023 I 24,889 | 40,424 | 49,006 52,548 | 48,865 i 66,109 | 62,606 | 47,133 | 57,604

e SO0 00 |- SN | P AT R T e

o= - = , !
25, ¥ e o a2 o MM % 5 S e e e MBS 2 F g | 1,58 | 1,451| 1,156 | 769 | 1,505 | 1,031 | 399 % | P
GBIyt S < 5. . . S R e (A, L TR | 2,504 . 2,058 2,974 3,906 | 2,224 2,916 3,557 | 3,542 4,098 | 3,278
3 30] sy v [0 S e o SO x (I i o~ L e S X 3 692 | 708 941 702 | 819 | 843 853 1,254 633 | 1,323
2 285 742 779 868 | 729 507 816 | 608 795/ | il S
ChSunel T andb) T s e o 5 iw & o il 4y SCNERS 127 70 131 75 | 85 142 118 97 40 | 7
L T P 3,997 6,143 6,871 5,083 4,492 6,854 4,553 7,718 4,884 i 8,995
POrtugal ceeeennnnnn e 465 530 452 44 609 e T T By e A iy | A8 LU
! 442 : |

S aimb e, e e e o=t 2 47 51 ‘} { } “u7 {
b
Roumania and Bulgaria
Roumania and Greece .......covaeemmeanacaeacneeiimacaaaan.
BGTOCCONE. § Dol eoer S e S RNBEET: - JENS No R SIT 2 . o v oe < .
PerSif. cccc.cccecianccaeraacctaetccacscaccaacctaaccaccasacas

Gold Coast
South Australia

Cape of Good Hope
Natal and Cape of Good Hope
United States
Dutch West Indies
Mexico
Central America
United States of Colombia
e T R S R PO SN
Peru

Java and Ceylon
Victoria
New Zealand

Newfoundland .
British Burmah
Uruguay
Spanish West Indies .
New South Wales..
Queensland .. .
Queensland and New South Wales
Philippine Islands ....

298 647
12 10
15 730

1,767

1,308
750

10
23,924
868

19, 208
1,551

1,570

878
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MINERAL INDUSTRIES IN THE UNITED STATES.

ENGLISH IMPORTS AND EXPORTS OF QUICKSILVER FOR 10 YEARS, BY MONTHS.

IMPORTS.
v [TFlasks.]
MONTHS. 1880. 1881, 1882, 1883, 1884, 1885. 1886, 1887, 1888, 1889,
49,544 | 56,259 | 45,036 | 54,521 | 59,969 | 55,154 | 58,967 | 61,114 | 73,768 67,529
6, 692 8, 680 7,608 362 4,617 4,350 4.496 9,404 11, 440 7,250
16,380 4,187 4,300 3,270 5,127 | 4,603 12,488 9, 641 10,750 8.546
4,117 12,211 7, 947 8,300 20,327 8,434 7,179 4,180 | 13,844 6, 591
7,778 5,310 10, 607 4,082 7,087 329 6, 036 11,752 7,960 12, 630
6,118 5, 600 4, 546 11, 602 9, 055 9, 545 10, 436 4,200 4,237 1,857
2,173 9, 487 6,490 6,482 4,628 21,328 9,130 11,700 14, 902 15, 266
504 BOB NS 18, 266 3,802 427 4,458 4,754 300 2,479
891 600 1,178 529 1,283 1, 607 1,289 1,200 26 1,035
T I T A o KRR S L SR SRR SR 1A00 4. et 600 550 500 300 850 510 1,670 3,329
October 2,111 600 960 218 1,340 2,057 1,201 1,298 646 944
Novembor 1,080 P S-S 410 800 474 1,004 275 1,273 1,705
Iy G 2 e o e e o e B e SR e e 300 8, 689 800 450 1,403 1,700 400 2,200 6,720 5,897
EXTORTS.
MOXNTHS. 1880. 1881, 1882, 1883. 1884, 1885, 1886. 1887, 1888, 1889,
UGS e 306 GanaateBaa0E0adae 00 SE6H00C & SEndoneat ugast At 16,023 24, 889 40,424 49, 006 52, 548 48, 865 66, 109 62, o6 47,133 57, 604
1,288 2,079 1,947 5,192 4,410 2,524 3,793 5,973 2,181 4,492
713 1,165 2,387 4,009 4,912 3,914 4, 906 3,232 1,573 4,481
1,075 2,136 3,382 3,348 3,412 3,916 | 10,273 4,866 2,411 7, 756
1,265 2,126 3,417 4,658 2,035 2, 983 8,842 6,375 4,185 8,749
985 2, 540 2,558 4,407 6,305 3,204 5, 556 4,053 11,917 5,295
2,252 1,414 4,951 4,604 5,926 4,915 6,655 7,470 5,867 2,238
1,367 1,323 2,809 3,718 5,646 3,123 4,371 8,244 3,248 2,483
August ........ 794 2,135 4,187 2,342 3,153 6, 488 3,951 6, 245 3,867 5,375
September 1,583 2,406 2,772 3,242 3,734 9, 642 8,055 3,366 3,714 4,621
October 911 2,042 3,371 4,253 3,071 2,366 2,542 4,320 1,333 4,714
NN Do 2 Ty W RS e [ T L T 1,963 2,576 4,260 6, 069 4,335 | 1,043 3,310 6,117 4,142 2,523
S0 0 R R her el o O S Aot A 1,827 2,947 4,383 3,164 i 5,609 3,847 3,855 2,345 3,195 4,877
¥
LONDON PRICES PER FLASK OF QUICKSILVER.
1880.
L £4 e e
DATE. Price. DATE. Price. ‘ DATE. Price. DATE. Price. DATE. Price.
£ 5 d £ s d. t £ 5 d. £ s d. £ s d.
January3..........] 6 10 0 | January$9......... TR Febrnary 11...... 7 10 ORI Tl y 3R IR A T 02 NG S A mgnst 4. O 7 50
January 5.......... (e ol | Janunary 14. Qo 0 {‘ February 21...... (IR R 70120 e 7 5 0 || Augusti6........ TS0" Y0
Jannary 6.......... 7 0 0 | Januaryl4........ 6 17 6 || February 23...... s (Do (USSR ) 2 RSO A e o 7T 5 0 | September22..... 6 17 6
January 6.......... 7 15 0 | January?22........ 7 5 0 [ March 8.......... {7 00 a1 7 2 6 | November3....... 6 15 0
January 6.......... 7 7 6 | January?22........ 0 04 Sl AT T e ie ) 64 15 10 T Wy TS SN S 7 0 0 || November23...... 6 10 0
January 6 7 12 6 | Jannary 29 R N {3 (oS S 6 10 0 | 6 17 6 || December 22...... (Tl
January 9 7 10 0 || January 29. 7 5 0 HJIuleBB .. A 6 15 0 | 6 15 0
| - {
1881.
|
January 7.......... 6 10 0 | March 22......... 6 10 0 || Mayl19............ 6 5 0 || September26..... 6 10 0 | Novemberl5...... 6 - {6810
January3l......... € 15 9 | Kpeildor, v a0 6 5 0 ||Julyb............ 6 7 6 || October1l........ 6 15 0 || November22...... 6 70
February 8........ 7 00 6 7 6 duly 7 e e 6 10 0 || October13........ s Ul November 23...... 6 10 ©
March 3 6 15 0 6 10 0 || Angustl12........ 6 5 0 | November?7. 6 10 0 | December 1....... 6 5 0
March 3 6 13 9 6 76
1882.
Januaryl.......... 6, W5IR07 [ ASPEIIREIS" 0T, . oW 6 LSO F T unete . 1. . % . A 5 18 9 | September9...... 6 0 0 | Novemberl4...... 5 16 9
January24......... 60 0" NMIYEE5 . o D L. L STRON0" =T Fulysl SRl oo 5 17 6 || October?23........ 5 17 6 || December 29...... 5as150
March 18.......... 5 17 6 {{Junel............] 5 17 6 I
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LONDON PRICES PER FLASK OF QUICKSILVER—Continued.

1883,
- = ! - ) =
DATE. DATE. iBnice. DATE. X [ Price. ‘ DATE. 1 Price. ” DATE. Price.
I
d. £ ad | ‘ £ s d. ‘ ” £ & d.
January4... 0 Si17 6 5 |[b ASprili SRasmes . 5 12 6 || July13 || October 1..... o ) S0
February 14 6 5 15 0 | ADPEIfa8. T2 . 5 10 0 | July20 | November19...... 5 (4
February 15 0 |! March 20......... 5 10 0 ! June T .. B il 1§ | August28........ OURE R } December 20...... 5 0
1884.
| |
Pebruary 2........ G- 26 5 7GR (Bl M L e 5 6 3 || Novemberl2...... 5 17 6 || November2e...... 6 10 ¢
February 23....... 5 50 5 3 6 || Augusti8........ 5 76 i November17......[ 6 0 0 || November2l...... 6 15 0
February 29.. GRRIUIN) 5 5 0 || Angust27........ 5 10 0 || November18.. 6 5 0 | November29.. 6 15 0
March 6 ........... 5 12" 6 oM L O September 17 .. ... B 12 |0 November19...... 67 e TPHG! Neovember 29...... 6 17 6
Aprill rereaneennn 5 10 0 5" 570 November 10 ..... l 5 15 0
g 1885.
‘ {
Marchsld. 5ot | 265 9k 6 5 e ieisl P A ugnist T L % 5 15 0 || November9....... SRR 7] ‘ November 20...... 6 0 O
Marchi13. .. 5. 0 6 15 0 515 0 || August1l........ 5 17 6 | Novemberll...... 5 16 3 || November23...... 6 3 6
ARLili80:. 5. .« f5ere 5 12 6 sieabis 0.0 September 14 ..... 6 00 November19......| 5 17 6 November 24 6 5 0
| 1 PP = 5 10 0 || July 20...........{ 5 12 6 || September17..... L
1886.
- |
Januvary4.......... 6 0 0 || March8 .......... 5 16 3 | April 30 .......... 6 5 0 i OO September 21 ..... G
January2l......... 5 17 6 || March10.. o | PEDEI 8.6 6 10 0 6 16 0 | September23..... 71 0
January 22......... 6 0 0 || April5........... 5 16 3 6 15 0 7 0 0 || Novemberl6...... 7. J25.6)
February 23 ....... G176 AP TS . REIEY 1050 6 17 6 ™ 206 November18...... 7.5 0
Marehl...... ... 5 15 0
1887.
Januaryl.......... 7 5 0 || May23...........| 6 10 0 || August9......... 7 5 0 || November30...... 9 5 0 || December9....... 9 10 0
January 6.......... 7 7 6 || May24.. 6 12 6 || Angust29........ 7 10 0 || November30...... 9 15 0 /| December10...... 9 15 0
Manch 11:. ... ALY 7 2 6 [|Junel7.. 6 11 0 (| Octoberl......... 7 12 6 || Decemberl . {10 5 0 |l Decemberlo0...... 10 50
Marchl4........... 708 0 {Ir une e TRttt 6 12 6 | October10........ 7 15 0 || December2....... 10 10 0 || Deccmber10...... 10 10 ¢
March26........... 6 17 ¢ || Jaly TN Ttee s 6 15 0 || November29...... 8 0 0 || December6....... 10 10 0 || Decemberl2...... 1198510
Miarchi28:ie-. ... 7. 00707 Julyrl® o35 e 6 17 6 | November30...... 9 0 0 | December6....... 10 5 0 || Decemberl?2...... 1 00
SNIAIOS IR 0. . . . - - 6 17 ¢ || August8......... | 7 00
1888.
January 5.......... 10 0 0 || February2l....... 8 10 0 || May10............ 6 15 0 || July17... 7 7 6, | September15..... 8 12 6
January 14......... 9 5 0 | March6 .......... 8 2 6 || May23............ 7 206 ([Julyl17 ....--..... 7 7 6 | September15..... 8 15 0
January 17......... 9 10 0 March 20 8 0 May24............ 7 00 July 20 ........... 7 5 0 i October16........ 9 00
January18......... 8 15 0 || March23 .. 7,15, 0 || May 28:..c:80eidan 7 2 6 |[Julysl........... 7 7 6 || October17........ ‘9 10 0
Jaunary 20......... 9 0 (| April9.... 7 15 0y|l June4..........c.. Tony 5 O (L Awgnst2.... aea. . 7 12 6 || October19........ 9 10
Februaryl4........ S5 -0 April18 ... 7 710" 0 fhJunei6.e.. s ot... 7 10 0 || August10 7 15 0 || October26........ 8 17 6
Februaryl4........ 8 12 6 April 18 AL ) o LT ) (o RS 7 15 0 August 27 ........ 8 0 0 || November16...... SR
Febrnaryl7........ 8 00 April 19 A0 7 0 0 ||Junell_..._...... 8 0 September 4 ...... 8 5 0 || November30...... 8 10 0
February2l........ 8 10 0 APER 20\ 2% . sae 7 50 June18........... T 128.6 September 5 ...... 8 10 0 | Decemberl...... 817 2.6
February2l........ T NS 6 17 6 | July16..... Sow- =y 7 10 0 || September13 ..... 9 0 0 || Decemberlf...... 8 00
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LONDON PRICES PER FLASK OF QUICKSILVER—Continued.

1889.
—_— e S - — e T S ; m
DATE. Price. | DATE. Price. 1‘[ DATE. Price. g " | Price. |l DATE. | ' Price.

Bga. Ad.=) £ & d £ s d. | s d. £ s d
Januaryl.......... 9 10 0 February6........ 8§ 00 March 11 ......... 1 715 0 4 0 July 30 ........... 9 15 0
January 2....... SIT0 0 Mabruary 8. .. ... .. 7 13 0 || March1l......... g0kl (W | 7 6 | September1s..... 91 A3wepi
January 2 8 14 0 | Yebruary8........ 8 10 0 || March 20 7 7 ok 1 15 %00 W "October 1 ......... 9. 0,10
January 4.......... | 8 15 0 | Febrmary8........ 8 2 6 || March21 e i) | .| 8 12 6 | October5......... 9 00
January9.......... \ § 7 6 || Februarys........ 8 0 0 || March 25 T 8 0 [ Jeapld. ..o L ¥ [ o o 0 | October7......... 9 50
January9.......... 8 10 0 February 15....... 7150 March 25 7 10 0 Junel5 ...n......1] 8 16 0 ! October 30 ........ 8L 18386
January 23......... I 8 40 1 March 4 .......... 7= 9123.6 Aprild s 7 12 6 520 October 30 ........ 8 19 0
January 23......... 8 5 0 March 6 ....c..-.. 7 10 0 April 4 712 .6 Dy aste B o 8 17 6 December2....... 9 10 0
February5......... 8 0 0 || March6..........| 7 10 0 |l April4.. T 11510 B Tily 9 SR T T 8 15 0 | December2....... ! 9 7 6
February5......... |’ 17 6 | March6.......... TR0 6 April 10 8 0 0 4 Q=010 December 1l ...... 9 15 0
February5......... : 7 12 6 | March9.......... ) G oy e May9..... 8 50 9 5 0 | Decemberif...... 9 10 0
February$. ........ | 7 10 0 || March 11 ......... | 7100 ' May9..ooounnn.... 8 10 0 9 10 0

ENGLISH SHIPMENTS OF QUICKSILVER TO THE UNITED STATES.

The following table shows the shipments of quicksilver from Great Britain to the United States for the years
1880 to 1889, inclusive, by months:

SHIPMENTS OF QUICKSILVER FROM GREAT BRITAIN TO THE UNITED STATES.

[Flasks.]
MONTHS. 1880, 1881, | 1882, 1883, 1884, 1885, 1886. | 1887, ’ 1888, ] 1889,

- — — - —_—— = — f———— o —_— - ‘ T~ N

T = SR 200 4,659 13,116 14,382 4,871 5,112 12,311 | 10,554 4,640 | 7,967

P TARRATY I et .. 1% e | 5 5 st 150 2,207 200 150 300 | 1, 050 100 629
FEDIUALY «vnevneeenaannne|onnennnnnnanns 178 354 1,753 200 350 156 ! 300 600 500
T LSRN || el ol 200 981 2,006 800 300 1,012 T s S 650
April.. 200 | 984 2,449 196 500 1,338 2,328 300 851
ARy e, oo e 850 | 540 2,067 500 100 1,778 | 650 | 1,899 1,500
June 650 1,772 2,500 1,254 500 700 | 2,000 400 503
July 301 786 3je e Ny 21t el e 1,114 | 1,800 | 450 431
N ] o R A A o TS 300 | 1,714 300 450 500 999 910 150 450
September © 108 | 763 400 500 1, 854 2,607 350 100
October......... 220 1,462 200 450 200 701 420 1,550
November 978 2,074 300 SOOTH IR Y | o | 805 646 103
December 676 | 1,536 200 200 658 | ) O e s B 650

THE NEW ALMADEN QUICKSILVER MINES.

The characteristies of the quicksilver mining industry in the United States can best be understood by the
following study of the New Almaden mines:

LOCATION.

The quicksilver deposits exploited by the Quicksilver Mining Company are sitnated in Santa Clara eounty,
‘California, in a low range of hills, which has a general northwest and southeast direction, and enlminates in Mine
Hill at the elevation of 1,755 feet above sea level. This range of hills lies parallel and in front of the main coast
Tange of mountains, separated from it by Capitaneillos creek and its affluent in the western and by a braneh of
Alamitos ereek in their eastern position. A low transverse ridge, or so-called “divide”’, separates Alamitos from
‘Capitaneillos creek, and connects the Mine Hill ridge with the main coast range. The highest point of the coast
range is Mount Bache, sitnated about 5 miles south of Mine Hill, with an elevation of 3,790 feet above sea level.
Mount Umunhum, 3,430 feet high, in the same range, is about southwe%t of Mine Hill and 3 miles distant, and
Mount Chisnantuck, about 3 miles southeast of Mine Hill, is about 1,790 feet high, belng the highest point in the
range of hills which extends almost northerly from Mount Bache, and is separated from Mine Hill ridge by Alamitos
creek with its source on the northern slope of Mount Bache. The eity hall at San José is nearly 12 miles distant in
a straight line from summit of Mine Hill, in the direction of north 18° west. The northerly slopes of the Mine
Hill range descend gradually into thie valley of Santa Clara, of which they form the southern rim. The hills are
mostly ecovered with brush and several species of oak on the northern slope, while the southern slopes are more
- open. The soil is ill-adapted for eultivation, as it forms only a thin layer on the surface. Water is scarce, the
Alamitos and Capitancillos creeks dwindling down in summer time to meager streams that disappear entirely at
their entrance in the valley, while during the rainy season they form torrential streams. The railroad station
Almaden is 438 feet above sea level, according to the railroad surveys, and the office at the hacienda about 500
feet. The climate is moderate both in winter and summer.






Eleventh Census of the United States.
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Robert P. Porter, Superintende:

e

PLAN OF THE FURNACE YARD
OF

THE NEW ALMADEN QUICKSILVER MINE

NEW ALMADEN,

California.

SCALE 70 FEET TO ONE INCH

TSI Ity "
June 1390

Hote : B = Brick Condenser.

W.Z. = Water tanks with Condenser
Pipes tmmersed.
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GEOLOGY. («)

The New Almaden, Enriquita, and Guadalupe mines lie nearly south of San José, on spurs of the Santa Cruz
mountains. This district has been much more productive in quicksilver than any other in North America, and
since 1830 it has yielded four-fifths as much metal as the Almaden mine of Spain. Of special interest in the general
geology of the distriet is the oecurrence of a rhyolite dike nearly parallel to the line connecting the New Almaden
and the Guadalupe. This is the only known mass of rhyolite in the coast ranges.

The greater part of the surface is oceupied by metamorphic rocks, which have been determined as neocomian.
They are, for the most part, identical with those so prevalent in the coast ranges. There are also masses of
limestone. The general structure of the ridges of the metamorphic rock seems to be synclinal. The underlying
rock of the region of New Almaden is undoubtedly granite, although it is at considerable depth.

Pebbles of olivine gabbro are fonnd at various points in the district, but this roeck has not been found in place.
Upon the metamorphic rocks lie uncomformably areas of miocene sandstones. These are soft, yellowish strata,
which were sharply folded by a postmiocene upheaval.

Of special importance in relation to the ore deposits is the rhyolite dike. It not only proves the former
existence of volcanic activity, but emphasizes a fundamental struetural axis. Parallel to this axis are the directions
along which compression and npheaval took place in the early eretaceous, and folding of the tertiary rocks ocenrred
at the close of the miocene. The age of the dike is certainly postmiocene, and probably postpliocene. The fissure
system of the mines conforms in general direction with that of the dike, and it is probable that their formation is
contemporaneous; also, that ore deposition took place at no great interval after the eruption of rhyolite.

/

\
MINE MINERALS AND ROCKS.

The ore is cinnabar, sometimes accompanied by native mereury. The associated minerals are pyrite, marcasite,
and chalcopyrite. The gangue minerals are dolomite, calcite, quartz, and bituminous matter, the first being more
prevalent here than in most quicksilver districts—a fact probably not unconnected with the unusual quantity of
limestone in the sedimentary rocks. A small amount of chalcedony and opal, usually black in eolor, accompanies
the deposits. The rocks associated with einnabar in this district include every variety of the metamorphie series.
Where the rock happens to be a permeable sandstone impregnations have resnlted. Elsewhere the ore seems to
oceur exelusively in crevices in the rock, many of which are only partially filled. In some cases quartz, reddened
thronghout by cinnabar, occurs in this manner. There is no indication that ore has been deposited by substitution,
or that the rock has influenced the deposition of ore by its chemical properties. Ore is found with nearly equal
frequeney in contaet with various rocks, and the existence of fissures appears to have been the necessary and
sufficient condition for the deposition of cinnabar and gangue minerals. Where disturbances of the country
resulted in the formation of open fissures, or of ground presenting a large amount of interstitial space, ore hodies
were formed; but where the rock yielded to a stress as a plastic mass no room was left for ore.

ORE DEPOSITS.

The commonest type of the ore deposits is the reticulated mass or stock work, eonsisting of irregular bodies of
broken rock into which solutions of cinnabar and gangue minerals have filtered, cementing the fragments together
with ore; clean cut fissures filled with ore may be seen, and these can only be classed as veins, though they are not
persistent.

The ore in the New Almaden mine seems never to occur exeept close to evidences of faulting. This evidence
consists in the presence of layers of attrition products, so-called clays, full of slickensides, and of fragments of rocks
more or less rounded by attrition. These layers of clay usnally occur on the hanging side of deposits, and are known
to the miners as “altas”, the Spanish term for ‘““hanging walls”. The clays are impermeable to solutions and the ore
usually forms on their lower side, as if the cinnabar had ascended and had been arrested by the altas. That the
solutions really took this course is clearly shown by the phenomena of other quicksilver districts as well as by the.
relations observed in the New Almaden mine. The miners very properly follow seams of alta in their search for
ore. Sometimes, however, a second mass of ore exists on the hanging side of the clay, and is again limited by a
second layer of alta. Such occurrences are to be expected in a country so irregularly disturbed as this. The alta
is not a definite substance, though it is usually a dark or black mass readily distingnished even in hand specimens
from the country rock. It is simply triturated country rock, and varies in composition with the material from which
it has been produced. Its black color is in part due to the presence of manganese. The evidence of moving in the
New Almaden mine is not confined to clays. Where the opposing walls were so nearly parallel that no considerable
quantity of trituration took place, polishing occurred, and some of the slickensides met with are as brilliantly polished
as if the work had been done by a lapidary.

@ This article and the following under the headings of **Mine minerals and rocks’", ** Ore deposits ’, and ** Fissure system' are short abstracts of the article,
**Descriptive geology of the New Almaden district ", in Mr. George F. Becker's monograph on the geology of the quicksilver deposits of the Pacific slope.
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FISSURE SYSTEM.

The various ore bodies of the mines are arranged in subordination to a general fissure which stands in close
relation to the general geology of the district. The fissures are the result of a widespread disturbance, and the
direction of their strike, southeast and southwest, coincides with the direction of the fundamental axis of the
disturbance. The workings in the main portion of the New Almaden mine have developed two principal fissures,
dipping north. One of these dips from the surface at a high angle, and in a nearly straight line. The other strikes
in nearly the same direction as the first, dips steeply from the surface, then flattens and approaches the first fissure
rapidly, and in the lower workings almost coincides with the first. The first fissure contains the ore bodies east
of the Randol shaft, which are continuous from the 800-foot to the 1,900-foot level; also the ore bodies west of the
shaft in the hanging wall side of the other fissure, which have been worked from the 1,400-foot to the 2,000-foot
level. The second fissure contains the continuous ore chute, which extends from the summit of Mine Hill toward
the Santa Isabel shaft down to the 2,000-foot level.

The ore deposits of the Cora Blanca and Washington shafts have no connection with those of the main mine.
In the former ore has been traced to a depth of 750 feet below the summit of Mine Hill, and in the latter to a
depth of 830 feet. The Cora Blanca deposit has a strike of north 18° west, magnetic, and has a dip of 40° to the
east. The strike of the Washington deposit is about north 55° west.

The ore-bearing ground of the Enriquita mine was about 500 feet in length, and had an extreme width of about
60 feet, the dip being nearly vertical. The ore was found in rich pockets in limestone, which was inclosed on both
sides by serpentine.

Besides the mines mentioned, there are a number of abandoned ones, none of which was ever very productive
or very extensively developed.

All the deposits of the district appear to occur along a rather simple fissure system. The main fissure is nearly
parallel to the rhyolite dike at the Guadalupe mine. It follows the dircetion of the hills, the axis of which ¢nrves
gradually away from the dike for a certain distance. Passing through or near the San Antonio and Enriguita, it
seems to break across the ridge at the America and enters the Almaden on the strike of its great fissure. The
“Washington seems to be on a branch of the main fissure.

HISTORY OF THE MINES AND REDUCTION WORKS.

Andres Castillero, a Mexican captain of cavalry, was sent by his government in October, 1845, to California to
confer with General Sutter for the purchase of his fort, established in what is now Sacramento county. Having
arrived at Monterey, he began his land journey about the middle of October, 1845. Being informed that a valuable
mine existed in the hills some leagues south of Santa Clara, he went there to inspeet the mine, which was then known
as Chaboya’s mine(a). Castillero, having some knowledge of assaying, tested the mineral, which he thought
contained some gold and silver and a very small percentage of quicksilver. This last metal he considered then of
little importance. On November 22, 1845, he made the “denouncement” of the mine before the alcalde of Santa
Clara, naming the mine Santa Clara, in which he claimed to have discovered a vein of silver with an alloy of gold,
being situated on the rancho pertaining to José Reyes Bereyessa.

On December 3, 1845, he again appeared before the same alcalde and stated that on opening the mine which he
had previously denounced in his court he had, besides silver with an alloy of gold, also taken out liquid quicksilver,
and on December 30, 1845, Antonio Maria Pico, the alcalde, gave Castillero judicial possession of the mine, to be
known as Santa Clara. :

Castillero associated with him in this enterprise Don José Castro, then commanding general of the Mexican
forces at Monterey, Secundino and Teodoro Robles, and the father friar José Maria del Refugio Suarez del Real,
and went with the last named to the mine to begin operations in December, 1845. Castillero and Padre Real employed
William G. Chard, a native of New York, to open the mine. Having no retorts of any kind, Chard put the ore in
gun barrels, the mouths of which he placed in water, and, heating the barrels over a fire, distilled some metal. This
process, however, was soon abandoned for a better one. A hole or well was dug in the ground and a trough full of
water was placed in the bottom. DBars of iron were laid across the top of the well, and a copper still with the upper
part coming up through the bars reached down into the water. Ore was then piled on the bars, and a whaler’s trying
pot was reversed over the heaped ore, wood piled around the pot and over it, and then set on fire. The mercury
vapors were forced through the pipe into the water by the heat. In this primitive way from 3 to 4 tons of ore could
be reduced with from 6 to 8 cords of wood, the operation lasting from 16 to 18 hours. As the escaping vapors made
the work very dangerous, Padre Real conceived the idea of building a new furnace. This was made of adobes, 10
feet high and about 8 feet in diameter on the outside, with 2 chambers inside, one above the other. The top of the
lower chamber, which was used as the fireplace, was made full of holes, through which the flames could pass into

a Tt is also stated that the mine had been known long before this time, and that Antonio Suiiol, Luis Chaboya, and an old man namned Robles first discovered
and worked the mine as early as 1824, and that to work the ore a mill had been built by Chaboya on the creek now called Alamitos. It is also said that the Indians
came to the mine to get paint, which they called **pooyi”.
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the upper chamber that was filled with ore. The upper chamber had a large hole on top for charging it with ore.
This hole was elosed by an iron door during the operation of firing, and eemented, and 6 or 8 iron pipes led the
vapors from the upper chamber into a water tank (evidently a copy of the Bustamente furnace without the aludels).
This furnace, built only of sun-dried bricks, or adobes, did not succeed very well, as it bursted when the fire became
very hot, and badly salivated Chard and the men working at it. It was therefore eharged only once.

Castillero had returned to Mexico early in 1846 to report the result of his mission, and while there appealed
to the Mexican government for aid in his mining enterprise, in which he succeeded. A contraet was made with
him in the City of Mexico in May, 1846, by which the government agreed to advance to Castillero and his associates
the sum of $5,000 and give other aid for the development of the mine. Unluekily for Castillero, the difficulties
just then broke out between the United States and the Mexican government, which ended in the cession of California,
and the Mexican government, foreseeing this danger, stopped the payment of the stipulated sun to Castillero.
Padre Real had been left at the mine to take care of it. Left to their own resourees, and not having the means to
carry on the work and make the necessary improvements, Don José Castro, for himself aud associates, then made
a contract with the banking firm of Barron, Forbes & Co., of San Blas and Tepi¢, Mexico, by which the latter
became lessees of the mine for 16 years, and some time after making the contraet became part owners in the mine
by the purchase of some of the shares. Mr. J. A. Forbes took charge of the mine for Barron, Forbes & Co. in
August, 1846, possession being given by Padre Real. The new firm changed the name of the mine, calling it New
Almaden. .

When Forbes arrived at the mine the underground workings consisted only of an adit or horizontal entrance
20 or 25 feet in length through the rock. The quieksilver ore was in sight on either side. There was a floor or
i)TlllTH‘L on the outside of the tunnel, formed of the waste material broken from the mine. Chard, as major-domo,
was in charge, assisted by a white man (a blacksmith) and several Indians. One of the Indians remained constantly
at the mine to guard it, and slept in the tunnel at night. They were then not actively engaged in extracting
ore, but the reduetion of the ore took place at the hacienda near the creek every day, sometimes with 2 pots.
The ore was brought down from the hill on mules’ backs. A log house, as dwelling, and a blaeksmith shop were
the only buildings eonstructed. Forbes received from Padre Real 2,000 pounds of quicksilver ‘that had already
been distilled. (a)

Forbes then erected furnaces with retorts made of 4 potash kettles, built into walls of adobe, with condensers
of masonry work immediately adjacent. 400 pounds of ore of average quality, broken into lumps the size of
an apple, were put into eaeh kettle or retort, the covers put on and luted with a layer of sand. The fires were then
kept up till near night, when the furnaees were allowed to eool gradually. On the next morning the condensers were
opened and the metal, which usually amounted to from 300 to 400 pounds from the 4 pots, dipped up. This was a
muell less pereentage than the nsual assay indicated, and it was obvious that a large portion of the metal was lost.
Forbes wished to devise some way of extracting the metal without mixing lime with the ore in roasting, but was
unsuceessful. At length a kiln of lime was burned, and “ I am informed”, says Rev. Chester S. Lyman, the surveyor,
“that the ores yield with this a vastly greater percentage of metal. In the last 3 weeks about 10,000 pounds of
metal have been extracted with the same apparatus, being a yield of over 50 per eent”. Mr. Lyman stated that in
February, 1848, while Alexander Forbes was at the mine as superintendent, there were 4 furnaces in operation for
extracting quieksilver, employing from 20 to 30 men. (b)

Dr. Tobin arrived from England during the year 1849 49 to take charge of the reduction works. According to his
letter in Ure’s Dictionary of Arts, volnme I, page 140 the mine resembled then a gigantic rabbit warren. Its
“greatest depth was about 150 feet, and the weekly e‘(tr'lction of “ore varied from 100 to 150 tons. Dr. Tobin got 16
eylinders (retorts) at work, producmg from 1,400 to 1,500 pounds of quicksilver daily. This result was satisfactory
so far as production was eoncerned, but not so as regarded expense in fuel and labor. 6 furnaces of the Idria
style were built by Mr. Baker, each of 1 ton capacity, and 2 more of a larger size by Dr. Tobin. Very rich
ore was burned in these furnaces, but as they were badly eonstrueted so far as the bottoms of the eondensers were
concerned, very large quantities of quicksilver ran through the foundations into the gronnd, which in later years was
recovered by washings. The small Baker furnaces were built on the south side of Alamitos ereek, and Tobin’s
furnaces on the north side. Tobin’s big furnace did not last long; it burst in many places, and salivated all the
workmen. It was therefore determined to build the so-called medium furnaces of about 15,000 pounds capacity.

Mr. Russell Bartlett, the United States commissioner on the Mexican and United States boundary question, who
visited California in 1853, states that the quantity of quicksilver annually produced at New Almaden exceeded
1,000,000 pounds, and makes mention of 6 furnaces that were kept going night and day. 7 or 8 days were required
for 1 furnace operation; that is, eharging, firing, and discharging. The men working at the furnaces were so much
aftected by the escaping vapors that they were kept at the work for 3 or 4+ weeks only, when a fresh set of workmen
were put in their place. .

a Silliman’s Journal: Letter of Rev. C. 8. Lyman, Pueblo de San José, March 24, 1848.
b United States vs. Andres Castillere, No. 420, 1859, page 12, transeript of recerd.
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Mr. Ruschenberger gives a more detailed account of the distilling apparatus, as follows: (a)

A kind of reverberatory furnace 3 feet by 5 feet is arranged at the extremity of a series of chambers of nearly, if not exactly, the
same dimensions, namely, 7 feet long, 4 feet wide, and 5 feet high. There are 8 or 10 of these chambers in each series, built of brick,
plastered inside, and secured by iron rods, armed at the ends with screws and nuts as a protection against the expansion by heat. The
tops are of boiler iron, luted with ashes and salt. The tirst chamber is for a wood fire, the second is the ore chamber, which is separated
from the first by a network partition ot briek. The flame of the fire passes throngh the square holes of this partition, and plays upon
the ore in the ore chamber, which when fully charged contains 10,000 pounds (5 tons) of cinnabar. Next to the ore chamber is the first
condensing chamber, which communicates with it by a square hole at the left lower corner. An opening at the right upper corner of
the partition between the second and third condensing ehambers communiecates with the latter. The openings between the chambers
are at the top and to the right and at the bottom and to the left alternately, so that the vapors from the ore chambers are foreed to
describe a spiral in their passage through the 8 condensers. The vapor and smoke pass from the last econdensing chamber through a
square wooden box, 8 or 10 feet long, in which there is a continuous shower of cold water, and finally escape into the open air by tall
wooden flues. The floor or bottom of each condensing chamber is abont 2 feet above the ground, and is arranged with gutters for
collecting the condensed mercury and econveying it into an open conduit, along which it flows into an iron reeeptacle, from which it is
pouredinto the iron flasks. There are 14 of these furnaces and ranges of condensers, with passages of 8 or 10 feet in width between them.
A shed is constructed above the whole at a snfficient elevation to permit free circulation of the air.

The firing was kept up for 60 hiours, and the furnaces required 48 hours for cooling before they could be discharged.
The fine ores were mixed with clay and water and made into bricks called “adobes”, size 10 inches by 4.5 by 4.5
inches, dried in the sun. The larger pieces of ore and adobe were then piled up in the ore chamber, which, when fully
charged, contained about 5 tons of ore. This style of furnace remained in operation during the following years,
the only modifications made being the size, which was considerably inereased.

In 1863, when the Quicksilver Mining Company took possession of the property, there were 5 intermittent
furnaees at the hacienda, while a new furnace, No. 6, was completed in December, 1864, with a eapacity of 84 tons.

Capacity.

NUMBER OF FURNACE. | 'When first put in operation. (Short tons.)

|

|

pRSLUARE - Y o July;, 1861 Sier s T,y 40

| ootk Mo B May, 1862 . SE 3082 S Rant iy 40

X | November, 1862 40
E September, 1863 ¢ 40

| | May, C1261= 0 RF NI 40

Furnace No. 1 was the only one built without iron plates in its foundation, while all the other furnaces were
so provided.

The subsequent improvements in the furnace plant were as follows: .

In 1873 the first shaft furnace continuous in operation was built, after the Page patent, on the site of old
furnace No. 2, which was removed for this purpose.

Furnace No. 5 (b) received an addition to its condensation plant by the erection of 2 iron condensers of the
Fiedler patent.

Furnace No. 6 (b) had a wooden condenser added, 26 feet in length, 14 feet in width, and 20 feet high, eontaining
6 chambers of equal size. The result of this addition was very gratifying, as was found by the examination of the
flue, which formerly had yielded from 60 to 100 flasks of quicksilver annually and only 2 flasks after the new
condensers went into operation. The flue was also extended a distance of 100 feet and a new smokestack ereeted.

Furnaee No. 7 (b), having been unserviceable for 3 years was torn down, with its first 3 condensers.

Furnace No. 1 hiad then 17 condensing chambers; No. 2 18 condensing chambers; Nos. 3 and 4 combined 39
condensing chambers; No. 5 20 condensing ehambers, besides 2 Fiedler condensers, and No. 6 20 brick condensing
chambers and 6 wooden chambers,

Another improvement with advantageous results was the introduction of openings (covered with glass) into all
the upper part of the brick and wooden condensers, allowing the outer and eooler air to come more easily in contact
with the hot fumes, as the thickness of a thin pane of glass only intervened, which insured a more rapid and thorough
condensation. Trialswere also made during 1873 to introduce the combustible with the ore. Coal, coke, and charcoal
were first used, but later only coke and chareoal, as the use of coal was not considered beneficial. It was considered
that this proeess would be advantageous in burning and roasting the ore more perfeetly and rapidly, especially in
places where the flame from the wood fire of the fireplace could not reach freely.

In 1874 the continuous shatt furnace No. 2, built in the previous year according to the Page paten't, not proving
as beneficial as anticipated, the discharge of ore being irregular, was partially razed and rebuilt into an improved,
old style intermittent furnace, and exelusively used for the burning of adobes, with a capaeity of 111,000 pounds of
adobes per charge, or 444,000 pounds per month. The condensing chambers of this furnaee, which were the same
as originally nsed for the old furnace, consisting of a solid block of 18 chambers, were divided into 2 blocks by
cutting out one of the chambers and thereby obtaining a better circulation of air, not only on the outside walls but
also through the lower arches and passageways on which these condensers are built. The subjeet of a more
economical and improved method of reduction and condensation was the object of constant study and experiment,

aUre’s Dictionary of Art, supplement, page 743. : b Built prior to 1870, and intermittent.
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and the results are evidenced by the introduction of the new iron condensers of the Fiedler patent and those made
of wood and glass of the Randol & Fiedler patent, also the introduction of the improved method of extracting
quicksilver from the soot by the Randol & Wright process. 4 wood and glass condensers of the new style were
built for furnace No. 5, each being 22 feet long, 8 feet wide, and 15 feet high, a east-iron condenser of the Fiedler
type being also added. A wooden tower, with an upeast and downcast shaft, was erected for furnaees Nos. 1 and
2, in the rear of the last condenser, the downcast shaft being supplied from the top with a spray of water whieh
fell through a series of triangular wooden cross-pieces inserted into the sides of the shaft in alternate opposite
direetions, which divided the water iito minute particles, intended to combine with the fumes from the condensers,
in order to precipitate all the metallie content reaching this point.

I'urnace No. 7, ironelad, of the continuous type, nearly alike to those in operation at the Idria mine in Austria,
was also commenced in 1874 and finished in 1875. 2 brick towers and 2 large brick condensers were added to the
plant of this furnaee. From these the fumes were made to pass through the condensers of furnace No. 5 (not then
m operation), and thenee into the 4 new wood and glass condensers above mentioned. As this lett furnace No. 5 with
only 2 iron condensers, a new series of condensers were built for the latter furnace, of which 2 were of brick and 3
of wood and glass, the last ones being each 12 feet long, 12 feet wide, and 20 feet high, with 34 large windows, each
condenser being divided into 4 chambers. A new flume 1,000 feet in length, made of Oregon pine and leading to a
central chimney, was also built, which received all the fumes from furnaces Nos. 3, 4, and 6. The old brick
condensers were provided with new openings, closed in by windows of glass or iron, for better cooling the vapors.

In 1875 the flue began in 1874 was eompleted and proved of much benefit by carrying the smoke away from
the hacienda. Another wood and glass condenser, 12 feet square and 20 feet high, made into 4 compartments and
provided with 34 large windows, was added to the plant of furnaee No. 5. Furnace No. 7 received the addition of
2 brick towers to its condensation plant, each 7.5 feet wide, 12 feet long, and 26 feet high; also 2 brick eondensers,
one 27 teet long, 10.5 feet wide, and 27 feet high, and the other 20 feet long, 20 feet wide, and 10 feet high. Furnaece
No. 1 received the addition of another large wooden eondenser built on the same plan as those for furnace No. 5.
The wooden tower erected in 1874 for furnaces Nos. 1 and 2 and provided with water spray was removed, as it was
tound to operate badly. To give additional condensing space to furnaces Nos. 1 and 2 a large brick tower was
erected on the adjacent hillside and eonnected by wooden flues with the last condensers of these furnaces, whenece
the smoke passes into the main flue that leads up the mountain side to the chimney. The brick chimney serving
as outlet to furnaces Nos. 5 and 7 was raised a further height of 32 feet, altogether 62 feet, to increase its draft.
2 Fiedler iron condensers were added to the condensing plant of furnace No. 6 and connected with a Root blower,
driven by a small steam engine, to withdraw from the furnace any mereurial vapors remaining after firing had ceased
(the furnace being intermittent). Foundation was laid at the end of December, 1875, for another ironclad furnace,
No. 9, similar to No. 7 (a), in suceessful operation. Experiments were made with the objeet of constructing a
continuous furnace for the burning of tierras without making them into adobes, and No. 5 furnace was changed
into a trial furnace for this purpose, and worked so satisfactorily that plans were made for the double continuouns
furnace, No. 8 (b). The construetion of the additional condensers, wherever found necessary, during the past 2
years had givern very good resnlts, and scarcely any quicksilver was found in the flues leading away from the last
condensers, and in the whole aggregate length of these flues of 1,643 feet (leaving out joint flue of Nos. 5 and 7
furnaces, as both furnaces were in operation and are continuous in action) only 6 flasks of quicksilver were collected
after a run of 16 months’ operation.

The 2 ironclad continnous furnaces, No. 9, for granza or coarse ore, and No. 8, for tierras or fine ore, were
completed and put in operation during the year 1616. It is interesting to show the LOSt and profit of working the
continuous tierras furnace, based on actual work for 39 days and giving 1.40 per eent yield of. quicksilver:

Cost of tierras at the mine and dumps, 10 cents per carga, or perton..................o.ccooeo. $0.67
Cost of tranSPOTtation: . et R i it ekl harms it e beie cove s v e ot e o 0o P et o e e = e ST 0.35

Total cost of TIETTAR . ... </ -l ki e pmmte e ros mie vty b 2 o 21 vt o pererk o DO e . e S Al 1.02
One day’s supply for No. 8 furnace, 24 tons, ‘Lt $I02 pertton s 7 L S U TN e e S $24. 48
b arsafibanen-in 24 honrs -ol. . Licepk it iilmmsat D8 gl o dtmea B e S hnr s e g 12.00
e | PRGN Ayl X LUME A A T ) [ TS o SRR i e A i 8. S sl A S S T e 0 s o 15.42
VH e ey o soe oo I TR O e SR SR A I L O e O ST R, TS A 9. 00

(Lo e CORMSH66, pelt Aask, OF .t .. iculs & datm pesnnan- mi s b tid i s esmrmugndds S48 v 60. 90
Estimated daily yield, 9 flasks of quicksilver, at 50 cents per pound ................ccooeen.... 344.25

QSN IO e Ve dlh it el 1) L S8 0 e SR e i Saa e T JLn oien JRORIE NS SR e 283.35

As the furnace is expeeted to run at least 300 days in the year, the annual profit would be $85,000 from this
furnace alone. The dumps and old workings of the mine contained a large amount of tierras that could be profitably
worked in this new furnace. Of the old style intermittent furnaces No. 6 was the most favorable exponent, giving
the best results for labor and fuel. In 1876 the average cost of working ores in it was $1.97 per ton, of which 63

I3

o Continuous furnace of Exeli type. 7 b Tierra furnace, Huttner & Scott patent.
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cents was for furnace labor and $1.34 for fuel. To roast tierras in the intermittent furnaeces it was necessary to first
make them into adobes, at a cost of 95 cents per ton for making and handling.

With this data the cost of roasting all the ores handled in 1876 can be arrived at if the work had been done
in the old style furnaece under the most favorable circumstances:

The coarse ores roasted were 7,392 tons, at $1.97per ton...... . .. ... .. ... ............. $14, 562. 24
9,266 tons tierras cost $1.97 per ton roasting and 95 cents per ton making into adobes and

handlingWogether $2925pariton:. o S0 JaaSal code. | oo - - Bl SRR e S S e e 27, 056. 72

Total cost of 16,658 tons for labor and fuel, $2.4985 perton.... ... ... .. ... .. _._. 41, 618. 96

Now, the ironelad eontinunous furnaces Nos. 7 and 9 roasted coarse ore at a cost of $1.1833 per ton, of which
there is for furnace labor 52 cents and fuel 66.33 ecents; the continuous tierras furnace No. 8 works tierras without
making into adobes at a cost of $1.1425 per ton, 50 cents being for labor and 64.25 cents for fuel. The cost
would therefore be as follows:

7,392 tons eoarse ore roasted in improved furnaces (eontinuous), at $1.1833 per ton.......... $8, 747.20
9,266 tons tierras not made into adobes but roasted in new continuous furnace, at $1.1425

ST o SR SR EB SO0 5 s omoe s 2506 So d 5o 280 8 G EEEEeE S B ROte 2 o0 5 camat ~Don e S B - 10, 586. 40

Total cost of 16,658 tons for labor and fuel, at $1.1606 per ton ................ ... ... 19, 333. 60

The year’s work in old furnaees oSt st it il . Lo los coao Lo nld SUD T RS TR ST SR N1 6118996

The-ytear’s work ininew faImacefieost- 2=t fee oot o loo wo Ll Lo sl e LU Sone sl Sl 95838160
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The first 3 condensing ehambers of No. 6 furnace were taken down and in their place a new condenser with
~drying chamber for moist tierras was erected. The first block of eondensers of furnace No. 5 was eoveréd on top:
with iron plates to form a drying floor for moist tierras. The ironelad furnaee No. 9 was eompleted in April, and
was started on May 13. 2 briek eondensers and 2 wood and glass eondensers were ereeted for this furnace and
conpected with the four similar eondensers formerly belonging to No. 5.
For a period of 4 months continuous operation of the 2 ironclad shaft furnaces, Nos. 7 and 9, it was found
that the amount of ore burned was:

POUNDS.

(G178 SRS I SR o oot o IR e OE o STt & o) & S0ES C S05 e 0 0 6oa gs Ao 4 S o G 3, 113, 600

e DO . o = i A L e L ey AP I L) oL (o 1, 571, 200

ROBRL 5= re oo v eaie B L T S IE L it was e sh o Some of 557 o IroABASS.v: S Tris Sty S S e AR REEE 4, 684, 800

or 2,342.4 tons.
The expenses were:

T 1120110y D AU 1 1 = T e s $1, 220. 00

Fors182,75 cords of wood, at $6 per COTd n- ..o .o e o e e ety 1, 096. 50

For 70,272 pounds of ‘coke; at 13 per.ton oo . .5 S0l I R S e SE N o St 456. 76

Totadi o ice e stk st BRI TS st e e Y S L < e e 2,773.26

The furnaces during this time yielded 6,382 flasks of quieksilver, with the following result:

(O aley R BY oxo ol [ ol 70 L TR T g efat By g8 Wil ST L Al i S i L IR SR $0. 190
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(Y ) R . o i e e e e e 5= 0.072

Total eostiper flagleterlba i banshis, o LML Lo e (gl S ool s e e e S 0.434

The new ironelad tierras, furnaee No. 8, Huttner & Scott patent, was completed in Netober and started November
1, 1876. This furnace roasts 24 tons of tierras in 24 hours. It has two brick eondensers covered and joined by iron
plates, which serve as a drying floor for tierras, 2 iron condensers, and 7 condensers of wood and glass. The furnaee
itself is 46 feet high, 10 feet wide, and 38 feet long.

In 1877 a large bathhouse was built for the men working at furnaees. A new briek flue was built for furnaces
Nos. 3, 4, 6, and 8, and a brick chimney was added 81 feet high. The cornerstone was laid on August 25, 1877, for
a new granzita and tierras furnace, No. 3, of the Huttner & Scott type, on the site of old intermittent furnaee No. 3,
which was torn down.

Comparing the results from No. 8 furnace with assays of samples taken trom each car of tierras before charging
the furnace, it was found that during the months of November and December, 1876, and January, February, March,
and April, 1877, this furnace roasted 5,278,000 pounds of tierras, the actual yield of which amounted to 81,319.5
pounds of quicksilver, while the theoretical amount according to assays indicated 87,862.5 pounds contaired in the
ore. this shows a loss in reduction of 6,543 pounds, or 7.45 per cent. Allowing, however, 5 per cent of the total
w2 zht of the tierras for moisture, there was only a loss of 2.58 per cent.
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With the coarse ore furnaces, Nos. 7 and 9, from which assay samples could not be obtained without a great
deal of trouble and additional expense, a similar caleulation could not be made, but as these furnaces had each a
separate system of condensers (No, 7 nearly all of brick and No. 9 of brick and the greater part of wood and glass),
it was remarkable that after a continuous campaign with these furnaces for 9 months ended May 31, 1877, during
which time each furnace roasted 5,241,600 pounds, the ore for both furnaces having been taken from the same ore
bin, the yield of No. 7 furnace w:ls.fon'nd to have been 7,539 flasks, and that of No. 9 furnace 7,541 flasks, the
difference in yield between the 2 furnaces being only 2 flasks,

Large weighing scales had been placed on the track over which the loaded cars passed, so that each charge of
1,600 pounds of ore was accurately weighed.

1n February, 1878, the new ironclad furnace No. 3 was completed. On December 30 of the same year the
work of fuunaces Nos. 7 and 9 ended for the purpose of annual eleaning. The result was for No. 7 furnace, 716
flasks, and for No. 9, 720 flasks, a difference of 4 flasks, both furnaces having been charged with equal amounts of the
same grade of ore. In furnace No. 7, however, a trial had been made of adding 240 pounds of lime to each charge,
but as the furnace produced less quieksilver with the same grade of ore the addition of lime was not considered
beneficial and was discontinued.

The intermittent furnace No. 2 was changed into a Huttner & Scott continuous furnace for granzita, with a
daily capacity of 18 tons, and received the first charge of ore on June 20, 1879. Furnace No. 1 was pulled down
and rebuilt like No. 2 furnace, with a capacity of 36 tons daily, and finished in January, 1830. The condensation
plant of both furnaces was also increased at the same time by adding 14 wood and glass condensers of the latest
style, each 4.5 feet square and 25 feet high, to furnace No. 2, and 21 of the same style to furnace No. 1.

During the year 1882 one Idria condonaer consisting of three cast-iron pipes, eaeh 22 inches in diameter,
standing in a tank and surrounded by cold foter, ras added to the ¢condensing system of furnace No. 7. The flue
leading from furnaees Nos. 7 and 9 having been also connected with the brick flue leading to the chimney for furnaees
Nos, 3, 6, and 8 during the previous year, a Guibal fan, worked by a small tangent wheel driven by water under
high pressure, was added to the brick flue to exhaust the smoke by strong draft. The large brick condensers
of farnaces Nos. 3 and 6, and later on those of Nos. 1 and 2, were improved by eutting out every third chamber
apd eonnecting the different blocks by a system of inclined earthernware pipes. The so-called water back,
consisting of a number of 4-inch tubes filled with running water and passing through one of the chambers nearest
the furnace, was first tried with furnace No. 2, and gave such good results that this system of cooling the vapors
was finally introdueed in all the first two condensers of the different furnaces.

I the year 1882 experiments were made to burn eoal, in part, with wood. These experiments gave good results
with some of the furnaces, but were discontinued immediately in furnaces Nos. 7 and 9, as the small amount of eoal
used (300 pounds, in place of one-fourth of a cord of wood) did not generate the required heat. A set of wooden
screens to aid the condensation of the vapors was introduced in one of the rear condensers of furnace No. 2, and the
same arrangement added to condensers of furnace No. 3. Two new brick condensers were built in place of the wood
and glass condensers for furnace No. 8, each being 10 feet wide, 29 feet long, and 30 feet high, eovered on top with
iron plates cooled by flowing water, and eaeh divided into 2 chambers, the last eondenser also provided with sloping
zigzag screens. A water-tank condenser like that for furnace No. 7 was also added, differing only in having
earthenware pipes in place of the costly iron ones. The iron roofing, being soon destroyed by the acid vapors, was
replaced by thick boards, and the use of water thereon for cooling was abandoned in consequence.

The introduetion in the line of eondensers in 1881 and 1882 of water backs and the new style of Idria
condensers, consisting of east-iron pipes standing in a tank of eold water, also the partitioning of the larger
condenser chambers, proved very effective, as demonstrated by the small amount of quicksilver obtained in the
rear condensers and the proportional amount in the first condensers of the system thus fitted up. The artificial
draft by the Gnibal fan also worked so well that no further cases of salivation occurred. Furnace No. 9 was
supplied, therefore, with a new Idria condenser like No. 7, with iron pipes and water tank, and new brick condensers
containing revolving screens were added during the year 1883,

In 18853 a Guibal fan was placed in connection w1t11 furnaces Nos. 1 and 2, and the chimney flue of these furnaces
was extended 270 feet farther uphill in 1887.

A detailed aceount of the furnaces and condensers has been published in the transactions of the American
Institute of Mining Ingineers, volumes X111 and X1v, from papers by Samuel B. Christy, Berkeley, California,
entitled “Qmuicksilver reduction at New Almaden”, and “Quicksilver condensation at New Almaden”. A few
changes have been made in the furnace work at New Almaden since the publication of these papers.

The addition of 1.5 per eent of fuel in the form of coke and charcoal to every charge of 1,600 pounds of coarse
ore in furnaces Nos. 7 and 9 has been discontinued sinee the beginning of the year 1888, w1th the resnlts that the
vapors are not overheated, and, being less expansive, travel a less distance before they are condensed. The same
addition of fuel to the granzita ore had been discontinued long before.

During the year 1838 an electric plant was installed at the hacienda to drive the Guibal fan for furnaces
Nos. 1 and 2, which are on the east side of the creck. This plant proved so satisfactory that it was enlarged by
the installment of a 16-horsepower dynamo at the Buena Vista shaft, with motors at each of the 2 Guibal fans, the

35 M——14
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connection being made by 7,000 feet of wire. The power is supplied by a small npright engine at Buena Vista
shaft, resulting in a saving in fuel and labor and lessening the danger of fire at the furnace yard. Careful
measurements have shown that 0.5 horse power is sufficient to drive one of the Guibal tfans at a velocity of 60 to
70 revolutions per minute, which is the ordinary speed maintained when condenser cleaning is not being done and
all the doors are closed. During condenser cleaning, with usually 1 condeuser door open, the speed is increased
to 120 revolutions, more or less, depending very much upon the state of the weather.

FURNACE PLANT AT NEW ALMADEN IN 1890.

Number ' Total

}
’ Nashar Number | Number | Number

Number | 1 tinn. | Tnter- 5 Daily | (566 of ore of sepa- | number | Numl of glass | of water- | of Idria . *
O’fai;lf | ous. mittent. RIEEE: SSI;%%‘;‘ roasted. rg‘t’%‘lig‘l‘?fl :;lﬁl,‘g?; \';tol‘n;::{ artlg‘;\;gglll.‘laaé%{sg::_ cg?sdf;‘;f' i Remarks.
1 ] 36} o g, { 6 10 1 21 BER| ert L e ' } Conneet with ane
2 | 1 18 1| 16 2 ! .......... chimney.
3 L 36} Nierras'. s . g / 1 o Rl M = o T (TR
5 1 20 4 | STIER TR s e € oy |-eeeeeeees ‘
6 ) B &% | Granza ....... | 7 16 b i et | | Connect with one
8 1 24 | Tierras ....... ! 4 8 2 2 || chimney ().
7 1 10, . 6 9 2 1 ‘
9 1 1o§ BReE G i { 2 e S 1

a This condenser consists of iron pipes or earthen pipes cooled in a water tank.
b A connection exists also by separate briek flues to another brick chimney eommon only to furnaces Nos. 7 and 9.
¢ The second brick condenser connects with the fourth brick condenser of No. 7, both furnaces mingling their fumes at this point.

The continuous efforts made to improve the working of the'soot and to replace the manual labor of stirring it
on inclined planes, which was the process in use during the last few years, finally culminated in 1888 in the
invention by Snperintendent Von Leicht of a soot inachine by which the soot is cleaned by steam power.

The apparatus consists of a cast-iron pot of nearly hemispherical shape, 3 feet 5 inches in diameter.and 18
inches in depth. A perpendicular shaft passes down through the center of this vessel, the lower end of which is
provided with 4 screw blades that fit exactly the inner surface of the vessel and are made only 12 inches high,
the upper edge of each blade being horizontal. The shaft to which the blades are attached passes through a
cireular opening in the bottom of the vessel just large enough for revolving easily in it, with a play of about
one-sixteenth of an inch. The vessel being filled with the soot to be cleaned (each charge contains 3 cubic feet),
the shaft is made to revolve by proper overhead gearing between 30 to 50 revolutions per minute. In these
revolutions the soot is seraped up by the blades and drops over the upper edge onto the next blade, and so on,
keeping constantly in motion, and thus bringing the small globules of quicksilver in contact with each other, uniting
them, when they flow to the center of the vessel and pass out through the hole in which the shaft revolves.

Below the soot vessel a short inclined floor is laid, over which the eleaned quieksilver runs down and passes
through a gooseneck into a receiver. The soot vessel has the central part of its bottom, about 12 inches in
diameter, on hinges. When the soot has been so far cleaned that only a small amount of mercury remains, the
shaft is raised, the hinged bottom is opened, and the soot dropped on the inclined floor, from which it is easily
taken up by shovels and placed in bueckets to be bronght back to the furnaee from which it originally came. A
portion of it is added to every charge of ore, in order to be burned again.

This soot machine requires about 3 horse power, with a speed of from 30 to 50 revolutions. A charge of soot,
remains about 1.5 hours. The room in which this machine is set up is well ventilated, and the man who attends to all
of the work connected with it, that is, keeping up steam, charging and discharging the soot, tlasking the quicksilver,
ete., is not exposed to any noxious vapors. From June 1, 1888, to September 30, 1889, there were produced in the.
cleaning of the various condensers 8,191 buckets of soot, to which were added 1,226 buckets of ashes, making a
total of 9,417 buckets, or about 4,708.5 cubie fect of soot and ashes worked by the soot machine, from which
were obtained 175,969 pounds of quicksilver, or 2,300 flasks and 19 pounds. The total produetion of quicksilver at
the reduction works during these 16 months was 18,346 flasks, from which it will be seen that the percentage of
quicksilver cleaned by the soot machine was 12.54 of the total amount of quicksilver produced. The total expenses
of condenser cleaning and working of the soot machines during these 16 months was $1,764.15, which gives 1 ¢ent
as the average cost per pound of quicksilver obtained from soot. In this estimnate the cost of fuel for steam is not
included.

Other improvements made include the setting up of a machine for threading flasks and stoppers at the hacienda
machine shop in 1886, by which, if necessary, 100 flasks per day can be handled, and old flasks are made servieeable.
In 1887 the inelined flue from furnaces Nos. 1 and 2 was extended 270 feet farther up the slope of the adjoining hill,
which added much to the general comfort by carrying the smoke to a higher altitude. In 1888 a new water tank of
3,750 cubic feet capacity was erected at an elevation sufficient to provide all the balance loists with the necessary
water, and in 1889 a pump was set up at the water wheel, by which it is worked, pumping water at night, thereby
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economizing expense for pumping. In ]SSS experiments were made with fuel oil as combustible for the furnaces,

but the results were unsatisfaetory.
The aceompanying drawing shows in detail the plan of the present plant at the \Tew Almaden reduetion works.

TRANSPORTATION FACILITIES.

A county road leads from the hacienda to San Jose, a distanee of 12 miles. The Southern Pacific Company
has 2 railroad branches terminating within 2 miles of the hacienda. The Almaden line of the South Pacific
Coast Railw ay division (narrow gaunge) br anches off at Campbell k\mtlon 5 miles out of San Jose, The Almaden
line of the coast division (broad gauge) branches off at Hillsdale, also 5 miles ont of San Jose. From Hillsdale
to Almaden station the distance is 8 miles, and from Campbell 10 miles. The public wagon road does not extend
beyond the hacienda. From the hacienda to the mines on the hill leads a wagon road bnilt with a grade of 9 feet
to 100 for a distance of 2 miles to the hill office, and thence 0.5 mile more to Spanishtown. Branches from this
road lead to all shafts, the planilla, and the ore bins. The whole length of main road and branches combined is
10.8 miles. Another wagon road leads to the company’s woodlands, a distance of 5 miles.

WATER SUPPLY.

The water supply on the hill is derived from 3 sources, springs which furnish between 30 and 55 gallons
per minute, or from 40,000 to 80,000 gallons per 24 hours, aecording to season. The main supply comes from the
so-called Black Hills, a part of the eoast range of mountains, south of the mines, about 2.5 miles distant. The
water is earried in pipes and distributed in water tanks, from whieh the branch pipes lead to the shaft houses
and dwellings. The amount of water stored in the tanks on the hill is 157,400 gallons. There are 8 tanks of 15,000
gallons eapaeity each, 2 of 10,500 gallons, 2 of 2,700 gallons, and 5 of 2,200 gallons. The main Black Hills pipe
and braneh pipe lines are eomposed of 2.5-ineh pipe, 4,750 feet; 2-inch pipe, 4,500 feet; 1.5-inch pipe, 4,050 feet, or a
total of 13,300 feet, and branches of 2,1.5, 1, and 0.5 inch pipe, together, 14,800 feet. The total length of pipes is
28,100 feet, or 5.32 miles.

As proteetion against fire there are 12 hydrants, each provided with 50 feet of hose, distributed at the different
shaft houses and in front of the office and store.

The water supply to the hacienda and furnaee yard eomes from 3 springs and from Alamitos creek. A dam
aeross Alamitos ereek diverts the water into a wooden flume 14 inches wide and 12 inches high and is earried through
the flume a distance of 2,500 feet to a pressure box at the south end of the furnace yard. From this pressure box a
sheet-iron pipe, 14 inches in diameter and 845 feet long, brings the water to the penstock of the overshot water wheel,
which drives the machinery of the machine shop, the blower for the blacksmith shop, a 28-inch circular saw for sawing
wood, alathe, and a 16-ineh eircular saw in the carpenter shop. Wlhen not used for this purpose it provides power
for a pressure pump, which delivers water by a 4-inch and 6-ineh pipe, 650 feet long, into the large water tank as supply
for the balance hoists. The water wheel has a diameter of 20 feet, is 6 feet wide, and gives, aecording to the amount
of water available, from 3 to 5 horse power. Surplus water from the penstoek of the water wheel passes throngh
300 feet of 6-ineh pipe into a 6 by 12 inch wooden flume 2,813 feet long, that runs along the foot of the hill on the
west side of the hacienda village and distributes water for domestic purposes. The water escaping from the wheel
runs into a diteh, which carries it along the road through the village and is used for irrigating purposes. The total
length of pipe lines is over 8,000 feet, consisting of 6, 4, 3, 2, 1.5, 1.25, and 1 ineh pipe.

There are 5 large storme tanks 2 of these, with an aggregate capaeity of 6,900 eubie feet, are located 300
feet above the floor of the furnaee yard. These tanks are supplied with water by a spring in Deep gulch, earried
by a V flume 1,400 feet in length. The water is used for fire plugs, of whieh there are 11 2-ineh hydrants and 10
1.5-in¢h hydraunts distributed throughout the furnace yard. A tank of 4,530 eubie feet eapaeity is located on the hill
slope west of the furnaees, 80 feet above the furnace floor of Nos. 7 and 9, supplied from the overflow of the higher
tanks just mentioned.

SURVEYING.

in the form of tulmela, drlftsl shafts, OI‘OSSUItb, me‘huesz and w1nze§ isover 46 mers. From ore sﬁ)pes over 1,500, 000

tons of material have been extracted. The bulk of this network of exeavations 1s ineluded in an area 6,000 feet.
square, and has a vertieal extent from thg summit of Mine Hill to the lowest level of nearly 2,300 feet.

MINING.

The place of the first prospeet work was on the southeast slope and 160 feet below the top of Mine Hill, which
is the highest summit of the ridge on which the mines are located. The work of exploration consisted of a tunnel
driven into the hill that intersected some of the small veins of einnabar. The work progressed slowly under the
supervision of Castillero and Padre Real, one of his partners in the property, with a few Indians to do the work.
In December, 1846, the property was transferred under certain conditions to the firm of Barron, Forbes & Co., of
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Mexico. _Under the new management. the mine was brought into better shape, and it may be said that from that
date the mining operations at New Almaden began. The early miners were Mexicans, and the first underground
‘Wwork plainly shows their style of working. The ore was mined without any regular system, being in a great
aneasure taken out by tunnels driven into the hillside, with small upraises or downward fiiclines that followed the
indicatious of eiunabar, or by shallow shafts that were simply eircular Iioles in the ground, provided with notched:
(timbers for elimbing up or down to bring the broken ore to the surface in rawhide baskets, called ¢ serones”, that
que carvied th;lw miners on their backs, as it is seen to-day in many of the Mexican mines, the load being
. 'sometimes as much as 250 1)0lllldh. This style of mining was. sufiicient.for the time, as the ore bodies were found
near the surface of the ground.and were of considerable extent... Neither horses nor mules were employed in hoisting,
0T were thu‘e any tramways or cars. At the surface the ore was ele: leaned from waste tock and then carried by mules
in “sacks down._to_the reduction works, Ioeated on the creek at the foot of the mountain, about 1,200 feet below the
Inine.

In 1851 a_large adit was begun to facilitate the extraction. This tunnel, ealled the “main tunnel”, pierces
the hill 320 Teet below the summit. It started on a course north 45° west (magnetic) from the south side of
Mine Hill(«). The tunnel for a double track of cars was made 10 feet wide and 10 feet high, with arched roof,
supported by timbers of redwood 6 inehes square in cross section. The timber sets were 2 feet apart and cover v(l
with lagging. The length of this main tunnel was 807 feet. 1In front of this tunnel a large level place was
construeted with the débris from the mine for a planilla or cleaning floor, on which the ores were cleaned from waste
rock and sorted. The ground above this tunnel proved to be very rieh in mineral, the ore ground reaching to the
very summit of the hill. In it were sitnated many valuable deposits, known as the “labores” (b) of San Rosalio, San
Pablo, San Antonio, San Ricardo, and San Pedro, somewhat irregular in their course, but all dipping toward the
north and west. These labores proved very valuable and yielded large quantities of igh-grade ores. This upper
ore ground had an extension of 230 feet wide by 400 feet long, dipping in several ore bodies from the surface to the
300 level.

Following the indications in depth, a shaft was sun]' at the distance of 769 feet from the mouth of the main
tunnel, ealled the “main shaft”, and provided with 2 eompartments, 1 for hoisting and 1 for ladder way. A whim
round of 38 feet in diameter, worked by mules, supplied the 1)0\\91‘ for hoisting during the first years, and was
afterward replaced by a steam engine supplied with steam by a boiler set up at the mouth of, the tunnel. The
bottom of the shaft finally reached the 600 level at a depth of 573.76 teet below datum point, or 242.25 feet below the
floor of the main tunnel, ,

In November, 1857, another adit, then called New tunnel, and at present known as Day tunnel, was begun from
the northeasterly slope of Mine Hill, at a point 459 feet below the mouth of the main tunnel, for the purpose of
draining the ground in the 600 level, which the main shaft had reached, and also to provide a traimway for all the
ore ecoming from this part of the mine. Its progress was stopped by the injunetion issned by the United States
court, after reaching the distanee of 508 feet. The injunetion having been raised in 1861, the work on the tunnel
was again resumed, and eontinned with various short interruptions until it had reached a total length of 1,887 feet,
at whiell point it connected with an interior shaft, ealled the Junetion shaft, sunk from the upper works on the 600
level (571 feet below datum). This shatt was started in April, 1862, from the northern end of the ore ground on
the 600 level and reached the Day tunnel level on August 1, 1864.

The main shaft had opened up the 10-fathom level (377 feet) (¢), the 27-fathom level (430 feet), Bestor level
(507 feet), and Saunta Rosa or 600-foot level (573 feet). Thus far the mine had been opened when the Quicksilver
Mining Company became the owners of these lands and mines and assumed the entire eontrol of the works, on
November 1, 1863.

The deposits of ore had been explored down to the 600-foot or Santa Rosa level, and great ore ehambers
developed, of which the most prominent were the San Rieardo (194 feet); San Antonio (214 feet); San Ygnazio and
San Clemente; La Cruz, on the main tunnel level; Dios te Guia (400 feet); Far West (400 feet); Ardilla (400 to 500
feet); Ventura (530 feet); Buenos Ayres (560 feet); Marysville (585 feet), and North Ardilla (from 550 to 600 feet).
These ore chambers formed irregular excavations, often overlying each other in the vein, whieh varied in width
and inclosed deposits of ore from 10 to 30 feet in thiekness, the cinnabar showing an intrieate network of veins
within the great mass of gangue. The cinnabar veins, ealled ‘hilos”, when small, often assumed a persistent
regularity in a north and south direetion, the walls of the gangue, or vein matter, generally being soft or of indurated
elay schist or serpentine. The upper portions of the mine above the main tunnel level were nearly exhausted;
some of the labores had fallen in, were dangerons to work, and had to be abandoned. The Quicksilver Mining
Company also took possession of all the outside mines that extend through their property from Mine Hill
northwesterly, a distanee of 3.75 miles, on a ridge whieh runs in that direction.

Beginning at the northwest boumhry of the company’s lands and l)lO"'l(’Sblllg southeasterly to Mine Hill were

@ The summit of Mine Hill is the datwn point for all 910\ ations unde rrvround or on the surface, the point being marked by a monument set in the ground and
covered by an iron cross. Tbe main shaft is almost directly below this monument.

b **Labor”, plural **labores”, is the Spanish name for ‘‘ore stope” or *‘ore stopes”.

¢ Figures in parentheses are elevations below datum point.
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the following mines or prospects: (1) the Senador, (2) the Purissima, (3) the San Antonio, (4) the Enriquita,
(5) the Providencia, (6) the America, (7) the San Pedro and Santa Mariana, (8) the San Franeisco, this last.one
being on the south stope of Mine Hill, but disconnected trom the workings of the main tunnel. There were also a
great number of tunnels and prospeet shafts scattered wherever indieations of ore had been found.

The general ontlook was not very encowraging. The total length of all the drifts, tunnels, shafts, and winzes
opened in the outside mines amonnted to 29,919 feet, not hicluding any of the workings in the Almaden mine
proper, opened from the main tunnel and Day tunnel.  The great ore bodies had already been systematically worked
during 14 years. The great Ardilla labor, one of the largest and riehest ore deposits, had been worked out to the
northwest, and the mine, having produced so largely for many years, was now confined to a small extent of ground.
Other ore bodies were still unknown, and the prospeets for the future were doubtful.

All exeavations in the mine worked as mineral ground, ineluding ground strictly productive of cinnabar, but
not ineluding all the mouths of tunnels and adits, were contained in a parallelogram of 450 by 600 feet.

Tne DAY TUNNEL had intersected a large area of barren ground, and was conneeted with the npper workings
in 1871, when it gave facilities for ventilation, transportation, and drainage that were much needed. The prineipal
vein that had been followed northward dipped northward, and it was expected that the continnity of the ore would
be found in that direction. A small branch of ore obgerved in the beginning of 1865 extended northward from the
Great Ardilla labor, and widened out and improved gradually until 20 men were here employed in breaking ore. When
this ore body finally gave out, in Angust of the same year, another ore deposit was discovered on the 600-foot level.
This ore deposit, called Santa Rita labor, opened out into one ot the most valuable deposits ever known in the mines.
The ore was of the richest quality, and up to the end of 1867 yielded alone 5,149 tons of’ ore. The labor extended
from the north Ardilla, on the 600-foot level, in a northerly direction and almost horizontally, a distanee of 375 feet.
Here it divided into 2 branehes, one called the Santa Rita East the other the Santa Rita West. The Santa Rita
East extended a further distanee of about 200 feet, the Santa Rita West more than 300 feet. The width of this
large ore deposit varied between 30 and 100 feet, with a height or-thickness of ore ground from 20 to 40 feet. The
Santa Rita proper, discovered in 1863, beeame exhausted in 1871, having yielded a total of” 11,616 tons of rich ore.
The Santa Rita West was discovered in 1868 and exhausted in 1870. It yielded a total of 5,937 tons of ore.
Altogether the labores named Santa Rita produced a total of 25,294 tona of ore, that averaged not less than 10 per
cent quicksilver. :

While these discoveries took place in the Santa Rita ground the other parts of the mine were still worked and
produeed some ore, and the more prominent labores were some above the 300 level, and below this level the Pruyn,
La Cruz, Dios te Guia, 10-fathom and 27-fathom levels, the Collegio, Buenos Ayres, Sacramento, Far West, Santa
Rosa, the Velasco workings, and some of the outside mines, all adding their quota to the general ore production.
As the works progressed still farther north and extended east and west, the ore bodies grew smaller and more
seattering, spread out and dipped more steeply north and west. A notable exeeption in this general downward
dip'was the eonnection with the ore body kunown as the Velasco group that rose upward and was opened by the.
Velasco tunnel in 1864 (400 level), and another tunnel called Road tunnel. Both tunnels furnished small deposits
of high-grade ores, which reached to the 500 level, and descended from what was known as the Theater labor, worked
in 1872, steeply to the 600 level. Here the ore disappeared and only barren vein matter remained.

The northwestern explorations opened up the labores known as the Giant Powder (620 feet), the Ponce (624
feet), the New Santa Rita West (640 to 700 feet), discovered in 1871, the Santa Ana, Ossuna and Vietoria (637 to
776 feet). These ore bodies apparently formed the northern boundary of the pay chute. The vein, here smaller
in size, took a sudden steep plunge down to the 900-foot level with only small detached ore deposits, and in 187 3 the
mine gave little promise of eontinuance.

As the bodies of ore diseovered during the past years had eontinued in their northward eourse with a dip north
and west, the only remedy remained to search for the new ore bodies in that direction and at a greater depth, the
Day tunnel being too high for these explorations.

On June 10, 1871, gronnd was broken for a new working shaft. This shaft, called the Randol shaft, named after
the manager of the propelty was located on a spur of “Mine Hill at an elevation of 426 feet below datam point, 359.5
feet above the mounth of Day tunnel, and about 440 feet north of the rich workings in the New Santa Rita West.
The Randol shaft reachied the vein 1,151 feet below datum, on the twelfth level. The explorations from this shaft
were of the greatest importanee for the future of the mine e, as they diselosed fywoprominent ore chimneys, one lving

east, the other west, of the shaft. In the western ground the_y continued almost without interruption from the Great

-Santa-Rita Tabor (700 Tevel) ) down to the 2 ,200-foot level of the mine, while in the eastern ground the ore deposits

ber~ at the 900 level and m\tended to the 1,900 level.

hese ore bodies have had a width of 100 to 300 feet, and a thickness from 12 to 20 feet and more, and have up
to the present time yiclded the regular supply of ore. With this same object in view, other shafts were sunk from
time to time and eonnected by underground workings with the general system from the Randol shaft, viz: the Santa
Isabel shaft, started in 1877, reaehing down to the 2,300-foot level; the Buena Vista shaft, started in 1852, also
reaching to the 2,300-foot level, and the Saint George shaft, in 1887, reaching to the 1,200-foot level. South of Mine
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Hill the Washington shaft, begun in 1881, reached down to the 1,100-foot level. The Santa Rita shaft was opened
in 1884 as a prospeet shaft from the ground above the Santa Rita labor, and sunk to the 900-foot level. piercing
through the old Santa Rita labor.

HACIENDA TUNNEL.—The mouth of this tunnel is 1,800 feet south 15° west (magnetic) from the hacienda office
in the ravine of Alamitos creek, which flows through the furnace yard of the hacienda. Its mouth is 1,202 feet
below the summit of Mine Hill. The course is north 70° 25/ west from its mouth for a distance of 1,848 feet, when it
takes a more northerly deviation for 492 feet, then returning again to an almost westerly course for 496 feet; total
length, 2,836 feet. The tunnel was started in January, 1867. Its object was to serve as a drain tunnel for the mine
and for transportation. After having advanced a distance of 486 feet work was stopped. The developments in the
Cora Blanca mine, made in 1874, with a rich ore body in sight, and apparently crossing the hacienda tunnel line,
have new encouragement, and the tunnel was continued again in December, 1874, this time with machine drills, to
insure its speedy completion into the ore ground of the Cora Blanca mine. In October, 1876, it had reached a distance
of 2,135 feet without intersecting any vein. Work was then temporarily stopped, while the Gray shaft was sunk to
the 1,000-foot level. The tunnel work was again taken up in January, 1878, and, having reached a total distance of
2,340 feet from the mouth, the direetion of the tunnel line was changed to a conrse of almost due west (magnetic) to
intercept the productive vein of the Cora Blanca mine, which indicated a piteh in that direction, and a large vein,
30 feet wide, was intersected, on which branch drifts were run north and south for 130 feet. The indications,
however, were so unfavorable that all further progress was stopped in August, 1879.

THE CORA BLANCA MINE.—This mine is situated on the east slope of Mine Hill in a direction a little south of
east of its summit and from it about 1,300 feet distant. Its vein is entirely disconnected from the vein system of
the main mine, running on a true north and south eourse and dipping east. The ore deposits were discovered in
1864, and produeed 1,800 cargas (a) of high-grade ore during the first 3 months. The openings then eonsisted
simply of surface works, opened by tunnels. The ore was found in bunehes in a vein close to the surface. These
upper works were soon exhausted. In 1873 a shaft was sunk, called the Cora Blanca shaft, eollar 574 feet below
datnm, which struck ore at a depth of 53 feet. Steam hoisting works and a pumnp were erected. A tunnel that had
been started in the ravine, 1,000 feet east from the shaft, ealled the Deep Guleh tunmnel, connected with the Cora
Blanea shaft in 1874, its elevation being 770 feet below datum (summit of Mine Hill). In 1875 the Cora Blanca mine
produced 6,262 cargas of rich ore. The yield lessened in 1876, the vein becoming much harder below the level of the
Deep Gulch tunnel (800 level). Another shaft, called Gray shaft, was sunk in 1876, about 660 feet east of the Cora
Blaneca shaft, and alongside of the Deep Gulch tunnel, 350 feet from its mouth, to prospect the vein at greater depth.
The steam hoist and pump were transferred from the Cora Blaneca shaft, and the shaft was continued down to the
1,100-foot level. As all efforts to find ore below the 800 level proved futile, the mine was abandoned in 1879, The
Cora Blanca shaft has conneetion with the 600, 700, 800, and 900 levels; the Gray shaft has stations at the Deep
Guleh tunnel level (764 feet), the 900, 1,000, and 1,100 levels (846, 944, and 1,045 feet below datum).

THE SAN FRANCISCO MINE was opened in 1864. 1t is situated on the south slope of Mine Hill, about 650 feet
southwest from main shaft. The vein has a northwest and southeast course, and had originally been opened by
2 adits, the upper San Francisco and the lower San Franciseo tunnels. As the work progressed downward the
vein improved in eharacter, but the yield was irregular. The workings were connected with the main tunnel by
the San Franciseo branch tunnel in 1869. The ore produetion of the San Franeiseo mine in 1866 amounted to 7,238
cargas, reached 13,6386 -cargas in 1867, and diminished to 8,661 cargas in 1868. In 1863 a shaft, called the San
Franeisco shaft, was sunk from the 300 level, and in 1869 connected with the Santa Rosa ov 600 level. () It was
provided with a steam hoisting engine, set up at the shaft on the 300 level. The labores on the 300 level and
above the Manilla and Arcial on the 400 level and the Warren on the. 500 level were the most prominent, the
last produecing nearly 4,000 cargas in 1871. In June, 1874, the New World labor was discovered from the 600 level,
This labor extended 220 feet in length, more than 80 feet in width, with a height from 10 to 20 feet, and produced
high-grade ore. From the surface down to the 500 level the vein maintained an almost perpendicular position.
The vein of the San Franeciseo mine has an average width of from 50 to 60 feet. It has been prospected over a
length of 900 feet, and was found productive over a length of 500 feet. In the New World labor the vein took a
piteh of abont 45° southwesterly and finally connected with the 800 level, the Santa Clara, which is a continnation
of the Day tunnel. This continnance of the ore body led to the establishment of Washington shaft, first ealled
Garfield shaft, whieh was begun in November, 1881, at a point 470 feet southwesterly from the San Franeisco shatt.
The Washington shaft starts from the surface, its collar being 176 feet below the summit of Mine Hill. In June,
1882, 416.5 feet of the 3-compartment shaft had been sunk and met with the upraise, 142.5 feet high, from the Santa
Clara drift, a total of 559 feet, then continued down to the 1,100 level, which it reached in January, 1885, The 800,
900, 1,000, and 1,100 stations completed, vigorous prospecting was carried on. However, the ore bodies found were
limited in extent and reached only to the 830 level. Below this the vein became flatter and spread out in every

a A carga is a Mexican load of 300 pounds.
b The San Francisco shaft has stations at the 300, 400, 500, and 600 levels, at 320, 370, 465, and 560 feet, respectively, below datum.
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direction, while the ore showed only in small branches. The regular prospect work from the shaft was discontinued
in the winter ot 1887.

THE SAN PEDRO AND SANTA MARIANA MINES have been only superficially developed. Shallow shafts or inelines
and prospeet drifts of short distances were driven in a very irregular way by prospeectors in following the ore
indications, and as they were not very encouraging little attention was paid to systematic development. The 2
prospects formed simply an adjunct to the larger mines. In November, 1864, altogether 1,608 feet of tunnels and
shafts had been drifted in the San Pedro and 1,547 feet in the Santa Mariana ground. The vein has apparently
a connection with the San [rancisco vein. The ore produetion in San Pedro and Santa Mariana virtually stopped
in 1868, although small amounts of ore were broken by tributers from time to time in later years.

THE AMERICA MINE, previous to 1864 called ¢ Bull Run”, was opened in September, 1863. The mine is
sitnated 1,500 feet northwesterly from the San Pedro workings. The surface of the ground shows mueh broken
vein matter. A tuunel called Upper Ameriea, driven 175 feet in length to drain the upper workings, which had
started with a small shaft, was completed in July, 1865. Its mouth is on the south slope of the hill, about 100
feet perpendicular below the shaft before mentioned. The ore veins in descending become narrow and almost
perpendicular. Another tunnel was started 120 feet lower, called the Lower America tunnel, and driven a distance
of 750 feet, as the ore bodies pitehed a little to the north. A shaft 216 feet deep was then sunk from the surface.
Considerable water was found, and gave much trouble. As the expense of erecting pumping works was not likely
to be eompensated by the ore in sight, further work was stopped, the engine was removed, and a long tunnel, known
as the Great Western, was projected and driven some distance. The ground became very hard, the distance to be
driven (1,170 feet) was considerable, and as only 150 feet in depth were gained by it, the work was stopped in 1867,
Some metal was broken from the old workings in 1868, 1869, 1873, and 1874 by tributers.

In October, 1885, a new 2-compartment shaft was sunk, with steam hoisting works and pump, about 200 feet
southwest from the old shaft. The mouth of this shaft is 147 feet below datum point. It reached the 700 level in
March, 1887. '

Stations were established at the 500, 600, and 700 levels, at 411, 506, and 601 feet below datum, the 500 level
connecting with the lower Ameriea tunnel. The developments from these upper levels were unsatistactory, and the
700 level was very wet. The shaft was sunk 200 feet deeper in the year 1888, with the intention of connecting it
with a erossent from the 1,400 level, Santa Isabel shaft. ‘A large outburst of water injured the shaft in J uly, 1888,
and the unstable character of the ground, combined with the great cost ot sinking 400 feet déeper, also the little
encouragement which the lower developments had given, resulted in the temporary abandonment of this mine.

THE PROVIDENCIA MINE is about 4,800 feet south‘westerly from the new America shaft. It consists mainly of
surface works that were opened before 1864. Several small dritts were run into the south slope of the main ridge,
which is all vein rock. Onme, called the Provideneia tunnel, 711 feet below datum, reached ore at the distance of
120 feet. Another, the Ravine tunnel, 866 feet below datum, was started in 1864, 155 feet below the Providencia
tunnel. Its whole length, straight, is 470 feet, with a branch 142 feet. Some prospecting was done in 1867 and 1871,
with poor results. This mine has remained idle ever since. It is stated that it produeed several thousand cargas of
superior ore.

THE ENRIQUITA MINE is situated 2,000 feet northwest from the Provideneia tunmnel, on the south slope of the
main ridge. The ore body had the shape of a flat arch, its western end with the course north 33° west, the east
end south 68° east (magnetie), and a total length of 550 feet, not continuous, but with interruptions in length as well
as in depth. This mine was opened in 1859. 3 principal tunnels had been driven—the main tunnel, the
Federico tunnel (870 feet below datum), and the Esperanza tunnel, the first one being the lowest. From these
tunnels the ore bodies were developed by shafts, winzes, and branch drifts. The upper works being nearly exhausted,
the Eldredge tunnel was started in 1863, at the lowest point obtainable in the ravine of Capitancillos creek (1,180
feet below datum), for the purpose of gaining greater depth in the mine and to ventilate and drain the upper
works, which had been troubled by foul air and water. In 1865 the Eldredge tunnel had reached a distance of 619
feet; 60 feet were added in 1867. The work was continued in later years from time to time until, in 1874, the tunnel
had reached a total length of 875 feet. In 1874 work was again resumed in the upper mine, and prospecting was
done in the San Andreas ground, where 282 feet were drifted. Very little ore, however, was found. At the end of
Mareh, 1875, all work was discontinued at the Inriquita mine, as the low priees of quicksilver did not encourage
prospecting at a point so remote from the general works.

THE PURISSIMA MINE was worked to a small extent in 1860, and it is said that rich ore was found. In 1864
the wholé prospeet work aggregated 194 feet ot drifting and sinking.

The San Mateo shaft of this mine, which lies about three-quarters of a mile northwesterly from the Enriquita
mine, was sunk in 1874 through ore ground a distance of 87.5 feet. The ore, however, appeared only in small branehes.
Further explorations were stopped for the same reasons which led to the suspension of work at the Enriquita.

THE SAN ANTONIO adjoins the Purissima ground on the east; development, 538 feet of drifting and sinking.
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THE SENADOR MINE is nearly 1 mile northwest from the San Mateo shaft on the north slope of the ridge, and
within one-quarter of a mile from the western boundary of the company’s lands, adjoining here the lands of the
Guadalupe Mining Company. A small shaft and tunnel were driven and sunk, and some 400 cargas of good ore
were taken out. A tunmnel 40 yards lower in elevation was driven in 1873. No work has been done at this mine
since then, when the total length of drifts and shafts amounted to 480 feet. ' :

The illustration of the undergronnd workings shows the present condition of the New Almaden mine. The
table following gives the co-ordinates and elevations of the different shafts and tunnels, the datum point for
co-ordinates being a point 30 feet distant on the line and outside of the Hacienda tunmnel, marked by a monument
post. The datum point for the elevations is a monument on the swnmit of Mine Hill, from whieh all levels on the
surface as well as underground have been determined. This point is 1,755 feet above sea level.

CO-ORDINATES, ELEVATIONS, ETC., OF PRINCIPAL SHAFTS AND TUNNELS.

[Feet.]
; CO-ORDINATES FROM |, Elevation I I
MONUMENT H. I} of collar of | Lowest | Absolute
| No. SHAFTS AND TUNNELS. | ishaft below level depth from
B EA IR e e - (] ¢ dagnim opened. surfaee.
North. | West, || point.
L A51, e 11 WAN YRS v - [ . dinS - A ' _ v,
17| Main shaft (@) - 2 S o Sy 1, 760 ‘ 4,945 ! 317 700 345.0
2 | Randol shaffi(h) et s S siiny Sy ey T 3,535 | 5,445 426 1, 800 1,340.0 |
3 ..]. Santa Isabel shaf(b)if: 5= STt S we oos 20 4,105 1 6, 595 728 | 2,300 1,526.0 |
4 | Buena Vista-shaltiib). SO0srintois RNie s Bk 58 5, 060 ‘ 5,990 | 885 2,300 1,375.0 l
5 | Saint George SHAFE (@) < -veeenneenmennnaneannn. 3,020 | 6,240 | 570 1,200 548.5
6 Almaden shafith(b) . 0L a0 ok L. A i 1,990 } 6,245 275 700 484.5
7 | Santa Ritashaft (@)....cocooooeiean. 2,480 | 5,015 125 900 | 761.5 |
8 | Washington shaft (b) .....c.conoeiotn 5 830 | 5,605 | 176 1,100 ] 880.0 ]l
9 | San Franeiseo shaft (b) 3 Al, 130 | 5,245 78 600 485. 0 |
10 Cora Blanca shaft (@) ................. - 3970 N 3,565 || 574 900 275.0
11 Grey shaft (@)....cc.-...clo.iiael § 1.390 | 2,925 618 1,100 457.5
12 | America shadh/ ()£ £ o acoos S oo S80S 2,240 | 8,195 . 147 700 809.5
- P AT Main tommel LT E Y L T T 1,245 ! 4,380 326 08 Sk A € e !
2| Db tririndl VL0 I 7 o SRR R 3,680 | 4,000 | 785 T e AT |
1€ | Hacienda tunnel-. 101 S8 SRS S A ST N T 25 70 || 1,202 (CIE TR e T S |
| D' | Deep Gulch tunmel . -...coceueueenecaennasamnsas 1,305 2,575 |f 770 Ty e s ‘
| E | Randol crossemt «-«oceooucneeosoonaueioiamzusns 4245 | 5,5% 760 (G A B s 1
; F | Great Eastern tunnel......... VIR v Y. el SN I 3,240 | 4,190 528 P Y v t
a Closed. b Open. ¢ At mouth.

The Junetion shaft goes from the 600 level (Santa Rosa) to Day tunnel, or 800 level; co-ordinates, 2,170 north
and 4,810 west. k

The shafts of the outside mines are not comprised in this list; neither are the tunnels, as they are of little
importance now. The above shafts are those that are or have been provided with steam hoisting works. Those
mentioned as opened are in first-class working condition at present date. The tnunels or adits are all open, with
the exception of the Haeienda tunnel.

The wnain horizons or levels are opened from these shafts at distances of 100 feet, more or less, perpendicularly,
the absolute elevation being determined by loeal necessities, as connection with levels from other shafts already
opened; or with adit tunnels, ete.

The aggregate length of all shafts, winzes, drifts, tunnels, and erosseuts was 46.35 miles at the end of December,
1889, not inelnding many prospect drifts that were run during the first few years of mining at Almaden and
Enriguita, as no record has been kept of these plaees.

The usnal method of prospecting for ore during the first period of mining at Almaden, that is, from 1845 to
1870, nearly, consisted in crossentting the vein and then following the indieations of the small einnabar veins,
called by the Mexican miner *‘hilos”, that usually led to larger deposits. This method was followed in the
upper portions of the vein, where the ore bodies occupied all possible positions, sometimes near the middle of
the body of vein, sometimes near the hanging wall. Later explorations in depth demonstrated, however, that
ore bodies almost persistently followed only the contact of the hanging wall (called “‘alta” by the Mexiean
miners) with the vein. The explorations, therefore, were always along the alta wall of vein, no matter how tortuous
the direction might be. The ore ground above the 800 level was much more irregular and seattered than that
below this deptl, where 2 prominent ore chutes were developed, whieh could be relied on with almost positive
assurance within eertain limits. One of these ehimneys, or ore chutes, is situated on the northeast side of the
Randol shaft, the other on the southwest side, and they have been commonly called the north and south veins. The
north vein has eontinued without interruption from the 900 Ievel to the 1,900 level as ore bearing, but has been
opened as far as the 2,300 level, the latter distanee being barren. The sonth vein has continned, withont any
interruption whatever, as an ore-bearing vein from the top of Mine Hill down to the 2,200 level, a total distance,
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measured on its dip or slope, of nearly 3,800 feet. Below the 2,200 level this vein has proved barren. Branch
veins were found in the hanging ground of these main veins, on the north vein as well as on the soath vein.
Their extension upward or downward, however, is not continuous, and the ore bodies were developed hy
crosscutting from the main levels. This seeond vein system is so irregular and uncertain that no reliance :an be
placed ou its being met with by erosseuts. [t is only by a very broad and general comprehension of the vagaries
of the e¢innabar ore bodies that anything like a favorable result might be anticipated. This must explain the
enormous amount of underground work done in these mines. The ground explored by the different shafts, including
the Washington and Cora Blanca, oecupies an area of over 1 square mile.

The early developments of the New Almaden mines were by adits and small shafts, as they are commonly used
by the Mexican miners, who were the first laborers employed. The unknown strueture of the vein and its apparent
irregularity made it difficult during the first period of mining to decide upon a system to be followed throughout.
The introdunetion of Inglish-miners (Cornislunen) bronght about a deeided ehange in the methods of working, and
the nse of steam hoisting works and pumping engines obliterated all differences that might have existed in the
deep miming-employed at New Almadén and elsewhere.  Some local custons and arrangements exist, however, and 3
to explain all these a full deseription of the methods of mining as pursued at New Almaden will be given in the
following pages.

At the present day ore is brought to the surface from great depths, and the underground work is entirely done
through shafts. From these shafts levels are excavated at regular intervals of about 100 feet. From these levels the
prospectitig work is proseeuted by drifting, sinking, or upraising, as cirenmstances may require, along the vein, or
crosseutting the hanging wall or foot wall in search of other veins or ore bodies. These explorations are not
confined to one level at a time, but inelude several. The ore bodies when found are usually extracted by stoping
out overhead, although underhand stoping is often resorted to, ;

SHAFTS.—The shafts resemble each other in general features. They are vertical and timbered throughout.
The size of their timbers and the distanee between sets of timber vary according to the size of the shaft and the
nature of the g_ound throuﬂh whieh they have been sunk,

The Randol is the punupdl working shaft, and has held this place during the past 16 years. Tt has only
2 compartments, one for hoisting, the other originally for pump work, but at present only used for ladder way.
Its size is 4 hy 9 feet in the clear, the hoisting compartment being 4 by 4 feet, the pumping compartment 4.5 by
4 feet, and a 6-inch partition between the 2 compartments. It is closely cribbed with 8-inch timbers from top to
bottom. The collar of the shaft is 426 feet below datum point. Its actual depth to the bottom of the snmyp is 1,340
feet. Beginuing at the 800-foot station (758 feet below datumn), connected with the surface by an adit level, the
Randol crosscut, the shatt is provided with stations at every 100 feet of depth, the lowest being the 1,800-foot
station, and level, at 1,751 feet below datum.

The Santa Isabel shaft'has 3 compartments, 2 for hoisting and 1 for pumping. The shaft is 13 feet 8 inches
long by 4 feet 6 inches wide in the elear, each hoisting compartment being 3 feet 8 inches by 4 feet 6 inches; the
pump compartment 5 feet by 4 feet 6 inches. The partitions between the compartments are 8 inches thick. The
timbering consists of open sets of 10-inch timber with lagging from the collar down for a distance of 60 feet,
followed by elose cribbing with S-inch timbers for 240 feet; then again open sets of 10 by 10 inch timbers, and
farther down of 10 by 12 ineh timbers. The open sets of 10-inch timber are 3 feet between centers; the 10 by 12
inch sets are placed at 3 feet 6 inches between centers. The pump compartment also contains the ladder way. The
collar of the shaft is 728 feet below datum; the actual depth to bottom of snmp is 1,526 feet. IFrom this shaft
stations are established at the 1,400, 1,700, 1,900, 2,000, 2,100, 2,200, and 2,300 levels, represented, respectively,
by 1,303, 1,653, 1,856, 1,957, 2,035, 2,134, and 2,234 feet below datum point.

The Buena Vista shaft is 5 by 15 feet clear inside of timbers, and has 2 hoisting and 1 pumping eompartments.
Each hoisting compartment is 3 feet 8 inches wide. The pump compartment is 6 by 5 feet, and is provided with ladder

way. The shaft is closely cribbed from the collar down for 50 feet with 12-inch timbers. Then follow open sets of

12 by 12 inch timbers, 3 feet between centers. The partitions are 10 inches thick. The collar of the shaft is 885 feet
below datwn point, the bottom 2,260 feet below datum, or 509 feet below sea level, making a clear depth of shaft of
1,375 feet. An adit level Lonnects with the shaft 306 feet below the collar, used as drain level for the water raised
by the pumps. Ounly 2 stations are established in this shaft, 1 at the 2,100-foot level (2,046 feet below datuu), and
1 at the 2,300-foot level (2,246 feet below datum). EX])lOI‘dthllb below the 2,100-foot level having been suspended,
the shaft has filled with water to that level. ¢

The Saint George shaft is 4 by 8 feet in the elear, with 1 hoisting and 1 ladder-way eompartment. Its total depth
is 548.5 feet, including the sump. The collar of the shaft is 570 feet below datmwm point. The timbering consists of
open sets of 10 by 10 inch timber, 3 feet between centers. Stations have been established at the 800 level (750 feet
below datum), the 1,000-foot level (930 feet below datum), and the 1,200-foot level (1,105 feet below datum).

The Almaden shaft is 4 by 9.5 feet in the clear, with 1 hoisting and 1 pumping compartment, the latter containing
at present only a ladder way. The shaft is timbered with open sets of 10-inch timber, 3 feet 3 inches between centers.
The collar is 275 feet below datum point, the bottom at 759 feet; total depth, 484.5 feet. Stations have been
established at the 500, 600, and 700 levels. This shaft is not conneeted with the other parts of the mine.
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The Washington shaft, 4 by 14 feet in the c¢lear, has 3 compartments, 2 for hoisting and 1, originally used for
pumping, containing now only the ladder way. Its collar is 176 feet below datum point. The levels established are
the 400 at 368 feet, the 800 at 741 feet, the 900 at 341 feet, the 1,000 at 941 feet, and the 1,100 at 1,041 feet below
datum. There is also the 850-foot leyel at 795 feet, but without station at the shaft and connected by a short crosseut
only. The total depth of the shaft from collar to bottom of sump is 830 feet. '

The Santa Rita, America, Cora Blanea, Gray, and Main shafts are 2-compartment shafts,

The San Francisco was originally an underground shaft, and has only lately been driven to the surfaee, its eollar
being now at 78 feet below datum point, while originally it only started from the 300-foot level (320 feet).

The Santa Rita shaft was begun in December, 1884, for the purpose of prospecting the ground above and below
the old Santa Rita labores. It reached its total depth of 761.5 feet in March, 1836. The greatest depth sunk in 1
month in serpentine was 150.5 feet. Its collaris at 125 feet below datum. The shaft is connected with the Juan Veg:
tunnel (300 level), the 800 level, 780 feet below datum, and has a station and level at the 900 (350 feet helow datum).

The Main shaft starts from the 300 level (main tunnel) and has stations and levels as follows: 10, 20, and 27
fathom levels (at 380, 443, and 482 feet below datum), Bestor’s level (at 510 feet), the Santa Rosa or 600 level (at
371 feet), the Little Plat level (at 600 feet), and the Relief or 700 level (at 667 feet below-datum).

The America, Cora Blanca, and Gray shafts are timbered with open sets ot 10 by 10 inch timbers, 3 feet apart,
the partition timbers being 6 by 8 inches in section.

SHAFT TIMBERING.—The timbering of the shafts is done from the surface downward as the sinking progresses.
Sawed redwood timbers are used for the framework of the sets. These sets are secured horizontally, either close
together in very heavy ground (cribbing), or at certain distances from each other (open sets). The open sets are
kept apart vertically by posts or studdles at their corners. Between the sets the ground is covered by lagging 3
inches by 6 inches in section, placed upright, and secured tightly against the timbers by wedges driven between the
ground and the lagging. Cross-timbers for the partitions form a part of every set.

The sizes of the timbers forming the sets are selected according to the size of the shaft and the nature of the
ground, which also control the distance between the sets. The posts, or “studdles”, as they are called, have simply
squared ends, and after being plaeed in proper position are secured with heavy nails.

*  In the solid cribbing the end timbers rest against a 1-inch shoulder of the long pieces only. The timber sets
for winzes of ordinary size are similarly framed, with shoulder joints at the corners and studdles to keep them apart,
and lagging where necessary. This style of framing is ehanged in winzes that have more than one compartment,
and in heavy ground when the timbers are framed like shaft timbers and provided with partitions.

When sufficient ground has been excavated to place a new set, the end timbers are first lowered down and
put approximately in place by hanging them from the last set above. Round iron rods, with nuts and washers at
one end and a hook at the other end, are passed through holes and secured by nuts in the last set above. Similar
rods are passed through the new end pieces and hooked to the rods from above. The long sides of the frame are
then lowered in place and the stnddles secured in the 4 corners. The iron rods are then serewed up tight, when
the new set is firmly held by the one above. The lagging is then put in place and nailed to the timbers, wedges
driven firmly between the rock walls and the lagging, and the partitions put in place. When so arranged the new
set is held in place by the lateral pressure of the ground, and the iron rods connecting the sets ean be withdrawn
after a time, although it is usual to keep them in place for 3 or 4 sets above the last one. Every 30 or 40 feet
or so the end pieces of the sets rest upon other timbers, called bearers, that are made longer and have their ends for
a certain depth supported in holes excavated in the wall rock at the proper distances. This depth depends upon the
nature of the ground, being only about 4 inches in hard rock, and sometimes as much as 2 feet in soft ground.
When the ground is too soft, or liable to give way, the bearers are omitted until firm ground is reached. Timber
sets so adjusted last for many years, and with proper attention requive very little repair. Should a set become
broken from any cause, pressure of the ground or otherwise, or be forced out of the general alignment, it can be
taken out and readjusted without much difficulty. In very heavy ground this method of timbering is replaced
by solid eribwork, in which one set rests upon the other. Here the iron rods are dispensed with, and the sets are
built up from below, precaution being taken to have sufficient space for the sets between the one first seenred in
the bottom and the others that are to follow on top to inclose the sides, the last remaining space being filled in by
a piece of board, wedge-shaped to the required size and driven firmly between the sets.

Small prospect shafts have their sides timbered with 2-inch planking, no other timbers being used, except a few
open sets near the surface of the ground. In this case the planks are sawed to proper lengths and placed horizontally
with their faces against the sides of the shafts, the end planks being secured by pieces of 1 by 6 ineh boards, nailed
against the long sides to prevent the ends from being forced in. Wedges hold these planks firmly in place. The
partitions are also made of 2-inch plank secured by 1 by 6 inch pieces. The planking is done from time to time as
the depth of the shaft inereases, and then from the bottom upward, as in cribwork.

The stations in the shafts from which the different levels start are chambers execavated, and timbered if
necessary, extending the whole length' of the shaft, usually 16 feet deep, and consist of 2 floors, called the upper
and lower plats.  The upper plat has its floor on a level with the car track of the drift starting fromn the plat, while the
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lower plat furnishes dumping room for the material to be hoisted to the surface. The upper plat is 7 or 8 feet
high in the elear between the timbers. The dump plat has a capacity for about 30 tons of rock, which is dumped
by the ears through an opening between the rails over the whole length of the plat. The upper plat is nsed for
landing timbers and supplies or tools sent into the mine.

In opening a station for a new level, one of the long sides of the shaft sets adjoining the station with its lagging
is taken out for the entire height of the 2 plats, and heavy upright timbers are inserted at the 2 corners of the
shaft timbers and one opposite each partition, to take up the pressure of the other side. These timbers are called
“brow pieees”. The roof of the stations is either left unsecured (when in solid rock) or is timbered with horizontal
or arched timbers, as the case may require, and is covered by lagging. The upper and lower plats have floors of
3-ineh fir planking, that of the npper plat resting on 12-inch timbers or joists.

All the shafts and winzes are provided with ladder ways. The ladders have 2 by 4 inch redwood scantlings
tor sides, each piece 15 feet 7 inches long. The distances between the sides is 10 inches in the elear. The rounds
of the ladders are 11 inches apart, made of five-eighth-ineh round bar iron. The third round from each end of the

ladder is made of three-quarter-ineh round bar iron, with shoulders or bosses that abut against the inner side of the
spars, and nuts serewed on the ends of these bars to prevent the spreading of the sides. In putting ladder ways
in perpendicular shafts or winzes, 2 ladders are joined together at the sides by a piece of scantling, and, having the
upper end secured to the shaft timbers by iron clamps, stand with their lower end upon small platforms built across
the shaft, which gives them sufficient slope for greater ease in ¢limbing. The next pair of ladders starts either
from the same side of the shaft or from the opposite side, the head of the second ladders projecting sufficiently above
the platform to afford a hold while the next step is taken. Inelined winzes have platforms at every second ladder
when the winze is not used for other pulpose.s, or have a continnous line of ladders if space should be required for
hoisting or lowering.

TUNNELS OR DRIFTS.—The usual size of all drifts or tunnels is 7 feet high by 5 feet wide in the clear. In hard
rock, whieh requires no supports to hold it in place, this cross section is of course irregular, but whenever the nature
of the ground makes timbering necessary the cross section is obtained by the clear length of the timbers. The top

r cap piece which supports the roof is 4 feet long in the clear, and the posts or legs are each 7.5 feet long in the
clear, spreading to a width of 6 feet at the bottom. 2 posts or legs and a cap form a set of timbers. These are
set from 3 to 5 feet apart, according to the nature of the ground, and covered with lagging on the roof and sides
when the ground requires this precaution. The lagging is 3 by 6 inches in cross section, and of suitable length to
cover the space between the sets. In drifts where a good solid vein is followed it is usnal to dispense with 1 leg of
the set, as the vein is hard enough to stand without breaking, and only the banging-wall side and the roof have
to be supported. The timber used is redwood, hewed to difterent sizes. The dimensions are selected aecording to
the nature of the gMMnbem are 16 by 16 inehes square, the smallest 8 by 8 inches. Round
timber has of late years been nsed, as it is somewhat cheaper, and the round sticks are often split in two in making
sets for drifts. The lower ends of the posts are simply placed on the floor without sills. A piece of lagging of
proper length is usnally wedged and nailed between the upper ends of the 2 adjoining sets to keep the sets apart
and transfer the pressure of the ground against one set to the neighboring sets. The lower ends of the posts do
not require this precaution, as they are set in the ground a few inches and so are firmly held.

The grade or inelination of the floor of the drifts or tunnels is about 1 foot in the hundred in all drifts following
the vein, where they are usunally very tortuous. Straight tunmnels, adits, or erosscuts of greater length have an
inclination of only 3 or 4 inches to 100 feet. All drifts or levels are provided with tracks of steel rails, joined by fish
plates and resting on ecrossties of redwood 4 by 6 inches in section, 4 feet long. 90 per cent of all dritts and tunnels
require timbering to prevent the caving in of the sides and roof. :

The excavating of drifts and shafts is usually done by hand drills. The Santa Isabel and the Buena Vista shafts
have been sunk largely by machine drills; so also all the long crosseuts underground.

ORE EXTRACTION.

.

The ore deposits having been reached by the drifts or erosscuts, their removal is accomplished in the following
manner: The face of the vein rock is blasted out as far as the ore deposit reaches back into the vein, the floor being
kept level with the drift. The deposits of cinnabar generally follow the hanging wall or alta, and vary in thickness
from a few to many feet. As all the roek that contains cinnabar is broken out there is a large cavity left of
irregular form, with sloping bottom and sloping, overhanging roof. The roof being formed of the hanging wall,
whieh is mostly a shaly formation, is sometimes hard, but often very soft and elayey, and timbers have to be
inserted for its support. The reguiar plan followed in stoping and timbering these ore excavations is by
breaking the vein upward (overhead stoping) from the bottom of the level where the stope commences for a
horizontal distance of about 4 feet, when, after squaring the face of the stope, the timbering, consisting of posts,
caps, and lagging, is put in to secure the roof. In this way the ore is followed up as far as it reaches, and the timbering
iy continued as the exeavation proceeds. The ore deposits being very irregular in form, it follows that the timbering
is also very irregular in arrangement. A set of timbers usually eonsists of 2 legs or posts, a eap, and lagging,
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or, in very heavy ground, split timber, to support the roof. 2 auxiliary nprights or posts are put in place first,
reaching from the bottom of the excavation to its roof and placed in a position normal to the pressure of the roof,
Small cbannels from 4 to 6 inches deep, called “hitches”, are cut in the foot wall for these auxiliary posts to secure
them against the force of blasting. . These posts are of different sizes, according to the nature of the root, and
usually 12 by 12, 14 by 14, or 16 by 16 inches thick. They are sawed off at proper lengths to reach the roof of the
labor, against which they are tightly wedged. Parallel with the face of the labor they are usually 12 feet apart and
3.5 feet in the other direction. Against the inward side of these timbers, toward the face of the fabor, the regular
sets are placed, long enough to admit on the top the caps, which are also of heavy timbers from 12 by 12 to 16 by 16
inches thick, and on top of these caps, reaching from one set to the other, is placed the lagging or split timber to
support the roof. In some eases 2 or 3 caps are laid on top of each other to support the heavy pressure ot the
roof, and the uprights sometimes consist of 4 posts, each 16 by 16,inches thick, bolted together with three-quarter-
in¢h round iron bolts, forming a solid eolumn of timber 32 inches square. Even this method is sometimes insufticient
to withstand the great pressure, and solid eribwork of heavy timber has to be substituted to support the roof,
‘Whenever possible waste rock is piled up in the form of pillars or v ralls, which, when well laid, is the best proteetion
against pressure, although the steep slope of the ore bodies makes this method impossible in most cases,

The character of the vein is such that the ore ean not be extracted without the aid of powder, and for this
purpose, if possible, black powder is used, in order to prevent too mmeh fracturing of the ore into very fine stuff. In
very hard siliceous veins, however, dynamite powder is used; also when large fragments of rock have to be
blasted, or in making room for timbers and in wet holes. The faces of the Iabores advance upward with a breadth
of 20 to 50 feet, and if any ore remains at the sides it is taken up after the first stope upward has reached the
level above, or it is taken up in steps all around as the work progresses. The main ohject is to keep a central place
for the delivery of the broken ore into the cars, which would be more diffienlt if the whole face of the ore body were
advanced upward at once. Pillars are not left in the ground, although with a very extended ore body (they are from
100 to 300 feet in length at times) it is usnal to start the stopes from 2 or more places at once.  The sorting of the
ore is not done underground, excepting that large fragments of barren rock are left behind and piled up in places
where they are out of the way. The filling in or stowing of the exhausted labores with waste rock is seldom resorted
to on account of the irregularity of the stopes and the great expense ineurred in tramming the rock to the requnired
places.  Old exhausted labores, however, are used as dumps for the waste rock from prospeet drifts, The caving
together of old labores, should it happen, does not cause any ineonvenience, and most of the ground has been
aceessible after 10 years and over.

Two systems are employed in extraeting the ore, (1) the footage system, and (2) the tribute system. The footage
system is usnally employed in new labores; that is, in such as have been recently discovered. The miners are paid
by the depth of the bore holes drilled, the contract for each labor being awarded to the lowest bidder per foot. The
number of men forming a company for 1 labor ranges, according to the ‘size of the Tabor;from—4to 20-0or more.
The men work in 2 shifts of 10 hours each, commencing work at 7 o’elock in the morning and 7 o’cloek in the evening,
respectively. These shifts are under the control of a foreman employed by the Quicksilver Mining Company. He
is called the  blaster”, and receives his orders from the mining captain. The blaster determines where the holes shall
be drilled, in what direction, and to what depth. Beginning at the commencement of the shift and continuing for
about 4.5 hours, each party of 2 miners will probably drill 6 to 8 feet of holes of 1.25 inches in diameter, or during
the whole shift of 10 hours probably from 6 to 12 holes. The first part of the work is finished at about 25 minutes
to midnight or midday, as the case may be, when a rest is taken for huneh. The blaster measures then the depth of
all the drill holes and keeps a record of these figures, which constitute the earnings of the men. He hands to the
men the powder can, and directs how much powder is to be used for each hole. After all the holes have been properly
charged and tamped he gives the order to fire. The eandle snuffs under eaeh fuse are then lighted, and the men
retire to a safe place. The number of blasts ave carefully counted as they go off, so as to be sure that all charges
have been exploded. In ecase a hole misses fire it becomes the duty of the blaster, after a delay of 30 minutes, to
return to the drill holes and to find the unexploded charge. The hole is refired if it is found that the fault has been
in the candle going out before setting fire to the fuse; but should the tuse have been burned without communicating
the fire to the charge, then the hole is left untouched for 24 hours, and the men in the vicinity are warned to be careful.
After 24 hours’ time the eharge is carefully picked out, and the hole is recharged and fired if necessary.

In the tribute system a company of miners, having seleeted some part of the mine to extract ore from, usually one
of the abandonea stopes of former years, apply for a private contract to work it. They attend to all the different
operations of mining, that is, stoping, drifting, blasting, and timbering, at an agreed price per ton of ore extracted.
These contracts are given only for 1 month at a time and are renewed from month to month. The superintendent
of the mine reserves the right to state the number of men that shall be employed in the work. The detail work is
generally under the supervision of the mining eaptain, in order that the ground may be explored to the best
advantage. The transportation is done by the Quicksilver Mining Company. Tools and timber are also furnished,
the tributers supplying only powder and light.
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TRAMMING.

The waste roek from prospect drifts and winzes, erosseuts or upraises, if not used in filling up abandoned

sto, ught in cars to the shafts where it is lioisted to the surface. The ore from the labores is transported
in the way. Care is taken to keep the ore separated from waste rock, and to keep separate the ores coming

from the company’s labores as well as those coming from the different tributers’ labores, as the account of each
tributer company must be kept distinct.

In the Randol mine, where many shifts of miners are working in prospeeting or tribute work, and where many
labores are being stoped, tramming is continued day and night. This work is awarded by contraet to the lowest
bidder per ton. A company of 4 or 6, sometimes 8, men takes the contract for tramming on several levels that ean
be worked together conveniently. In those parts of the mine where only 2 or 3 drifts or labores are being
worked and the distances to be trammed are short the miners do their own tramming. In tramming, 2 men
usually attend to a car that holds 1 ton of rock or ore. They fill the e¢ar at the ore stopes or at the pile of waste
rock that has been thrown back by the miners.

On the 1,400-foot ¢rosseut south from Santa Isabel shaft, which is over 2,600 feet in length, and in the Day
tunnel, whieh is 2720 of great length, the tramming is done by mules. The mules that work on the 1,400 crosscut
from Santa lsa. haft are stabled undergronnd. The tramming from the Randol shaft on the 800-foot erosscut
(adit) is done by 1 ales to bring the hoisted material, ore, or waste rock from the shaft to the surface. 1 mule
pulls a train of 2 ears, and is attended by a driver.

CARrs.—Those used in the Randol mine are 5 feet 6 inehes long inside the box, 2 feet 3 inches wide, and 1 foot
10 inches deep, holding from 1,600 to 2,000 pounds of rock or ore. The box is made of pine planks, the sides 1.5
inches thick, the bottom 2 inches thick, lined with quarter-inch sheet-iron plate on the inside. The upper edge is
also protected by strap iron screwed on. The box has a hinged door in front hung on a 1-inch round bar of iron.
This door is kept closed by a hook at the end of an iron bar which runs along the bottom of the car, and is opened
or ¢closed by turning the handle at the rear end of the ear box. The trueks are made of 4 by 10 inch pine lumber, and
provided with cast-iron wheels 14 inches in diameter. These cars dump only in front.

In the Day tunnel and the Randol adit (800 crossent) cars of the largest size are nsed, as they are trammed by
mules. These car boxes are also of wood, but measure inside 6 feet 2 inches i length, 2 feet 6 inches in width, and
2 feet deep. They have a capacity of 3,000 pounds. In coustruction they resemble the cars used in the Randol
mine, except that they are provided with brakes worked by foot power from the rear end of the car.

At the Buena Vista shaft, where the cars are hoisted to the surface, they are made of three-sixteenth-inch
sheet-iron boxes, 3 feet S inches long, 26 inches wide, and 2 feet deep. They dump in front or at the sides, as
required. The truek is framed of timber and rests on 12-ineh cast-iron wheels. One wheel of each pair is keyed to
the axle, while the other revolves freely. The axlesare of 1.23-inch ronnd steel, revolving in cast-iron boxes. The
cars weigh 600 pounds empty, and hold about 1,200 to 1,500 pounds.

The gauge of the tracks is 24 inches in the Randol mine, 30 inches in the Day tunnel and Randol adit, and 20
inches in the Buena Vista, Alnaden, Saint George, and San Franeisco. One man, called the track layer, with an
(mslatfmt, attends to all the laying and repairing of tlhe tracks. The rails now used in the mine are of steel Welg]ung J

[

2 ponnds to the yard.  The total length of all underground railroads, including the tracks leadmfr trom shafts to ore /

and waste dumps, is 35,000 feet, in round numbers.
\'&-—.—

HoisTing.—The ore and waste rock from the Buena Vista shaft is hoisted to the surface in ears on double-deck
cages, provided with tracks for this purpose. There are consequently no dump plats in the Buena Vista stations.
The ears while on the cage are held in place by hooks, which are dropped into staples riveted to each side of: the
car. All the other shafts are provided with skips for hoisting the ore and waste rock. The skips are rectangular
boxes made of quarter-inch steel plates, stiffened at the corners by 2-inch angle iron, to which the sides are
riveted by half-ineh rivets driven from the inside. The inside dimensions of the horizontal seetion of the skip
are 2 feet 8.5 inches by 2 feet 7 inches. The front side is 6 feet 3 inches long on the ontside, while the rear side is
only 3 feet 7 inches long, which gives the skip a sloping bottom. The lower end of the front has a hinged door 2
feet 4 inches high, covering the whole width of the skip.~ This door is elosed by a lateh bar 3 inches by
five-eighths inch extending aeross the front and dropping into catehes projecting from each side of the box, and
is kept locked by a movable key or pawl which hangs above it. A piece of angle iron riveted to the bottom of the
box, on the outside near its front edge, serves for a shoulder to rest against the apron or door of the shaft while
unloading. The guide frame or bale of the skip is made of three-quarter-inch iron, 4 inches wide, riveted to the
sides of the skip by rivets driven from the inside of the box. The transverse bar on the upper end of the frame
or bale is of wrought iron 1 inch thick and 3.5 inches deep, with flanges at each end and bolted to the guide frame.
From the transverse bar down along each side of the frame to the lower end of the skip box extends a guide
strap 4 inches wide, one-fourth inch thick, fastened to the frame and skip box 1.25 inches from the face of the
box, which brings the outside faces of these guide straps 2 feet 11.5 inches apart and leaves one-half ineh for
play between the guide rods. Near the upper and lower ends of each guide strap shoes are fastened to the frame
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and skip box, made of iron three-eighths inch thick, 6 inches high, the 2 flanges or checks of each shoe extending
2.75 inches beyond the face of the guide strap. The inner faces of the flanges are protected by false plates riveted
to the shoes. The inner surfaces of each pair of plates when worn down are easily replaced. A drawbar 2.23 inches
in diameter passes through the upper end of the bale or frame. It has a vertical play of 9 inches, and is prevented
from turning by a key. To the lower end of the drawbar double nuts are serewed to hold it within the frame,
while 2 nuts on the upper end hold the elevis to which the shackle is attached. The top of the guide frame is
covered by a bonnet or hood of three-sixteenths-inch sheet iron, fastened to the frame by bolts. The bonnet has
hinges at the distance of 6 inches from its ridge, to allow its being opened if neeessary. The skips are provided
with a safety arrangement, alike on all skips and cages except the timber cages, which are without it. The
arrangement referred to consists of 2 round steel bars, 1.5 inches in diameter, extending across and beyond the frame
of the cage far enough to embrace within their ends the guide rods, also called “skip rods”, which are sticks of timber
3.75 inches square, planed, and fastened to each side of the shaft, extending from top to bottom. O the ends of the
round steel bars are placed and keyed tfast east-iron eceentries having a serrated surface on a part of their
circumference. The bars are supported by and revolve freely in eyes forged on each side of the upright members
of the frame of the skip or eage. A chain pulley is keyed to each bar at the center, to which a three-eighths-ineh
chain is made fast, passed around it, and attached to the drawbar or lifting bolt. The length of this chain is such
that when the drawbar takes the weight of the cage it causes the shafts carrying the eccentrics to partly revolve,
bringing the smaller radii of the eccentries opposite each other. As there are no teeth on this part of the
cirecumference of the eccentries, there is sufficient space left: between to clear the wooden guide rods. The bars
while turning into this position act on 2 strong steel spiral springs, 1 on each side of the corresponding eceentric,
drawing their coils closer together and exerting a foree of several hundred pounds. The moment the strain is
removed from the drawbar or lifting bolt, in the event of resting the cage or skip en some support, or in case of the
suspending rope parting or breaking, the springs uncoil with sudden foree, turn the shafts or cam bars, and bring
the greater radii of the 2 opposing eccentrics closer together, their teeth grasping the wooden guide rods with
stronger force the heavier the attached weight, and preventing the skip or cage from further descent. The weight
of these skips complete is 1,700 pounds. Their capacity is 3,000 pounds of rock. Skips of the same size are used
at the Santa Isabel shaft. Shafts with small hoisting engines have skips of proportionate size, holding 2,000 or
1,000 pounds only, but the construetion is similar to those of the largest size, and all are provided with safety
attachments, For hoisting water, self-dumping skips, working automatically, have been used at the Santa Isabel
and Buena Vista shafts.

For hoisting and lowering men at the Randol and Santa Isabel shafts double-deck eages are employed. They
contain 2 platforms or floors 2 feet 7 inches square, made of quarter-inch sheet iron, 6 feet apart, hanging by
4 round iron bars,1 ineh in diameter, from 2 bars that are fastened to the guide frame with three-quarter-inch
bolts. These eages are provided with bonnets and safety clutches. Each deck holds 6 men. To send timbers into
the Randol mine a cage with a single platform and without bonnet or safety apparatusis nsed. The gunide frame is
8 feet long and 2 feet 8 inches square. The cage at the Buena Vista shaft is similar to the one used for men at the
Randol shaft. It has in addition track irons on each deck for the ears. This double-deck cage weighs 1,800 pounds.

The Buena Vista shaft is provided at the top and at the 2,100-foot station with landing chairs to support the
cage while the cars are run off or on the platform of the cage. They consist of 4 wrought-iron knees, 2 on each
side of the shaft, into which they projeet, and are sitnated just below the floor of the station. They are withdrawn from
projecting in the shaft by a lever keyed to the shafts, which are connected with the knees by iron rods. By moving
the lever backward the shafts partly revolve, withdrawing the knees and leaving the way clear for the descending
cage. The ¢“lander” or station tender operates this lever, a cateh being also provided to keep the lever in position
when withdrawn, if required. Automatie covers elose the top of the Buena Vista shaft when the cages are down.

The rock and ore from the mine are hoisted at the Randol shaft to the 800-foot adit level, and thenee run out in
cars drawn by mules, as already mentioned. This adit level, or 800 crosscut from the Randol shaft, is 700 feet
long. From the mouth of the crosscut begins an elevated car track, which leads to the planilla or ore-cleaning’
shed and to the waste dump. At the 800-foot station a sheet-iron door or apron, movable on hinges, is secured
against the open side of the shaft in such a way that by the movement of a lever the upper edge of the apron will
project about 4 inches inside of the shaft, while the lower edge will project outside and over the top of a ear that
stands in place on the track alongside of the shaft. The loaded skip having been hoisted a couple of feet above this
800-foot station, the apron is brought into position by the lever, and the skip is lowered down until it rests with
the angle iron on its bottom against the npper edge of the apron. The skip door is then opened by throwing aside
the key or pawl and swinging the lateh bar from the catches, when the whole charge drops into the réady car.
1 man at the station attends to this work. 2 cars make a train, which is drawn by a mule, attended by a driver.
A loaded train is taken out’and the empty cars returned while another train is filled by the man at the station. A
switch track at the station gives room for the management of the trains. The loaded train, having arrived at the
mouth of the adit, is taken in charge by a man called the “ecar dumper”. He pushes the cars to their destination and
dwmps the loads at the different screens when loaded with ore, or discharges them over the waste dump if they
contain waste roek, called “tepetate”. In this way the work goes on without interruption day and night.
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At the other shafts, where the ore or waste rock is brouglt to the top of the shaft and where the cleaning floors
for ore and the waste dump are near at hand, the discharging of the skips and the tramming of the loaded cars, ete.,
is done by 1 man, called the “lander”, using only 1 car, which can be discharged while another skip load is being
hoisted to the surface. ’ '

The arrangement for loading skips at the different stations of the Randol and the Santa Isabel shafts is as
follows: Filling the skips with the material to be hoisted from the Randol shaft is done by contract. The prices
for skip filling range from 8.5 to 10 cents per ton. 6 men at the Randol shaft form a company, who atteud
to all skip filling at the different stations ot that shaft. At other shafts, where less rock is hoisted, skip filling
is done by day’s labor. The stations at all the shafts exeepting the Buena Vista are of 2 stories. In the
Randol and Santa Isabel shafts a dump car is used for filling the skip. This car stands on the lower platform,
on a short track facing the shaft. It is made entirely ot iron and holds exactly 1 full charge for the skip, or 3,000
pounds. The dump car is of the same size as the skip. The car is open in front, a short board being placed in
the forward end to keep the rock in place while the car is being filled. The forward end of the rails that form the
track are bent upward, so that the car ecan be pushed only a short distance ahead, just sufficient to overhang the
skip ready for the load. The advantage of this dump car is that the skip fillers can prepare the load while the
skip is being hoisted and lowered again, and a charge is ready by the time the skip returns to the station. The
dump ear is then run forward on its short track and its charge dumped into the skip. To hold the skip in place
while being filled and to relieve the hoisting rope from the sudden shoek of the falling load a bar is placed in the
shaft, which is held at one end by a bolt run through an eye in the bar at one end, and through 2 stationary ring
bolts fixed to the side of the shaft nearest the station, while the other end of the bar is allowed to drop agaiust
the rear side of the shaft, the bar being of such length as to lay at an angle to suit the sloping bottom of the skip.
In shafts that are not provuled with dump cars skips are filled by shoveling.

IiGHTING THE MINES.—For lights candles. are used. The trammers often prefer to use small lamps burning
fish oil, as they better withstand the draft. The shaft houses are lighted up at nwht by large headlights that
throw a strong light against the gallows frame and npon the hoisting rope.

VENTILATION.—AII the different levels of the mine are connected by the shafts and winzes, whieh insures the
free circulation of air through all its workings. In long crosscuts and drifts remote from the main air currents the
air at times becomes hot and vitiated and artificial ventilation is necessary. This is usually aceomplished by doors,
which foree the air current to take a certain desired direction, or by wooden boxes or sheet-iron pipes so arranged
that the air is eompelled to pass through these eonduits toward the face of the drift. Where these means fail,
blowers or fans, in conneetion with wooden boxes or sheet-iron pipes, are used. Blowers for small drifts, npraises,
or winzes are driven by hand power. When a greater or more constant volume of air is needed, these fans or
blowers are driven by engines, worked by steam only when the power is applied on the surface. For underground
power compressed air only is used. As nearly all the underground workings are eonneeted by the different shafts,
the natural ventilation takes place by upecast or downcast currents, aided by the different adit levels.

The main tunnel (300 level) of the old mine conneects by winzes with all the npper workings above that level,
and by an interior shaft, the Main shaft, with all levels down to the 600-foot level, and thence by the Junction
shaft, also an interior shaft, with the 800 level, or Day tunnel. The Day tumnel eonneets with the Washington
shaft, and by a branch drift with the Randol shaft. The Washington shaft connects on the 1,100 level by an
incline with the 1,400-foot level of the Santa Isabel shaft. The Santa Isabel shaft connects on the 1,400 level
with the Randol mine, and through upraises with the Saint George shaft. The 1,700-foot level of the Santa
Isabel eonnects by a long erossent with the Randol shaft, and by an incline shaft the 1,900-foot level of the Santa
Isabel is also eonnected with this erosseut (1,700). The Randol shaft eonneets through a winze from the 1,900 level
with the 2,100 level, Buena Vista. The 2,100-foot level of the Buena Vista and Santa Isabel are also connected.
The adit to the Randol shaft, or 800 crosseut, aids also in the ventilation, so also does the adit or water tunnel on the
1,200 level, Buena Vista. The levels from the different shafts are also connected by numerous winzes, and partly
also by passages through some of the old ore stopes.

The Santa Isabel shaft is a downecast shaft (collar 728 feet below datun), and aets so at all times. The
Buena Vista shaft is always upcast (eollar 885 feet below datum), taking the current of air from the Santa Isabel.
Part of this eurrent comes through the Buena Vista shaft to the surface; another part ascends through the
2,100-foot ineline into the Randol workings.

The Randol shaft, 426 feet below datum, acts at all times as an upcast shaft from the bottom level (1,800-foot
level) to the 800 adit or crosscut. The air current through the 800 adit, or crosscut, of the Randol shaft changes its
direction according to the state of the weather on the surface. On cold days the current rises in the shaft and the
air comes in throngh the crosscut, while on warm days the current is reversed.

The Randol shaft takes the air current from the 2,100 level, Bnena Vista, as already mentioned, from the Santa
Isabel through the 1,700 crosscut mainly, and also from the incline shaft connecting the 1,700 crosscut with the
1,900 level, Santa Isabel. The Saint George shaft, 570 feet below datum, is an upeast shaft, taking the current from
the Randol shaft and partly from the Santa Isabel shaft. The Washington shaft, 176 feet below datum, is an upcast
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shaft in cold weather and downeast on warm days. The air ¢nrrent passes out of the Day tunnel on warm days,
and reverses on cold days. So also acts the current of air in the incline connecting the 1,100 level of the Washington
shaft with the 1,400 level, Santa Isabel, being downeast on warm days and upeast on eold days. These shafts and
tunnels form the main arteries for the ventilation of the whole mine.

TEMPERATURE.

The temperature at different points in the mine is naturally much influenced by the air eurrents. The 1,700
crossent which connects the Santa Isabel shaft with the Randol shaft is the eoolest part of the deep underground
passages. It averages 60° fahrenheit in summer and 50° in winter. The highest temperature observed in any part
of the mine was 88.3° fahrenheit. Some observations gave the following data (the degrees are fahrenheit):

SANTA ISABEL SHAFT.—On December 14, 1888, the temperature at the surface was 55°, At the 1,400 station,
near shaft, 575 feet below surface, it was 58°. 1In the 1,400 crosscnt from this shaft, at a point 800 feet distant from
the shaft, it was 78°. At the face of the 1,400 drift south from the crossent, at a distance of 2,600 feet froin the shaft,
with ventilation through air boxes 10 by 20 inches in section, the observed temperature was 852, It must be noticed
that this observation was taken while the drift was being worked, as the temperature is much less after only 12 hours
interruption of the work. In the 1,400 level west (a branch of the 1,400 e¢rosseut) and about 550 feet distant from a
winze coming up from the 1,500 level of the Randol shaft, the drift being supplied with air by an 11-inc¢h pipe, the
observed temperature was 84°.

SAINT GEORGE SHAFT.—On December 14, 1388, the temperature at the surface was 53°. At the 1,000 level, near
station (386 feet below surface), it was 76°. The b:unt George shaft acts as an upcast shaft. At the 1,200 level, in
an upraise 20 feet above the drift, it was 822, This observation was taken while the upraise was being worked. The
point was remote from shaft or winze and had no artificial ventilation. ;

RANDOL SHAFT.—On December 13, 1888, the temperature at the surface was 51°, the weather rainy. At the
1,300 station, near shaft (326 feet below collar), the temperature was 720, At the 1,300 level, in an upraise 20 feet
‘zb()ve the level and 1,200 feet distant from the shaft, the temperature was 77° while the upraise was worked. At the
1 ,400 station, near shaft (925 feet below eollar), it was 75°; at the 1,400 level, at a point 500 feet north from the shaft,
4()..)0, at the 1,400 level, at a point 800 feet north from the shaft, 78°, and near the same place, standing in the air
current, coming up from a winze, the temperature was 76°. At the face of an npraise from the last observation point,
and- at about 30 feet above the level, the observed temperature reached 86°. This upraise was then being worked.
At the 1,500 level, in an upraise about 1,500 feet distant from the shaft and about 40 feet above the level, the
temperature reached 88.5° while the miners were at work. On the 1,600 level, west of the shaft about 1,000 feet
and in good air enrrent, the temperature was 73°. At the 1,600 station, at shaft, it was 74° (1,125 feet below surface),
while the temperature on surface was 540,

For ventilating purposes there are on hand 1 No. 2 and 1 No. 3 Baker rotary pressure blower, 1 Root blower, and
1 Blackmann power ventilator and exhanst wheel of 5 feet diameter. For speeial purposes exhaust fans are
constrneted similar to the Guibal fans of old eonstruction. One of these fans, 12 feet in diameter, had been erected
at one time over the Washington shaft for the purpose of regulating the ventilation on the 1,400 cr()mcut from the
Santa Isabel shaft, while mueh carbonic-aeid gas was present, and very satisfactory results were obtained with
small cost. The fan was driven by a small steam engine of 6 horse power. All the eommunieations with the
Washington shaft were closed except the one with the 1,400 crosscut, Santa Isabel.

Thiie length of drifts, winze, and shaft which this current had to pass through was: 1 ,400 erosscut to foot of
ineline, 2,490 feet; length of inecline (235 feet perpendicular elevation), 300 feet; 1,100 ]evel, ‘Washington, 950 feet;
shaft to the surfdce, 865 feet; or a total of 4,605 fect.e The air in the 1,400 crosscut was mixed with earbonic-acid gas
to such an extent that a lighted eandle wonld go out almost instantly, and the natural draft was insufficient to set
the column of heavy air in motion. The 12-foot exhaust fan was started on May 23, 1888, at noon, the fan making
40 revolutions per minute, and at 2 o’clock the same afternoon the air in the crosseut was found pure. The exhaunst
flue had an area of 19.125 square feet (perimeter 17.5 feet); the velocity of the exhausted air, measured by Cassell’s
anemometer, was 632 feet per minute.

For ventilating short drifts or erossents small ventilating fans of 18 inches diameter and 8-inch face are used, .
driven by a 6-foot wheel moved by hand power. Boys are employed for this purpose. The air is carried to the face
of the drift by 8-inch shect-iron pipes.

DRAINAGE.

The water from all underground workings below the 800 level is condueted to the Buena Vista shaft, where it is
pumped to the adit or drain tunnel, and through this tunnel reaches the snrface. The amount of water raised is
small when the large area of the underground workings is taken into consideration. The part of the mine controlled
by the Randol shaft, from the 800 level down to the 1,800 level, is almost dry, and the small quantity of water which
colleets in the sump is pumped out onee a week by a hand pump and the water conducted in a pipe throngh the 1,300-foot



QUICKSILVER. 225

level toward a winze which connects with the Buena Vista shaft. The workings above the 800 level are drained
by the Day tunnel and the Raundol crosscut. From the Washington shaft the water is drained by a siphon down
the incline from the 1,100-foot level into the 1,400 erosseut of the Santa Isabel shaft. IFrom the 1,400 station of the
Santa Isabel shaft the water is carried by an inverted siphon, made of a 4-ineh pipe, down the shaft to the 2,100-foot
level, and along that level to the Buena Vista shaft, and up to a tank 193 feet below the adit tunnel, and thence
raised by the pnmp. The water from the lower workings of the Santa Isabel shaft drains into the Buena Vista shaft,
and with the water from other parts of the Buena Vista workings is pumped to the surface. The Saint George shaft
drains into the Santa Isabel workings. The Almaden shaft is drained by hoisting the water in buckets.

BUENA VISTA PUMPING ENGINE.—The pumping engine at the Buena Vista shaft is of the compound direct-
acting rotative type. The eylinders are placed directly over the main beam or bob, and in line with it. The initial
cylinder piston is connected by means of rods, and slides to the pin nearest the fly wheel, the expansion cylinder
piston being connected to the beam in the same manner, between the lmtnl cylinder and the beam trunnions. The
total lift is 890 feet, ineluding the sump. The pump work in the shaft is on the Cornish system, and consists of 8
plunger pumps, 2 of which are placed at cach of the ¥ stations, with a single spear passing between them. In
addition to these pumps is the one stationed 193 feet below the adit tunnel. The water comes to this pump from
the 1,400 level of the Santa Isabel shaft through a 4-inch pipe 3,000 feet long and discharges 75 gallons per minute
into the supply tank.

The pump stations are 10 by 18 feet in size, and situated at distanees varying from 205 to 237 feet perpendicularly
above each other. The tanks on these stations have each a capacity of 2,400 gallons. The pump stations are at 499
(193 below adit), 543, 743, 971, and 1,171 feet below collar of shaft. The bob stations are 384, 634, and 1,062 feet
below collar. Each pump diseharges through an 8-inch column into station above. The column is made of 8-inch
lap-welded wrought-iron tube, joined at the ends by cast-iron flanges fitted on the tube and secured by expanding
it to fill the bore of the flange tightly and in a manner to prevent telescoping. The spear, or pumyp rod, is of Oregon
pine, 1,160 feet long, in sections of 50 feet. The first 600 feet of this rod are 12 by 12 inches in section, the remainder
being 10 by 10 inches. The joining of the sections is effeeted by butting the ends evenly and closely together and
securing them in position by plaeing wrought-iron strapping plates 20 feet long, 8 inches wide, and 1 inch thick on
cach of the 4 sides of the rod, the joint being in the middle of their length, and bolting through rods and straps with
40 1-inch bolts, one-half passing the other at right angles. The pump plungers are connected to pump rod by cast-iron
brackets securely bolted to 2 opposite sides of the rod and engaging with flanges on the ends of the plungers.
To provide agaivst lateral motion of the rods they are stayed at cach 50 feet of their length by inclosing them in
wooden guides, the rod at such places being lined with oak boards secured by iron clamps. The balance bobs are
3 in number, made of cast iron, with wronght-iron tension straps. They are each connected to the pump rod by

~wrounght-iron links or connecting rods 15 feet in length, with brass journal boxes and straps on each end. They are
hung from 2 wrought-iron pins in nose of the bob, the lower end engaging with pins in 2 cast-iron brackets
bolted to 2 opposite sides of the pump rod. The bob stations are 30 feet long, 12 feet wide, and 18 feet high, seeured
by 14 by 14 inch timbers; so also are the pump stations. The first is 383 feet from the surface, the second 250
below the first, and the third 428 feet below the second. A 9-ineh lift pump is used to raise water from the sump
to the plunger pumps on the 2,100-foot level, the difference in capacity between the 2 8-ineh pumps and the lift nump
being supplied by the flow of w. 1te1 in the 2 10() level, which also receives any excess over 75 gallons per minute from
1,400 level at Santa Isabel shaft.

The pumps deseribed raise 315 gallons per minute, making 8 double strokes in that time. It would be 360
gallons per minute if the supply pipe to pump taking water from 1,400 Santa Isabel shaft was large enough to admit
of a supply of 120 gallons per minute, whieh i s the amount required to supply that pump at 8 strokes per minute. The
stroke of the pump is 6 feet.

\J

The pump rod is actnated, as already mentioned, by an under-beam compound condensing steam engine with .

Scott & O'Neil balanced puppet valve and cut-off motion. The eylinders are placed side by side on a heavy bed
plate, and to the bottom of this are bolted the guide plates for the crossheads. The cylinder of the high- -pressure
engine is 21 inches in diameter and has a stroke of 96 inches. The expansion eylinder is 47 inches in diameter,
stroke 70 inches. The connecting rods of each engine are connected directly to one end of the beam and pump rod
to the other end. The initial engine, being on the ountside, has a longer stroke and greater piston speed than the
expansion engine, which is placed nearer the center of the beam. The beam is made of cast iron, the arms of which
are securely tied by wrought-iron straps 10 by 2 inches in section. The main conneeting rod conneets an angle
arm of the beam to a wrought-iron erank and shaft, on which is placed a fly wheel 24 feet in diameter, weighing 50,000
pounds. The valve motion is derived from a slmft running at right anglés to the erank shaft and operated by a
miter wheel.

The. air pnmp and condenser are of a special kind on account of the small quantity of water available. The
condensation water falls from the condenser through an 8-ineh pipe to a tank placed 35 feet below it. The end of
the pipe is 3 feet below the water surface in the tank, sealing it against the atmosphere. A small independent
bucket-and-plunger pump maintains the vacuum in eondenser. The eondensation water flows from the tank
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receiving it through a flume 1,850 feet long and 2 feet wide, passing in its cireuit through a pond 25 by 50 feet,
and discharging into a tank a few feet from and about 6 feet lower than the first tank. A pnmp placed in the shaft
at this point raises the water, discharging it into a tank on the surface, when it again passes through the condenser,
it having been sufficiently cooled in its civenit through flume and pond, the cooling surface of which is nearly 5,000
square feet. The engine is also provided with an automatie stop, which throws the valves ont of connection and
instantly stops its motion if through any accident it should be relieved of all or any considerable part of its load.

The foundation is built of hewn sandstone, with cap stones of granite. The pump work is handled, when
necessary, by a double-cylinder horizontal geared hoist, set on stone and granite foundation.

The cylinders are 12 inches in diameter, with stroke of 24 inches. The reel and spur wheel are bolted together
and keyed on same shaft. The spur wheel is 12 feet 1inch in diameter, with V-shaped teeth, 3.25-inch pitch, and
12-inch face and gears, with a pinion 2 feet in diameter on crank shaft of engine. The reel is 3 feet in diawmeter,
and constructed for winding flat rope. The engine is fitted with a closed link and reversing lever, Corliss throttle
valves, and a powerful Eckhardt stand brake, applied on engine fly wheel. The rope used is flat crucible steel wire
rope 4.5 by 0.5 inch, 2,000 feet of which can be wound on the reelif desired. Therope in use is about 1,600 feet long.

SANTA ISABEL PUMPING WORKS.—The pumping plant at Santa Isabel shaft consists of 6 6.5-inch plunger
pumps and 4 6-inch pnmps, all having a stroke of 5 feet.

Of the 6.5-inch pumps 2 are placed at the 1,700, 1,400, and 1,000 foot levels; of the 6-inch pumps 2 are placed at
the 1,500 and 2,000 foot levels. They are actuated by 2 pine rods 6 by 8 inches in section, 1,230 feet long, in 50-foot
seccioné, and connected in the same manner as those at Buena Vista shaft. They are connected to 2 right-angle
bobs on the surface, arranged so that one rod is ascending while the other is descending. In this way one rod
balances the other, and as the water flows through the column on both np and down stroke, 1 discharge column only
for the 2 pumps is required. There is 1 balance bob attached to each rod to relieve the surface bobs of some of the
weight of the pump rods. The column is made of 6-inch lap-welded wronght-iron tube, connected by threaded
ends and serewed into connecting sleeves. Part of the column, however, is connected by cast-iron flanges.

This pump work is operated by a compound condensing engine, the high-pressure cylinder being within and
concentric with the low-pressure cylinder, the piston of which is an annular ring 42 inches in diameter outside and
26 inches inside. The high-pressure eylinder is steam jacketed, 19 inches in diameter, with stroke of 5 feet. The
steam distribution is effected by a double-ported slide valve controlled by Davey differential valve gear. The air
pump is driven by an extension of the high-pressure piston rod. It is 9.inches in diameter, 5-foot stroke, and is
situated directly behind the steam cylinders. The engine frame is extended to connect with sole plates carrying
the bobs operating the pump rods. They are of cast iron, with tension straps of wrought iron. The pit work is
handled, when required, by a capstan situated near the shaft house.

A third pumping plant, not now erected, consists of a horizontal noncondensing engine, having on the crank
shaft a pinion gearing with a spur wheel, on the shaft of which is keyed a disk with wrist pin. The disk has in its
face 4 holes at varying distances from its center, into any one of which the wrist pin may be put, giving a stroke
varying from 2.5 to 4.5 feet. This wrist pin is connected by a wooden connecting rod strapped with iron to an angle
bob to which pump rod is attached. The bob is constructed of wood, with iron straps, and fitted with a balance
box, wherein weights may be placed to equalize load on the engine. The gear wheels are 2.375-ineh piteh and 9-inch
faee; ratio between pinion and spur wheel as 1 to 7.

The pumps in the shaft are to have 6-inch plungers, the stroke varying with the position of the wrist pin in the
disk or crank plate operating the angle bob. The spear rod is 6 inches square, to which the plungers are secured
in a different manner from those described at the Buena Vista shaft,

The plunger is of iron, cast hollow, and about 1 inch in thickness. A suitable piece of timber, considerably
longer than the plunger, is made to fit tightly inside of the hollow tube, and after being driven in is tightly wedged
in place. The timber projecting beyond the plunger is square in section and clamped to the pump rod, a distance
piece being introduced hetween them to bring the plunger to the desired distance from the rod. There are 2 plunger
pumps and 1 lift pump still remaining as part of the pit work, operated by the machinery just described, the capacity
of which is 50 to 60 gallons per minute from a depth of 1,000 feet; speed in shaft, from 3 to 12 strokes per minute.

The Santa Isabel pumps will discharge 170 gallons per minute from a depth of 1,500 feet; speed in the shaft,
from 1 to 10 strokes per minute. ;

The Buena Vista pumps will diseharge 315 gallons per minute from a depth of 1,800 feet; speed, from 2.5 to 8
strokes per minute. The average speed at Buena Vista pump works at present is about 4 strokes per minute.

In addition to the regular pumping machinery there are available for mine drainage 4 steam pumps, 2 of which
are of a capacity of 80 gallons per minute, 1 of 40 gallons, and 1 of 50 gallons capacity; also 2 bailing tanks, holding
500 gallons each, and 2 other tanks, each carrying 120 gallons.

HOISTING WORKS,.
BUENA VIsTA SHAFT.—The hoisting machinery at the Buena Vista shatt consists of 2 horizontal noncondensing
engines, with balanced puppet valves with O’Neil cut-off motion, reversing link, and Corliss throttle valves.
The engines are connected by and act on the same erank shaft. 2 reels, to which brake wheels, 10 feet in
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diameter and 8-inch face, are attached, are placed on the crank shaft, and are free to revolve in either direetion and
independent of each other. They may be made to revolve with the shaft by throwing into gear 2 c¢lutches sliding
on the shaft (it being square in section at these places) and revolving with it. The reels may be used singly or
together, and by winding the ropes on the reels in opposite directions one may be made to hoist while the other
lowers, nsing the descending cage and rope as a counterweight. Flat steel wire rope is used, 3.5 inehes wide and
three-cighths of an inch thick. The length is 1,600 feet. Each reel is provided with a powerful Eckhardt brake,
operated by the foot. An ivon brake strap lined with wood is also employed, acting on the crank disks, which are 8
feet 10 inches in diameter and 6-inch face. This brake acts on the engine, or either reel or both, if the clutches on
the shaft are engaged with them.

A Belr spiral indicator shows position of cages in the shaft. This indicator consists of a drum 39 inches in
diameter, 4 feet 6 inches long, revolving with its axis vertical behind a pointer, to which a vertical motion of 2.375
inches for each revolution of the drum is eommunicated by an upright scerew, revolving by the side of the drum.
The vertical motion of the pointer, combined with the circular motion of the drum, traces a spiral line on its
surface, the length of which is about one-tenth of the depth of the shatt. - On this line are placed brass plates showing
the different stations and the number of bells constituting the signals for the stations.

A second pointer, moving against a stationary index board, is also provided. This is always in the engineer’s
sight and lessens the liability of his confusion by reason of the revolving drum carrying the station marks out of his
sight during the greater part of its revolution.

These indieators are driven by gear wheels, one on each reel and in permanent connection with lt The 2 reels
are set opposite the 2 hoisting compartinents in the shaft and are sitnated 50 feet 6 inches from it. On the platform
from which the engine is handled there are 5 levers, 1 for throttle valves, 1 for reversing the engine, 1 for
adjusting the cut-off, and 2 for operating clutches. The3 pedals for operating the brakes are side by side, and they,
with the first 3 levers, are within reach of the engineer without ehanging his position. The foundation is built of
sandstone, with granite cap stones. The gallows frame consists of 2 perpendicular frames of 18-inch timbers, 1 at
each end of the shaft, 45 feet high, standing on sills 55 feet long, The frame is 18 feet wide, from outside to outside,
and stiffened by horizontal beams and braces. Each frame is secured against the thrust by inclined beams 16 by 20
inches thick, and 50 feet 9 inches long. The 2 frames stand 32 feet 6 inches apart, from outside to outside, and are
connected by bridged trusses of 18-ineh square timbers, supported by struts 12 by 18 inches. The horizontal beams
on top and crossing from one frame to the other are 18 by 24 inches. The sheaves are carried on 14-inch timbers,
2 on top of each other at each side of the sheaves.

The overhead pulleys or sheaves are 9 feet in diameter (center 438 feet above floor), with rims of cast iron and
wrought-iron arms. The speed of hoisting is from 1,000 to 1,200 feet per minute in the shaft. The load, including
1,000 feet of rope, is 9,000 pounds.

Each compartmment of the shaft has a separate bell for signaling. The bell ecord is of three-eighths inch
galvanized twisted iron-wire rope, and can be reached from the eage in any position in the shaft.

The boilers at this shaft are 6 in number, set in pairs over 1 furnace. They are each 54 inches in diameter and
16-feet long, with 46 3.5-inch tubes. Each pair is connected by 1 mud drum and 2 steam drums. A 6-inch safety
valve is placed on each steam drum, 2 of which are also fitted with Crosby adjustable safety pop valves. The main
steam pipe is 10 inches in diameter, with 6-inch branches to the hoisting engine and pumping engine,

SANTA ISABEL SHAFT.—The hoisting machinery at Santa .Isabel shaft is a single horizontal high-pressure
engine, cylinder 16 inches in diameter, stroke 36 inches, with balanced slide valve and reversing link.

On the crank shaft are 2 pinions, free to revolve on it, and 2 clutehes revolving with it, the latter sliding on 2
teathers to engage with either or both of the pinions. There are 2 reels, 1 for each hoisting compartment in the shatt,
each 10 feet in diameter and 20 inches wide, having a spur wheel and brake rim cast on one side, the spur wheels
gearing with pinions on the shaft. The wheels are 11 feet in diameter, pitch of teeth 3 inches, and 8-inch face.
Ratio of wheel to pinion is as 4.5 to 1. Round steel-wire ropes 1.125 inches in diameter are wound on the 2 reels,
and in opposite directions to admit of hoisting with balanced load. 2 dial indicators show position of eage in the
shatt, the index pointer traveling about 10 inches for every 100 feet traveled by the cage in the shaft. Kach reel
is provided with a stand brake, the shoes of which are lined with sugar pine. A powerful iron band brake is also
applied on the engine fly wheel. The 3 brakes are operated by the foot and one of them is so arranged that hydraulic
power ean be applied to it. The one last referred to is on the reel working opposite the middle compartment in the
shaft, it being the one used when sinking is done in the shaft. The gallows frame is 32 feet in height, built of 14 by
14 inch timber in the form of a truncated pyramid 30 feet square at the base and 18 by 15 feet at the top. Overhead
pulleys are 9.5 feet in diameter, the rim grooved for rope of 3.5 inches in eircumference.

The machinery is set in a massive foundation of artificial stone, the center of reels being 48 feet from the shaft.
The boilers are 4 in number, set in pairs, 2 having separate furnaces and 2 being set over one furnace. The latter
are connected by 1 mud drum and 1 steam drum, the former by 1 mud drum, but having separate steam drums.
Of this pair, each is 56 inches in diameter and 16 feet long, with 48 3.5-inch tubes. The other pairis built of steel,
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each 54 inches in diameter, 16 feet long, and having 46 3.5-inch tubes. A 4-inch safety valve is fitted te eaeh steam
drum. The boiler feed water is heated by exhaust steam to the boiling point before entering the boiler.

The hoisting speed at this shaft is from 600 to 800 feet per minute. The load, inelnding 1,000i feet of rope; is about
6,700 pounds. !

RANDOL SHAFT.—The hoisting gear at the Randol shaft consists of a high-pressure horizontal engine; eylinder
16.5 inches in diameter, the stroke being 30 inches.

1 reel, 9 feet in diameter, 25-inch face, is keyed on the spur-wheel shaft, the spur wheel being driven by a
pinion on the erank shaft. These wheels have V-shaped teeth, 3-inch pitch and 10-inch faee, ratio about 4.5 to 1.

The pointer on the indieator has a vertical motion of 3.25 inches to 100 feet in the shaft, the direection of its metion
being the same as that of the eage in the shaft. It is operated by a vertical screw driven by bevel gears, which
derive their motion from reel shaft. The reel is fitted with a stand brake, which is applied by releasing a weight
acting on a lever, drawing the brake block together and against the reel. A foot brake is also applied to the fly
wheel of the engine.

The speed of hoisting is from 500 to 600 feet per minute. The load is the same as at the Santa Isabel shaft.
A round steel-wire. rope is used, 3.5 inches in circumference (1.125 inehes in diameter). The gallows frame is 28 feet
high, built of 12 by 12 ineh timber, of the truneated pyramid style, 24 feet square at the base and 11 feet at the
top. The overhead pulley is 8.5 feet in diameter.

3 boilers set singly furnish steam for this engine, 2 of which are used at one time: 1 56 inches by 16 feet, with
48 3.5-inch tubes; 1 52 inches by .16 feet, with 54 3-inch tubes; 1 54 inehes by 16 feet, with 46 3.5-inch tubes.
Each boiler has 1 steam drum, 2 have 4-ineh safety valves and 1 a 5-inch safety valve. The feed water for beilers
passes through a heater, through which exhaust steam passes, and is raised to a temperature of ower 2002,

The record of hoisting at the Randol shaft gives the number of skip loads of rock and ore dwring the last 4 years
as follows:

1886 .0 20 e penns nn shu os e nem it s S e o e s DR SRR (R L RN Pt (S 37,371
TR R L A U S O 2 ST R R 40, 862
(o s SRR S S R DRI S e R i - s IR L e e 41,791
1980 el bbb s Tk oL e SR RN LSRR S IS T L RN, SR T 45,931

In 1889 the average number of skip loads hoisted each working day was 184, or 276 tons, exclusive of the number
of trips made with men, timber, ete.

WASHINGTON SHAFT.—The hoisting machinery at the Washington shaft has 2 reels, 6 feet 6 inches in diameter,
24-iuch faee, one opposite each of the 2 hoisting compartments in the shaft. They are both plaeed on the same
shaft, one being free to revolve and the other keyed. The latter is in permanent connection with the engine,
connecting spur wheel and pinion being in aratio of about 5.5 to 1, the teeth 2.375-inch piteh, 6-inch face. The former
is made to revolve with the reel shaft by throwing into gear a cluteh sliding upon 2 feathers and revolving with it.
Round steel-wire rope 3.5 imches in cireumference is used and wound on the reels, 1 passing over and 1 passing under.
The reels are driven by a pinion on the erank shaft of a horizontal slide-valve engine, 12-inch eylinder with 24-in¢h
stroke. A speed of 400 feet per minute in the shaft is attained. The load, when skip is at the bettom of the shaft,
is 4,500 pounds. The indicator is the same as that at the Randol shaft. This machinery is situated 60 feet from
the shaft and set on a foundation of timber. There are 2 boilers, each 56 inches in diameter, 16 feet long, with 48
3.5-ineh tubes.

The gallows frame eonsists of 2 perpendicular upright beams 16 by 20 inches in seetion, 43 feet 4 inches high,
standing on 16 by 18 ineh sills 56 feet long, and braced in the line of thrust by inclined beams 16 by 18 inches, 56
feet long. The 2 uprights, 1 at each side of the shaft, stand 20 feet apart and are trussed at the height of 28 feet by
a horizontal timber 18 by 20 inches, supported by short braees or struts of 9 by 20 inches. Across the tops of the
uprights and eonneeting both is another horizontal beam 18 by 20 inehes. Perpendicular posts 12 by 20 inches are
framed between the 2 horizontal beams and carry the sheaves, the shafts of which are 33 feet 6 inches above the
floor of the shaft house. The sheaves are 8.5 feet in diameter. :

The 2 hoisting machines for prospect shafts as used at the Almaden and Saint George (now at San Franeisco)
have each 2 steam cylinders 6 inches in diameter, with a stroke of 12 inches. A reel, supported by brackets cast on
engine frames, is fitted to cach. They are 20 inches in diameter, 10.5-ineh face. A spur gear is east on the side and
is driven by a pinion on crank shaft of the engine. The ratio is 4 to 1; piteh of teeth, 1.5 inches, 3.5-ineh face. The
load, inclnding 500 feet of wire rope five-eighths of an inch in diameter, is 2,000 pounds, and is raised at a speed of
300 teet per minute. A foot brake is applied on the reel.

The upright boilers supplying steam to these engines are 42 inches in diameter and 8 feet high, each having
99 2-inch tubes. They stand on cast-iron base plates 10 inches high, forming the ash pit, and have brackets earrying
the boiler feed pnmps. Each boiler has a steam drum and a 2-ineh safety valve.

The gallows frames are of the truncated pyramid style, overhead pulleys 36 inches in diameter.
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THE ENGINEERS.

The engineers at the several shafts work in 2 shifts of 12 hours each. The cages or skips are put in motion
in answer to the signals given by gongs that are connected with the different stations of the shafts by wire rope
made of galvanized coarse iron wire, twisted, three-eighths inch diameter, and attached at each station to an iron
lever. The general signals ave: 1 bell for ¢ hoist” or “stop”; 2 bells for “lower down”. Other signals are agreed upon
as cirenmstances require. The engineers attend to the brakes. Where 2 reels are employed, hoisting with balanced
cages or skips is invariably the rule, and with single reels when lowering the skip the engine is reversed and the
speed of the deseent is regulated partly by means of the fly-wheel brake and partly by putting the reversing link in
position for hoisting, the throttle valve of course being closed.

When raising or lowering men 1 e¢age only is used, the other reel, if there are 2, being then held by the reel brake.
The speed of the cage in the shaft is then from 300 to 400 feet per minute, and its descent is regulated in the same
manner as in the single-reel hoist, by fly-wheel brake and reverse bar, the operating reel being invariably in eonneetion
with .engine when men are in the shaft.

The boilers are cleaned regularly at intervals of from 2 to 4 weeks, according to the amount and kind of water
used. The water is supplied from 3 sources, one of which supplies a limited amount of very pure water, that forms
little or no secale in the boilers in which it is used. The water obtained from the other sources forms a very hard
scale, which necessitates the use of boiler-cleaning compounds, besides a liberal use of the sealing hammer, to keep
the boilers in good condition. Every boiler has a manhole in front, below the tubes, throngh which access is gained
to the sheets immediately over the furnace, which are thus kept thoroughly clean. The vertical tubular boilers,
being inaceessible on the inside, require to have the tubes removed about every 2 years, when they are thoroughly
eleaned and the tubes replaced.

"HORSE WHIMS AND WINDLASSES.

For prospect shafts there are also, for hoisting, 2 horse whims. The reel is 7 feet diameter, 10-inch face, and
revolves on a 3-inch shaft with vertical axis. The sweep rod ean be thrown in or out of gear at will, as the
bucket is required to aseend or descend. An iron strap brake is applied to regulate the descent of the bucket, the
sweep rod being then out of gear. A half-ineh steel wire rope is used. The load is about 300 pounds, and moves
threugh the shaft at about 70 feet per minute.

The windlasses nsed for prospect work have a wooden reel 6 inches in diameter and 4 feet long, with wrought-iron
erank handles inserted in the ends, which are strengthened by iron rings being driven on them, the axles being
formed by a part of the erank handles projecting from the ends of the reel in a direction parallel with its axis. 2
upright pieces, generally of 1.5 by 12 inch pine board set in a mortise cut in a 6 by 6 inch cross-timber, support
the reel, and are connected by a plank, the ends of whieh rest upon and are spiked to the npright pieces. On the
top of this board is @ wooden bar, sliding in guides, which is drawn out far enough to eateh the handles and prevent
the reel from revolving when it is required to hold the bueket and keep it in position desired. When lowering the
bueket a brake is applied on the reel, and consists of a rope, one end of which is made fast to the crosspiece and a
turn taken around the reel in the direction of its motion when lowering. The loose end is then drawn tight, as may
be required to command the descent of the bucket. 2 buckets are sometimes used, the rope having a number of
turns on the reel, with 2 free ends. To these ends the buckets are attached and assist in balancing each other. - Ag
the depth of the shaft inereases a turn is taken off the reel, adding to the length of the free ends. The load is
about 100 pounds. 3-inch hemp rope is used. 100 feet can be sunk in this way.

AIR COMPRESSORS.

To supply compressed air for operating machine drills, pumps, and other machinery in the mine there are 2 air
compressors erected in the Sauta Isabel shaft house: 1 Burleigh air compressor, with steam cylinder of 18 inches
diameter and 24-inch stroke, the air cylinder of 24 inches diameter and 20-inch stroke, discharging into receiver 54
inches in diameter, 12 feet 6 inches high; 1 Clayton air compressor, with 2 steam cylinders, each 14 inches in diameter,
and 2 air eylinders of 12 inches diameter, all of 9 inches stroke. The air eylinders are double acting. The receiver
i8 36 inches in diameter and 9 feet long. Another Burleigh air compressor, with steam eylinder of 15 inches diameter
and 18 inches stroke, and air eylinder of 15 inches diameter and 15 inches stroke, discharging into an air receiver 48
inches in diameter, 10 feet 6 inches high, is on hand, having been in use at the Washington and Buena Vista shafts.

MACHINE DRILLS.

The rock drills, 11 in number, are as follows: 2 3.5-inch Ingersoll Eeclipse drills, 1 3.5-inch Ingersoll tappet drill,
4 3-inch Ingersoll Eelipse drills, 1 3-inch Ingersoll tappet drill, 2 3-inch National drills, and 1 2.5-inch Ingersoll tappet
drill. |
VENTILATION.

For ventilation there is 1 Baker blower of a capaeity of 1,500 cubie feet per minute, and 1 Baker of a capacity of
1,000 cubic feet; 1 Root blower, capacity 800 cubic feet per minute, and 1 48-inch Blackmann exhaust ventilator.
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SHAFT HOUSES.

BUENA ViSTA SHAFT.—The shaft house at Buena Vista contains hoisting-engine room, 45 feet-wide and 100
feet long ; pump-engine room, 45 by 43 feet; boiler room, 45 by 55 feet, the whole forming a rectangnlar frame building
90 feet wide and 100 feet in length. Fire protection is afforded by 4 hydrants (2-inch), fed by a supply tank
containing 15,000 gallons. The pressure of water is 70 pounds per square inch. Adjoining the boiler room there is
an excavation in which 700 tons of coal can be stored. Sitnated near the shaft honse is the blacksmith shop, 46
by 26 feet, a part of whieli, 18 by 12 feet, is inclosed and used as a drying and changing room for the miners.

SANTA IsABEL SHAFT.—The Santa Isabel engine house is 90 by 40 feet. Conneeting with it at right angles is
the boiler room, 60 by 40 feet. Adjoining the main building is the miners’ changing room, 21 by 12 feet in extent.
The blacksmith shop, about 100 feet from shaft house, is 40 by 20 feet in dimensions. 4 2-ineh hydrants are placed
around the building, having a water pressure of 50 pounds per square inch. Supply tank contains 15,000 gallons.
The shed i)rovided for coal storage will hold 400 tons.

RANDOL SHAFT.—The works at the Randol shaft are eontained in an irl‘eg‘ula} building, whose greatest length
is 80 feet and greatest width 50 feet, the boiler room being 40 by 32 feet. The ehanging and drying room for the use
of the miners, 19 by 18 feet, is provided with 2 steamn heaters. Placed adjacent to the shaft house are the carpenter,
blacksmith, and maehine shops. The carpenter shop is 24 by 40 feet in size. The blacksmith shop is 25 by 50 feet,
and has 4 forges. Blast is supplied by a No. 3 Anderton blower. All of the forges are worked by day, and 1 by night.
The drills dressed average about 1,000 every day at this shop. The kind of steel used for drills is 1-ineh octagon black
diamond. The machine shop adjoins the blacksmith shop, and is 16 by 35 feet in size. It contains 1 Putnam lathe,
12-inch centers; 1 power drilling machine, 1 Wiley & Russell bolt-cutting machine, 1 milling machine, and 1 hand-power
drilling machine. These machine tools are driven by a 6 by 16 inch steam engine, and are used in making and
repairing cages, skips, cars, tanks, ete., and in repairing the machinery at the different shafts. 2 2-inch hydrants,
with 35 pounds water pressure, supply protection against fire. 600 tons of coal can be stored at this shaft.

WASHINGTON SHAFT.—The engine house at the Washington shaft is 99 by 32 feet, the adjoining boiler room
being 40 by 32 feet. 300 tons of coal can be stored at this shaft. The blacksmith shop and ecarpenter shop are
near the main building, the former being 25 by 40 feet in extent, aving 2 forges. The earpenter shop is 32 by 60
feet. 1 2-inch hydrant is provided for fire protection. To the hydrant is attached 50 feet of 2-ineh hose,.and all
other hydrants at the shaft honses are similarly provided. The changing room is 12 by 20 feet.

THE ALMADEN engine house is 34 by 78 feet, the boiler room 24 by 36 feet, which also contains the blacksmith
shop.

THE SAN FrRANcCISCO shaft house is 20 by 54 feet; height of gallows frame is 16 feet, 14 feet spread at the
bottom and 8.5 feet at the top.
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LIST OF ENGINES, ETC., AT NEW ALMADEN—Continued.

ENGINES FOR GENERAL SERVICE.
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MACHINERY AT HACIENDA.

The machine shop at the hacienda contains 1 serew-cutting lathe with 9.5-inch centers, 1 flask-tapping and
threading machine, 1 Wiley & Russell bolt cutter, and 1 power drilling machine.

The engine house contains 2 horizontal tubular boilers: 1 of 50 inches diameter, 15 feet long, with 40
3.5-inch tubes, and 1 of 30 inches diameter, 11.5 fect long, with 19 3-inch tubes; 1 Knowles steam pump, No. 7;
and 1 horizontal steam engine, with 1 eylinder of 8 inches diameter and 16-inch stroke, driving soot machine, also
set up in the engine house.

DESCRIPTION OF TOOLS.

The hammer is a piece of steel, weighing from 7 to 8 pounds. It has 2 striking faces or polls, the eye in the
center being 1.25 inches in diameter, into which the helve or handle, about 2.5 feet long, made of ash or hickory, is
fastened.

The drills are octagonal bars of cast steel, about 1 inch thick, eut in lengths of 1.5 to 4 feet. One end is flattened
out wedge-shaped and drawn to 1.125 or 1.25 inches in width.

The scraper is a three-eighths-inch bar of round iron, 3.5 to 4 feet long, on one end of which a hemispherical spoon
is hammered out at right angles to the axis of the bar, while the other end has a half-cylindrical spoon about 6 inches
long, which is used in eharging drill holes with blaek powder when their direction is horizontal or slightly upeast.

The swab stick is a piece of round wood three-fourths of an inch in diameter and 3 or 4 feet long. One end is
bruised into the shape of a brush, to which the sludge from the drilling adheres and is drawn from the drill liole.

The *gad” is a piece of drill steel 6 inches long made into the form of a wedge. Itisused to wedge off fragments
of rock, or for breaking ground which does not require blasting.

The “moyle” is a bar of drill steel from 1 to 2 feet long with 4-sided point. It is used like the gad, and is
especially employed in cutting the so-called ‘“hitches” for timbers. :

The pick is made of a square bar of iron 1.5 inches thick and slightly curved in the plane of the handle. = It has
a 4-sided pyramidal steel point at the curved end, and a poll 3 inches long at the other end. It has an eye like the
hammer 3 inches from the face of the poll, into wlich the ash or hickory handle, about 2.5 feet long, is inserted and
secured.
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The shovel is the ordinary long or short handled square or round-pointed shovel. They are bought with the
helves fitted to them.

These eonstitute the regular kit of tools witli which the miners are previded by the mining company. Broken
piek handles or hammer handles are replaced by the miner who uses the tool.

The wheelbarrow is used in some of the prospect drifts, where a regular track for tramming has not been laid.
The wheelbarrow used in mining is made of wood, and is of the old Cornish type ealled the “Jack” wheelbarrow.

The timbermen use axes, crosscut saws, handsaws, augers, chisels, sledges, block and tackle, and ropes,
furnished them when needed.

EXPLOSIVES.

Black and dynamite powders are stored in the eompany’s powder magazine, a solid briek building, well protected
and standing isolated at a safe distance from the Randol shaft. The percussion caps and fuse are kept apart in the
eompany’s storehouse. The black powder used is the size F from the Santa Cruz powder mills, and the other powder
is dynamite No. 2. The explosives used in the footage labores are under the charge of the blaster, who receives
at one time from 25 to 30 kegs (of 25 pounds each) of black powder and about 100 pounds of dynamite powder from
the magazine and stores them in an underground magazine built in an abandoned labor or situated at a safe
distanece from the workings. About 100 to 200 feet of fuse only are taken into the mine at one time, so as to
prevent its getting damp from exposure to the atmosphere underground. The blaster keeps in his magazine, which
is under lock and key, also all the tools used by the timbermen working in the labor. The contractors working
under the tribute system for ore, or having contracts for drifting or sinking or other prospeet work, store their
explosives in a safe place at a distance from their work. The dynamite powder for ordinary drill holes is bought
in sticks about 8 inches long and 1 inch in diameter., For machine drills the stieks are 8 inches long and 1.5 inches
in diameter.

To charge a hole with dynamite powder a fuse of the required length is first prepared, one end of which is shaped
to go into the eavity of the cap. The cartridge is then put jnto the drill hole and pressed tightly in place with the
swab stick. It is often found convenient to break the stick of powder into halves before placing it in the hole,
for the reason that it will more readily expand when pressed down by the swab stick and more eompletely fill
the drill hole without leaving voids. Sometimes in very hard ground a half or a whole stick more of powder
is placed on top of the first one. The fuse with the cap then being placed down on the eartridge, the hole is filled
with fine dirt loosely thrown in and slightly tamped, while a wet hole is simply filled with water in place of tamping.

The charging with black powder is done as follows: If the hole is downcast, half of the eharge of powder,
from 4 to 7 inches of the drill hole, is ponred in, the fuse with the cap is inserted, and the other half of the powder

.charge is poured on top. The hole is then tamped, whieh consists in packing from 12 to 18 inehes of fine dirt on top
of the powder by the use of the tamping bar or swab stick. After the hole has been properly tamped a small piece
of eandle (or snuff) is placed under the outhanging end of the fuse, to be lighted when all holes have been charged
and are to be fired. An upcast hole is eharged with a cartridge made of powder. These are eylinders made
of soaped paper, 1 inch in diameter and from 12 to 18 inches long, filled with powder. The fuse is inserted in
the middle, as in charging with loose powder. The object of the paper eylinder is simply to retain the powder, and
the paper is soaped so as to keep the powder together. These cartridges are tamped and fired in the same way as
with loose powder. ;

In drilling, the place selected for the hole is started, if possible, with a pick. A man then takes a short drill,
and, holding it steadily in both hands in the direetion the drill hole is wanted, lets his partner strike the other end
in suceessive strokes with the hammer. After each blow he raises the drill slightly and gives it about one-tenth of a
turn. In this way the roek is chipped and a eylindrieal hole is formed. Water is poured in the hole if possible, as it
is found to expedite the drilling, converting the dust into a wet sludge, in which state it is easily removed from
the hole. A rag or washer is put around the drill to prevent the splashing of the water. As the depth of the hole
inereases a longer drill is used, and by continuing in this way a hole from 4 to 6 feet deep may be drilled. The
ordinary drill holes are usually from 1 to 4 feet deep, according to eirenmstances.

METHOD OF WORK.

Men employed in prospect work labor in gangs as follows: For shaft sinking, usually 9 men, in 3 shifts of §
hours each, one shift going to work at 7 o’clock in the morning, the next at 3 o’cloek in the afternoon, and the third
shiftat 11 o’elock at night. No time is allowed for regular lunch. For sinking winzes, 6 men, in 2 shifts of 10
hours each, are employed; for raising a winze, 4 men, in 2 shifts of 10 hours each; for drifting, 4 men, in 2 shifts of
10 hours each. These rules are sometimes altered to suit circumstanees.

Drifting with machine drills is done by 9 men in 3 shifts of 8 hours each. Most of the drifting and sinking
is done by hand drills. Machine drills are only employed in straight tunnels or crosscuts and in the larger shafts
when a rapid progress of the work is desirable. iz

In prospect drifts miner