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MINERAL AND METAL PRODUCTION IN 1906 

Statistics of the Output and Commercial Movement—Market Conditions—Mining and Metallurgy 

In the following table we summarize Even under these conditions, it is im- cent, of the actual, submitted six months 
the production of minerals and metals in possible to insure accuracy. Among other or a year later. 
the United States in 1906 so far as it has difficulties, there are always likely to be It will be observed that there are dif- 
been possible to collect the statistics at so duplications or omissions in the reports of ferences between the statistics given by 
early a date. The figures for copper, lead the producers, which can be corrected the various contributors to this number 
and spelter are based on reports received only by careful investigation involving and our own statistics. This is because 
directly from the producers, who have considerable time. However, we are con- their contributions were necessarily writ- 
communicated their actual output during fident that the statistics which we are able ten and put into type before our statistics 

MINERAL AND METAL PRODUCTION OF THE UNITED STATES. 

Customary 

Measure. 

1905. 1906. 
Changes 

IN 
Quantity. 

Product. 
Quantity. 

Value. 
Quantity. 

Value. 
1 

Total. Per Unit. Total. Per Unit. 

j 
Non-metallic: 

Coal, bituminous . . . Short ton. 310,285,015 fo53.724,9i7 g 1.14 335.738.059 $409,455,752 $i 22 I. 25,453,044 
Coal, anthracite .... Short ton. 78,731.523 178,788,244 2.27 71,018,433 169,580,506 2.39 D. 7,713,090 
Garnet. Short ton. 3.694 114,625 31-03 5,442 187,095 3440 1. 1,748 
Graphite, crystalline . . Pound. 4,260,656 170,426 0.04 4,079.333 131,8^ 0 032 D. 181,323 
lion ore. Long ton. 44.578,456 94,768,122 2.13 49,670,000 103,570,000 2.08 I. 5.091,544 
Limestone flux .... Long ton. 14,098,600 6,739,200 0.56 14,228,500 9,390,810 0.66 1. 130,500 
Petroleum. Barrel. 139.728,839 118,769,513 0.85 131,061,505 96,593.274 0.74 D. 8,667,334 
Phosphate rock .... Long ton. 1,933.286 9.713,296 5.02 2,102,067 10,552,376 (k) 5.02 I. 168,781 
Pyrites. Long ton. 200,280 651,796 3-25 204,896 77,600 331 1. 4.616 

Manufactured: 
Alundum. Pound. ^.6i 2.000 252,840 0.07 4,331.233 303,186 0.07 \l- 719,233 
Arsenic, white .... Short ton. 773 50,225 64.97 831 5 83,150 100.00 ■I. 58.5 
Bromine. Pound. 899.434 139,432 0.16 1,250,000 

32,568,926 
168,750 0.035 il. 350 566 

Coke. Short ton. 28,404,112 72,284,336 2.54 99,960,968 3 06 1. 4,164,814 
Copper sulphate .... Pound. 52,278,996 2,352,555 0.045 48,534,129 3,009,106 0.062 iD. 3,744,867 
Copperas. Short ton. 21,103 147,721 7.00 18,546 129,822 7.00 |D. 2,557 
Crushed steel. Pound. 812,000 56,840 0.07 837,000 .58,590 0.07 jl. 25,000 
Graphite, artificial . . Pound. 4,595.500 313.979 0.068 4,868,000 312,764 0.064 '1. 272,500 
Lead, sublimed white . Short ton. 6,977 697,700 100.00 8,000 

68,549 

8,000,000 
5,483,920 

100.00 il. 1,023 
Zinc, oxide. Short ton. 65,403 5,232,240 80.00 80.00 il. 3,146 
Zme-lead, white .... Short ton. 7,200 540,000 75.00 5,749 488,665 85.00 p. 1.451 

Metallic: i 

Aluminum. Pound. 11,350,000 3,632,000 0.32 14,350,000 5,166,000 0 36 '1. 3,000,000 
Copper. 
Gold. 

Pound. 871,634,245 136,837,860 0.157 9i5,ooo,oco 178,699,500 0.1953 IL 43,365,755 
Oz. fine. 4,265,742 88,180,700 20.67 4,702,235 97,155,201 20.67 1. 436,493 

Iron, pig. Long ton. 22,702,397 377,540,862 16.63 25,521,911 490,275,910 19.21 1. 2,819,514 
Lead. Short ton. 319,744 30,133.490 94.18 364,336 38,962,092 106.94 L 44,592 
Quicksilver. Flasks. 30,650 1,189,220 38.80 27,276 1,063,764 3900 !D. 3^374 
Silver. Oz. fine. 56,101,600 35,373,181 0.63052 57,358,267 38,301,160 0.66791 I. 1,256,667 
Zinc. Short ton. 201,748 23,733,635 112.68 225,395 27,939,964 123 96 L 23,647 

i 

(k) Taken same as for 1905 in absence of reliable statistics. 

the first II months of the year, together 
with their estimates of probable produc¬ 
tion in December; in many cases the esti¬ 
mates are for only the last few days of 
December. The other statistics are based 
on the reports of producers. State mine 
inspectors, and special correspondents. 

to present at this early date are close ap¬ 
proximations to the truth, and we be¬ 
lieve that statistics giving the production 
within s per cent, of the actual, presented 
five days after the close of the year, are 
more valuable to the industry than sta¬ 
tistics that are precise, or within one per 

were available, and consequently the 

statistics of our contributors are generally 

estimates. This explanation will account 

for discrepancies, though the reason will 

be so obvious to our readers that an ex¬ 

planation is hardly Required. 
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Graphite 

The three grades of graphite produced 
in the United States are crystalline, amor¬ 
phous, and artificial. The production of 
graphite for the past three years is as 
follows, in tons of 2000 pounds: 

1904. 1905. 19<m. 

Crystalline.  2,179 2,130 2,040 
Am ri.h UB.: 19,116 21,963 (.-iQtnOtHI 
Artltlulal. 1,«24 2,998 2,4:U 

(e) KsiimattU. 

The greatest part of the crystalline 
graphite comes from the Adirondack 
region of New York, but Pennsylvania 
is also a producer. Amorphous carbon 
occurs in Rhode Island, Michigan and 
Wisconsin, and to a smaller extent in Col¬ 
orado, Ohio, North Carolina and Georgia. 
Of the last four States named, Colorado 
is the only one that has reported any pro¬ 
duction for 1906. 

CRYSTALLINE 

In New York, the Dixon Crucible Com¬ 
pany is much the largest producer, its out¬ 
put being a very pure, flake, crystalline 
graphite, particularly suited to lubrica¬ 
tion. Other companies operating here, 
with recently completed mills, are the 
Adirondack Graphite Company, the 
Champlain Graphite Company, and the 
Silver Leaf Graphite Company, all of 
Whitehall, N. Y. These last companies 
spent the whole, or most, of the year in 
development, so that their production was 
very small. 

In Pennsylvania, the production of 
crystalline graphite in 1906 was merely 
nominal, due to the development of mines, 
the extension of plants, and changes of 
ownership. However, most of the com¬ 
panies now report that they are in condi¬ 
tion to resume active productive operation. 

AMORPHOUS 

Rhode Island, Michigan and Wiscon¬ 
sin have made their usual average pro¬ 
duction and there is very little new in¬ 
formation to report from these localties. 
The Hathaway mine in the upper Mich¬ 
igan peninsula has not been worked for 
over a year. The Federal Graphite Com¬ 
pany, of Colorado, has been producing 
steadily. It has the only graphite factory 
west of Chicago, and reports a steadily 
increasing demand for its products. The 
Chicago Graphite Manufacturing Com¬ 
pany retired from business in July, 1906. 

ARTIFICIAL 

The production of this form of carbon 
is increasing very rapidly. About 27 per 
cent, of the product is exported. The In¬ 
ternational Acheson Graphite Company is 
the only producer. 

Gold Movements 

As shown in a subsequent article, the 
great production of gold, which has 
marked the past decade, continued in 
1906. This has been one of the reasons of 
the activity of general trade, the rush of 
new enterprise and, generally, of what wo 
call prosperity. In all the great com¬ 

mercial nations, business is conducted 
chiefly on credit of various kinds; but 
the basis of all credit, under our modern 
system, is found in the actual coin which 
is held, mainly as reserves in the banks 
and treasuries, and partly in general cir¬ 
culation. The greater this reserve is, the 
more credit is extended. The danger is 
that the enlargement of credit for legiti¬ 
mate, industrial and commercial enter¬ 
prise is apt to he accompanied by a simi¬ 
lar, or even greater, extension for pur¬ 
poses purely speculative, which may be 
carried far enough to endanger the sol¬ 
vency of the whole commercial system. 

Twenty years ago Dr. Soetbeer esti¬ 
mated—and some other eminent authori¬ 
ties concurred with him—that not more 
than 25 per cent, of the world’s gold pro¬ 
duction in any one year, was actually 
added to the available stock of money. 
The remainder was absorbed by use in the 
arts; by the amount actually destroyed in 
fire and wreck; by gold absorbed in 
private hoards, and in other minor ways; 
and finally hy the amount needed to make 
up the actual destruction of values by 
war, fire and other public calamities. It 
is possible that even 20 years ago this es¬ 
timate put the addition to the money stock 
too low. With the largely increased pro¬ 
duction of recent years, the improvements 
in transportation and communication and 
better methods in business, the propor¬ 
tion at the present day is certainly much 
higher, reaching very probably 60 per 
cent. The loss by public disasters is the 
most important in recent years. The 
financial derangements caused by the 
Boer war are hardly yet completely 
adjusted. The waste and loss of the 
Russo-Japanese war is still weighing on 
the world’s money markets, and the de¬ 
struction by earthquake and fire at San 
Francisco and Valparaiso were serious 
factors during* 1906. 

Reviews of the mining stock markets 
have been crowded out of this issue ,by 
the press of other matter. It is sufficient 
to remark that there was great activity in 
1906 in all markets, which evinced an 
extraordinary public interest in mining 
investments. The transactions on the 
New York curb especially were very 
large. An important feature at the verv 
end of the year was the decision of the 
New York Produce Exchange to list min¬ 
ing and industrial stocks. This is an old 
institution of the most respectable char¬ 
acter, and its new departure will create a 
market for mining stocks where trust¬ 
worthy quotations will be made and prop¬ 
er discretion will be exercized in the char¬ 
acter of the stocks allowed to be traded 
in. This is a much needed consumma¬ 
tion, and it is to be hoped that the new 
enterprise will have the cooperation of the 
New York Stock Exchange, the rules of 
which have really led to many of the evils 
of the curb, no organization of the curb 
brokers having been permitted heretofore. 
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THE PRECIOUS METALS 

Production of Gold, Silver and Platinum—Commercial Conditions—Industrial Review 

United States and Mexico remained the 
chief producers during the year just 
closed. 

The Gold and Silver Production 

of the World 

The approximate figures for the pro¬ 
duction of the precious metals show that 
the supply was fully maintained in 1906. 
If there were disappointments in some 
directions, there were unexpected incre¬ 
ments in others, so that the final result is 
a gain over 1905; that is, the highest pro¬ 
duction ever recorded in a single year. In 
the following pages are given the figures 
of production, with comprehensive re¬ 
views of the conditions in most of the 
chief producing countries. 

The Commercial Movement of 
Gold and Silver 

BY FREDERICK HOBART 

The tracing out of the disposition each 
year of the world’s production of gold and 
silver is always a work requiring time and 
study. The great movements are clearly 
apparent, perhaps, but there are many ob¬ 
scure cross-currents which must be takers 
into account; all of these have their ef¬ 
fect, and must be considered, if we wish 
to arrive at conclusions even approxi¬ 
mately correct. At the present time it is 
only possible to give such indications 
from official reports as will serve to point 
out the general direction of the move¬ 
ments. 

The total gold production of the world 
in 1905, as given by The Mineral In¬ 

dustry, was $379,635,413; in 1906 it is 
estimated at $404,649,685, an increase of 
over 10 per cent. That is, after making 
all deductions, the commercial gold reserve 
standing back of trade and credit was 
increased by some $250,000,000, possibly 
a little more. 

GOLD movement IN THE UNITED STATES 

The United States, which has led in 
commercial, industrial and speculative ac¬ 
tivity, was in 1906 the chief absorber of 
gold. The imports and exports of gold 
for the n months ending Nov. 30—to 
which December will not add largely—are 
reported as follows: 

iJKjii. 1<H)6. Changes. 

Imports. «6,'2fi4 .V24 $147,961.827,1. $101,687,30:1 
Exports. 44,1-2.5 935 44,831,-203il. 705,268 

Net Imports, S -2,138,.589 $103,180,6-24 I. $100,99-2,035 

Adding our own production for the year 
there was, apparently, an increase of 
nearly $300,000,000 in the gold in the 
country; or of over $200,000,000, if we 
allow only 60 per cent, of the output to 
have passed into use. To a great extent, 
of course, this calculation is hypotheti¬ 
cal ; but it is evident that we absorbed the 
greater part of the new gold supplies of 
the world. The large imports were pro¬ 
vided in various ways. In part they 
were the result of favorable trade bal¬ 
ances; in part sales of securities; and in 

1 large part they represent actual borrowing 
of accumulated capital from Europe, 
which must be repaid at a future date. At 
the close of the year the situation is not 

1 altogether favorable for further imports, 
t since the influence of the great foreign 
; banks is against any extension of loans. 

Australasia.. $85,470,779 $8-2,851,561 D. $3,119,-218 ! 
British India, 11,824,308 10,656,674 11. I,'2t8,634 , 
Canada. 14,486,8;« 1-2,000,000 D, -2,486,833 
Mexico. 14,6-26,855 16,430,000 I. 903,146 i 

Russia. -22,197,166 21,610,000 D. 697,165 
Rhodesia. 7,-20:1,866 10,-201,8-27 1. -2,997,462 
Transvaal.... 101,-2-26,668 119,606,9-22 1. 18,880,364 
United Btaies, 88,180,7o0 97,156,-201 I. 8,874,601 
All Others.... 34,161,8-23 36,-250,000 I. 1,098,177 

Total.$379,867,373 $404,649,r*(5 I. $34,782.-372 

We are able to include in this table very 
close approximations for all the chief pro¬ 
ducers, except Russia. For the United 
States we have the preliminary figures 
compiled by Director George E. Roberts, 
of the United States mint; for the 
Transvaal, Rhodesia and Australia, there 
are the definite figures for eleven months, 
with the month of December estimated. 

The total, as was predicted a year ago, 
exceeds $400,000,000, the largest amount 
on record. The Transvaal again leads, 
and moreover shows the largest gain. The 
United States holds the second place, with 
Australia third. These three producers 
together furnished about three-fourths of 
the total. For Russia, the fourth pro¬ 
ducer in rank, it has been impossible to 
obtain our usual estimates, owing to the 
troubles of the past year. From the best 
available information, however, we are 
obliged to allow a small decrease; it is 
small, because most of the Siberian gold 
mines are isolated from the centers of 
commercial and administrative disturb¬ 
ance. Canada dropped last year to the 
sixth place, falling below Mexico; the de¬ 
crease resulted chiefly from a lower out¬ 
put in the Yukon territory, which is still 
in the transition state, but may be ex¬ 
pected to recover within the coming year, 
to a large extent. British India showed a 
loss in the Kolar goldfield, the largest 
mine in that field—the Champion Reef— 
having entered a zone of lean ore, through 
which work is being pushed in the hope 
of recovering the main orebody at a lower 
depth. 

The work done in all the chief produc¬ 
ing countries is referred to at length in 
the special articles which follow. 

The silver production of the world re¬ 
corded little change in 1906. The output 
probably increased with that of gold, lead 

i and copper, in connection with which most 
of the mining of silver is done. The 

Gold and Silver in the United 
States 

The gold production of the United 

States reached a total of $88,180,700 in 

1905, the largest figure ever recorded up 

to that date. In 1906, according to the pre¬ 

liminary figures received through the 

courtesy of George E. Roberts, director 

of the mint, the total output was $97,155,- 

201. The increase was largely due to de¬ 

velopments in Alaska and the new mines 

GOLD I’UODUCTION OF THE UNITED 
STATES 
(111 Doltani.) 

1905. 1906. Ctiaugea. 
Colorado. $26,701,100 $23,606,069 D. $2,196,031 
( alltornia... . 19,197,100 18,139,413 1). 1,067,687 
Alaska. 14,926,600 -21,-249,-216 I. 6,3-23,616 
South Dakota 6,918,900 6,821,100 D. 93,800 
Montana. 4,889,800 6.166,938 1. -267,688 
Arizona,, . -2,691,800 8,197,366 1, .505,966 
Utah. 6.14U.9t0 .5,849.0.5-2 1. 708,1.53 
Nevada . 5,859,100 9,0-21,600 1. 4,662,.500 
Idaho. 1,075,600 1,041,-210 D. 34,390 
Oregon. 1.-214,900 1,368,640 1. 1-23,640 
New MoxlCi. ... -266,800 276,482 I. 10,682 
Washington.... 870,000 374,168 I. 4,168 
South’rnStall 867,600 -2-27,783 D. :<9,817 
Other States.... 38,600 -26,376 D. 12,1-26 

Total....... $88,180,700 $97,1.55,-201 I. $8,974,601 
SILVER PRODUCTION OF THE UNITED 

STATES 
(III Hue iiuiirex.) 

1906. 1906. Changes. 
Alaska. -2-36,.578 191,706 D. 44,872 
Arizona . 3,400,ooo 3,093,000 D. :{07,000 
California. 1,106.772 1,-203,6.57 I. 96,786 
Colorado. 12,8:11.348 13.381,575 1. .5.50,2-27 
Idaho. 8,3-26,794 8,774,060 I. 447,206 
MK-higan. 1-27,800 -250,0(MI I. 1-22,200 
Montana. 13,500,000 11,532,000 D. 1,968,000 
Nevada. 6,OOO.OU» 6,C)00,000 I. 600,000 
New Mexico. -2.50,000 :162,37.5 1. 112,:175 
Oregon. 81,560 loo.loo I. 18,640 
s. Dakota. 1:18,409 167,539 1. 19,1:10 
Texas. 469,000 •280,0(K) D. 189,000 
Utah. 12.000,000 11,:186,400 D. 616,600 
Washington... . 115,412 :il,119 D. 84,293 
Other States_ 34.(k>6 15,896 D. 18,770 

Total. .58,918,839 ,57,3.58,267 1). 1,560,572 

of southern Nevada. The latter are re¬ 

markable from the fact that they are in 

a region which was prospected and passed 

over many years ago, and then neglected 

until two or three years ago, when the 

finds at Tonopah sent a multitude of 

prospectors into the country, to search out 

its heretofore undiscovered riches. 

Of course, their full value is still un¬ 

certain, and there may be a decrease in 

following years, or we should say, less 

production than is now anticipated; but 

so much is established that we may con¬ 

fidently expect to see some of the world’s 

great gold mines on the Nevada desert. 
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BRITISH GOLD MOVEMENT 

Great Britain has been for many years 
a taker of gold from abroad, because of 
its large foreign trade and its enormous 
investments in foreign enterprises. In 
1906 its gold balance was lower than 
usual, chiefly because of large shipments 
to the United States. The official figures 
for the II months ended Nov. 30 are as 
follows: 

1905. 1906. ChanRes. 

Imports. £36,376,387 £41,846,861 I. £ 5,470,474 
Exports. 27,084,930 39,428,907 I. 12,843,977 

Net Imports, £ 9.291 4.57 £ 2 417,954 D. £ 6,873,503 

The exports to the United States were 
ii,8i7,ooo in 1905, and increased to 
£14,148,394 in 1906. 

GOLD MOVEMENT IN FRANCE 

For France, which also usually absorbs 
more gold than it gives out, we have the 
official figures for 10 months ended Oct. 
31, as below: 

190.5. 1906. 

Imports.Fr. 716,809.000 Fr. 403,537 000 
£xport8 . 110,698,000 112.733,000 

Net Imports.Fr. 616,111 000 Fr.-290,804,000 

Here we have a decrease of 325,307,000 
fr. in the net imports; due to a large 
falling off in the receipts of gold, the e.x- 
ports remaining about the same. 

B.\NK GOLD HOLDINGS 

The gold reserves of the great Euro¬ 
pean banks in the closing weeks of 1905 
and 1906 compare as follows: 

litos. im. 
Eoglsnd. $ 142,f51,-25.5 $ 14.5,3-2->,390 
France. 513,671,133 341,150,-235 
Germany. 166,300,000 137,940,000 
Austria. -2-24,3-25,000 -233,045,000 
Netherlands. 33,019,500 37 680,000 
Be'glum. 18,-233,335 17,076,665 
Italy. 134 345,000 1,59,440,000 
Spain. 75,11.5,000 76,840,000 
Russia. 576.215.000 589 6-20,000 
Sweden. 18,900,000 19,780 000 

Total. $1,96-2.775,-2-25 $1,947,794,290 

We find here a total decrease of 
$14,980,935, notwithstanding the large in¬ 
crease in the total of the Bank of Russia. 
'I'hat bank, it must be noted, holds prac¬ 
tically the reserves of the Russian treas¬ 
ury as well as its own commercial balances. 
It has been charged also that the bank in¬ 
cludes foreign gold bills in its balance; 
this, if true, w'ould be to that extent a 
duplication of gold reported by other 
banks. 

The specie holdings of the New York 
banks, including both gold and silver were 
$176,212,800 in the last week of 1905, and 
$179,323,000 in that of 1906. The work¬ 
ing balance of the United States Treasury 
for the closing week included $136,831,505 
gold in 1905, and $162,415,554 gold in 
1906. In addition to this the Treasury 
holds $150,000,000 gold reserve against 
outstanding notes in circulation, and $572,- 
972,119 against gold certificates; making 
its total gold holdings the largest in the 
world. 

THE SIL\’ER MOVEMENT 

The price of silver rose gradually 
through the year, reaching its highest 
point in November. From that there was 

a recession, but comparatively small in 
amount. The average monthly prices of 
silver in the New York and London mar¬ 
kets for two years past has been as fol¬ 
lows : 

AVERAGE PRICE OF SILVER 

Month. 
New York. London. 

1906. 1906. 1906. 1906. 

January. 60.690 66.288 37.930 30.118 
February. 61.023 66.106 28.047 80.464 
March. 68.046 64.697 26.794 39.864 
April. 66.600 64.766 26.106 29.984 
May. 67.882 66.976 26.664 80.968 
June. 68.428 66.394 26.910 80.186 
July. 68.916 66.106 27.168 80.118 
August. 60.269 66.949 27.823 80.629 
September. 61.696 67.927 38.638 81.488 
October. .. 63.034 69.623 38.637 82.148 
November. 63.849 70.813 29.498 33.671 
December. 64.860 69.060 29.977 82.003 

Year. 60.362 66.791 27.839 :10.«68 

The New York prices are In cents jier fine 
ounce; the London quotation is in pence per 
standard ounce, 0.92.5 fine. 

The high price of silver was due chiefly 
to two causes, the first being the heavy 
demand from India, the result of three 
successive years of prosperity in that 
country; the second cause was the large 
tiemand for silver for use in the arts, in¬ 
cident to a period of general prosperity. 
Another reason for the maintenance of 
prices was the purchase of a considerable 
quantity of the metal by the United States 
mint. 

MINT PURCHASES OF SILVER 

Under authority of an act of Congress 
the United States Treasury Department 
began in August to buy silver in the mar¬ 
ket, to be used by the mint for the coinage 
of subsidiary coins. These purchases con¬ 
tinued up to the early part of November, 
when they were temporarily discontinued, 
but resumed about a month later. Before 
inviting tenders in August, the Depart¬ 
ment. anticipating that the invitation to 
sell might have an effect upon the market, 
bought about 2,500,000 oz. in London for 
future delivery. These purchases were af¬ 
terward exchanged for metal in this coun¬ 
try, which was delivered at the several 
mints, as shown below. The total pur¬ 
chases made, with the deliveries, are shown 
below in ounces, the London silver above 
noted being given separately: 

Mint. American. London. Total. 

Philadelphia... 875,000 1,630,307 2,506 307 
New Orleans. 8.50,000 400.119 1.260.119 
Denver. 1,960,000 403,399 2,353,399 
N. V. Assay Office... 50,000 . 60,000 

Total. 3,726,000 2 433,725 6,158,726 

. The London purchases were made at a 
price ranging from 65.474 to 65.772c. per 
ounce, and averaging about 65.60c., which 
was close to the current market price. 
The lowest price paid in the American 
market was 65.17c., Philadelphia delivery, 
on Aug. 2; the highest w-as 71.952, New 
Orleans delivery, on Nov. 9. The prices 
paid in America included delivery, and 
they ranged almost uniformly about 0.4c. 
per ounce for Philadelphia and Denver, 
and about 0.5c. for New Orleans delivery 
above the New- York quotations of even 
dates. 

The total silver bought by the mint 

w-as about lo p'er cent, of the production 
of the United States for the year. 

SILVER IMPORT.S .\ND EXPORTS 

The movement of silver in the United 
States for the 11 months ending Nov. 30 
was as follows, in value: 

1905. 1906. Changes. 

Exports.$49,313,953 $63,400,246 I. $4,086,293 
Imports. 31,-246,389 39,7;M),748 I. 8,644,359 

Net exports.. $18,067,564 $13,609,498 D. $4,458,066 

The net e.xports showed a decrease, 
chiefly owing to the heavy receipts from 
Mexico. Detailed figures are available 
only for the 10 months ending Oct. 31; 
these show' that the more important ex¬ 
ports were as follows: 

1905. 1906,' Changes. 
Great Britain.. $36.:t36,408 $42,613,893 I. $7,178,485 
Other Europe... 1,492.466 2,942,218 1. 1,449.753 
China. 4,021,419 888,447 D. 3,133,972 
Japan. 1.538,070 1,584,802 1. 26 732 

It is probable that most of the silver 
taken by Japan is for use in Manchuria 
and Korea. The leading imports for th-e 
ic- months w'ere: 

1906. 1906. Changes. 

Mexico.. $22,486 633 $39,439,640 I. $9,952,907 
Canada. 3.294,963 4,388.982 I. 3,094,019 
Centr’lAmerica. 1,474.478 1,103,007 D. ‘371,471 

The heavy e.xports from Mexico were 
due to the currency changes in that coun¬ 
try and the disposal of its surplus silver. 

EXPORTS .AND I.MPORTS OF GREAT BRITAIN 

London continues to be the great silver 
market from which the East draws its 
supplies. As shown above, the exports 
from the United States directly to China 
and Japan w-ere small, most of our silver 
going to London. The British returns for 
the II months ended Nov. 30—^the latest 
available—show total imports and ex¬ 
ports of silver as below: 

1905. 1906. Changes. 

Exports. £13,a55.800 £17,829,686 I. £4,773,785 
Imnorts.. 11,762,396 16,293,810 1. 4,540,414 

Excess.exp. £ 1,303,404 £ 1,636.775 I. £ 233,371 

Of the 1906 imports the United States 
is credited with £14.032,451, or 78.7 per 
cent, of the total. The exports to the 
East, the most important of all, were as 
follows: 

1906. 1906. Changes. 

India. £6.379,112 £14,479,027 I. £8,099.916 
Ceylon.. 6 65,700 I. 66,696 
Straits ...... 400 1,760 I. 1,350 
China. 966.691 433,967 D. 622.734 
Japan,. 70,000 . D. 70,000 

Total. £7,406.208 £14.980,434 I. £7,574.226 

These exports in 1906 w'ere more than 
double those of the preceding year. The 
great increase was due solely to India, 
whose people still follow the ancient cus¬ 
tom of investing their savings in the white 
metal. These practically disappear from 
general commerce, as they either pass into 
the form of coined rupees in circulation or 
are added to the accumulation of cen¬ 
turies. 

The Straits Settlements have ceased to 
import silver since the currency settle¬ 
ment of two years ago. The reason for 
the decrease in shipments to China is not 
altogether clear. It is understood that it 
was, in part, compensated for by ship¬ 
ments from Australia, but the returns for 
these have not been published. 
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COPPER PRODUCTION AND PROSPECTS 

The Statistics, Conditions, and Commercial History of Copper in 1906 

riie production of copper in the United 
States in 1906 is given in the following 
table. These statistics are based chiefly on 
reports received directly from the pro¬ 
ducers who have communicated their rec¬ 
ords foi* the first ii months of the year, 
together with their own estimates of prob¬ 
able production in December. Only in two 
or three cases has it been necessary to in¬ 
clude estimates; and these have been 
made on trustworthy data. In sta¬ 
tistics collected within so short a 
time that investigation of all doubtful 
points is impossible, the final figures in¬ 
evitably show .some variations, but it is 
believed that the statistics now submitted, 
subject to revision, are a very close ap¬ 
proximation to the actual production in 
1906. 

PRODUCTION OF COPPER IN THE 

UNITED STATES 

(In pounds) 

state. 1901. 190.5. 1906. 

.Maska. •»,043,.58(i 4.703.600 6,2.50,000 
Arlz' na. I9I,6a2.9.58 222,866,024 >66,300,000 
Calllornla. 29,974,1.54 13.089,993 23,500.000 
Colorado. 9.401.913 9.8.54,176 9,100,000 
Idaho. 5 4-22 007 6,.500,000 10,100,000 
Michigan. 208,329,248 218,989,753 22:1 800,000 
Montana. ■298:114,804 319,179,885 -293,000,000 
New Mexico .... 5,:«68,f66 5 6:i'<,842 6 800.000 
South and East. 16.211,086 14.907.982 19.500,000 
Utah. 47,062,889 61,950,789 66 800.0C0 
Wyoming. 3,5 5 629 2,39:i,‘201 2.50,000 
Other States.... 1.418.065 1 6.50,000 1 600,(00 

Total. 817 715.005 871,6:14.216 915 Ofo.roo 

It appears, therefore, that the increase 
in the production of the United States in 
1906 was about 5 per cent., making com¬ 
parison with our revised statistics for 
1905. The latter show a smaller total for 
that year than was reported by the U. S. 
(leological Survey, but we are confident 
of the accuracy of our figures. Other sta- 
tisticans continue to report the Michi¬ 
gan production much too high, although 
the report of the Michigan Commissioner 
of Mineral Statistics, to whom the com¬ 
panies make sworn statements, gives the 
production substantially as we made it 
(217,762.382 lb. vs. 218,999.753 lb.). 

.M.ASKA 

The copper production of this Territory 
shows a small increase—much less than a 
year ago it was expected it would be. 
However, there is no question that the 
copper resources of .-Maska, near the sea- 
coast and easily workable, are large, and 
an important increase in production from 
this source is to be looked for in the near 
future. 

ARIZONA 

Of the chief copper-producing States, 
.\rizona shows the largest increase in 1906. 
The increase would have been larger had 
it not been for the shortage in labor, 
which was a difficulty all through the year, 

and moreover a shortage in the fuel sup¬ 
ply which became a difficulty toward the 
end of the year. The flood at Clifton, 
about the end of November, w'hich se¬ 
riously damaged the smelting works of 
that camp, also contributed to the restric¬ 
tion of the output. The smelting works at 
Douglas and at Globe produced considera¬ 
ble copper from ore received from Can- 
anea and Nacozari, Mexico, the amount of 
which has been deducted from their re¬ 
ports. 

CALIFORNIA 

The increase in the production of this 
State is due especially to the operations of 
the Mammoth Copper Alining Com¬ 
pany, which made a large output 
in 1906. The new smelter vvhich 
is being erected by the Balaklala 
company to treat the ore of the Balaklala 
and Trinity mines will increase the copper 
production of California in 1907. A small 
increase in the production is shown by the 
mines outside of Shasta county, especial¬ 
ly in Calaveras county. A new copper 
district, the Greenwater district, was dis¬ 
covered in Inyo county in 1906. It ap¬ 
pears to contain important copper re¬ 
sources, but its development will be slow 
because of unfavorable natural conditions. 
.■\ good deal of the ore and matte pro¬ 
duced in California is shipped to Utah 
for smelting and at present we are unable 
to make an accurate separation of the 
California and Utah production in 1906. 
The suspension of smelting by the Bully 
Hill company, pending the completion of 
a railway connection, caused the increase 
in California production in 1906 to be less 
than was anticipated. 

EASTERN AND SOUTHERN STATES 

The increase in the production of these 
States was due almost entirely to the en¬ 
largement of operations by the Tennessee 
Copper Company. By far the largest part 
of the production credited to the East 
and South is derived from the Ducktown 
district, Tennessee. small amount of 
copper was derived from North Carolina. 
Vermont re-entered the list of copper- 
producing States, the mine at Pike Hill 
having been a small producer. The at¬ 
tempt to treat the ore of the Elizabeth 
mine by magnetic separation did not prove 
a success. Massachusetts appears for the 
first time as a copper-producing State, 
some copper-bearing ore having been 
found in the Davis mine, at Rowe. A lit¬ 
tle copper ore was shipped from another 
mine in the same neighborhood. 

IDAHO 

The copper production of this State 
shows a large increase. The largest part 
of the production came from th^ Snow¬ 

storm mine, in the Coeur d’Alene. The 
producer next m importance was the 
White Knob mine, at Mackay, Custer 
county. A small amount of copper ore 
was shipped from the Seven Devils dis¬ 
trict. The ore and matte of Idaho are 
shipped to other States for smelting to pig 
copper, wherefore the production credited 
to this State is deducted from the reports 
of smelters in other States. 

MICHIGAN 

The production of the Lake Superior 
district shows only a small increase. In 
most cases the output of the older mines 
showed decreases, which in some cases 
were large. The Atlantic mine suffered 
a cave-in, which caused the mine to be 
abandoned; the Quincy also suffered from 
a cave; while the Tamarack had a fire. 
The Calumet & Hecla made a consider¬ 
able increase in output, as did also some 
of the new producers. These gains a lit¬ 
tle more than offset the losses of the other 
mines. 

MONTAN.A 

The decrease in the copper production 
of this State was due primarily to shortage 
of labor. Even if the supply had been 
adequate, it is doubtful if the production 
could have shown any increase, because 
the smelting capacity appears to have been 
utilized at the maximum in 1905. Plans 
are now being carried out to increase the 
smelting capacity, •which will be consum¬ 
mated during 1907. 

UTAH 

Ihe important increase in the copper 
production of this State was due 
to the more extensive operations of 
several of the smelters. Construc¬ 
tion of the new dressing works for 
the Utah Copper Company and Boston 
Consolidated was begun. These plants 
should add materially to the production in 
the latter half of 1907. A drawback to 
the situation in Utah, however, is the re¬ 
cent injunction against the smelters of 
the Salt Lake valley, which probably will 
cause the abandonment of certain plants 
and the removal of some departments of 
others. These conditions are likely to up¬ 
set to some extent the smooth running of 
the industry in 1907. The new Garfield 
smelter did not get into regular operation 
until late in 1906 and consequently was 
only a small producer. The smelters of 
Utah receive a great deal of ore and 
matte from other States, and although the 
major portion of such copper has been de¬ 
ducted from the smelters' reports and 
credited to the States of origin, it is prob¬ 
able that the statistics representing the 
Utah production still include some dupli¬ 
cation. 
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OTHER STATES 

The copper production of the other 
States in 1906 was small. Colorado re¬ 
mained at about the same figure as in the 
previous year. New Mexico showed an 
increase. Wyoming showed a decrease, 
the most important producer of that State 
having made no shipments. Oregon ana 
Washington made small outputs. 

Copper in Foreign Countries 

Outside of the United States, it is im¬ 
possible at this early date to present sta¬ 
tistics of the production of copper, except 
for Canada and Mexico. It appears that 
both those countries made diminished out¬ 
puts. The Canadian statistics are based 
on reports from the producers, checked by 
an estimate based on the net imports into 
the United States. The statistics for 
Mexico are based on the net imports into 
the United States (assuming those in No¬ 
vember and December to have been at the 
average of the ten months previous), to 
which is added the Boleo production. The 
total statistics for North America are 
given in the following table: 

PRODUCTION OF COPPER IN NORTH AMERICA 

(In pounds) 
Countrj-. 190*. 1906. 1906. 

r. 8. 817.715.005 871.634.215 916,000,000 
M«xic. 114,117,000 144 3.50 962 135,100,000 
Canada. 42.970,.594 47..597..502 46,600.000 

Total. 9.’4,802.599 1 063..5«2,709 1.097.300,000 

Outside of North America, it will 
doubtless appear that there was a ma¬ 
terial increase in the copper production of 
Japan, Australia, Peru, and possibly Chile. 
No figures for Spain and Portugal are 
available. 

In Australia, the Mount Morgan mine 
opened its career as a producer of copper. 
This copper, as does also considerable 
other Australian copper, comes to the 
United States for refining. The copper 
production of Japan is increasing because 
of the high price for the metal and the 
more vigorous attention that it has been 
possible to devote to the industry now 
that the war with Russia is over. The 
output of this empire is helped materially 
by the great Osaka mine, which is now 
the largest producer. 

In Peru, the Cerro de Pasco company 
began smelting in January, but like many 
other new enterprises, this has suffered 
from infantile troubles, wherefore the out¬ 
put is not so large as it was expected it 
would be at the beginning of the year. 
The Cerro de Pasco copper is to come 
to the United States for refining. 

A noteworthy feature of 1096 has been 
the increased attention directed toward 
the copper resources of Chile. Several 
r.ew British and American companies have 
become interested there. Doubtless this 
•will soon result in a material increase of 
the Chilean production. 

In Canada, the mines of the Boundary 
district, British Columbia, suffered from 
substantially the same difficulties as pre¬ 
vailed in the United States, namely. 

shortage of labor and fuel. In the autumn, 
a strike in the Crows’ Nest coalfield tem¬ 
porarily cut off that supply of coke and 
compelled the smelters to obtain fuel, at 
greatly increased cost, from the United 
States. The furnaces of the Granby 
company, the largest producer, have now 
been remodeled, and if there be no further 
difficulties of the same kind as those 
which appeared in 1906, the output of the 
Boundary district will show a large in¬ 
crease in 1907. 

The copper production of Mexico 
showed a material* decrease in 1906, but 
it is manifest that this Republic is bound 
to increase more and more in importance 
as a producer of copper. However, even 
in Mexico, shortage of labor is the gen¬ 
eral complaint. For this reason, and also 
because of the riots at Cananea late in 
the summer, and other troubles of the 
Greene company, the production of Mex¬ 
ico in 1906 was not so large as it ought 
to have been. 

The leading feature of the year was the 
development of a great new mine by the 
Cananea Central company, and at the 
very end of the year the amalgamation of 
that company with the Greene Consoli¬ 
dated, under the name of the Greene- 
Cananea Copper Company, in which 
Messrs. Cole and Ryan, who are affiliated 
with the Amalgamated Copper Company, 
are the controlling interest. Colonel 
Greene is still identified with the com¬ 
pany, but the management of the mines 
which he developed has passed out of his 
bands. The ore of the Cananea Central 
properties has been smelted at the works 
of the Greene Consolidated, while a good 
deal of the ore of the Greene company 
has been shipped to the United States for 
smelting. The production of the Moc- 
tezuma Copper Company also was smelted 
in the United States. 

Consumption of Copper in the 

United States 

We can estimate the consumption only 
approximately, lacking statistics of im¬ 
ports and exports for the last two months. 
Estimating them each at the average of 
the first 10 months, we reckon the con¬ 
sumption as follows; 

1906. 1!K)6. 
stock. Jan. 1. 208,376,672 128,980,000 
Imports. 210,724,686 226,000,000 
Production. 871,6,34.246 916,000,000 

Total. 1,290,736,602 1,268,980,000 

Deduct exports . 648,772,40:1 472,870,000 
Deduct stock. Dec. 31... 128,980,000 133,670.000 

Consumption. 612,983,199 660,640,000 

The estimated stock at the end of 1906, 
except for the comparatively insignificant 
quantity which the refiners necessarily 
have on hand even when the market is 
technically bare of refined metal, repre¬ 
sents crude copper in transit and in pro¬ 
cess of refining, the increase as compared 
with Dec. 31, 1905, being simply in pro¬ 
portion to the increased production of 
metal. 

The New York Copper Market 

in 1906 

The year 1905 witnessed developments 
which the most ardent admirers of cop¬ 
per would not care to have predicted at 
any time. The history of 1906 may be 
summarized in the single statement that 
consumption has actually overtaken pro¬ 
duction. It had been noticed for some 
time past that production and consump¬ 
tion were about even, in spite of the con¬ 
tinued large increase in the former from 
year to year, mainlj* on the American 
continent, while the rest of the world fol¬ 
lowed only to a very slight degree. But 
consumption has pushed ahead with even 
more energy, and the uses of copper, espe¬ 
cially in connection with the electrical in¬ 
dustry, have stimulated an enormous de¬ 
mand, with the result as above stated. To 
the closer observer it was evident for 
some time past that the industry was in a 
dangerous position, inasmuch as no re¬ 
serves, so to say, existed anywhere, or 
rather they were so small that they would 
hardly be sufficient in case of an emer¬ 
gency. We cannot call the comparatively 
large quantities which are in process of 
manufacture reserves, as it must natural¬ 
ly take some time for any article to be 
put into manufactured shape. 

For some time no stocks of refined cop¬ 
per existed in this country, nor abroad, 
with the exception of the so called visible 
supplies, which are mostly warehoused in 
Liverpool, Swansea and London, and 
have of late been below 10,000 tons. These 
stocks form the basis of transactions in 
standard copper on the London Metal 
Exchange. They can thus be practically 
ignored. The moment therefore that pro¬ 
duction showed a temporary decline, or 
consumption increased, it was natural that 
a famine would have to be faced, with 
more or less serious consequences to the 
manufacturing industry. This is exactly 
what happened during the last few months 
of 1906, when all at once the demand be¬ 
came larger than the available supplies. 
That under such circumstances a very 
high level of prices was unavoidable can 
easily be understood, and while it must be 
conceded that the larger selling agencies 
did everything they could to prevent a 
material rise in prices from the already 
comparatively high level which existed 
earlier in the year, they soon found them¬ 
selves unable to stem the tide. 

Thus, at the close of the year, we find 
prices at 23)4@23^c. for electrolytic, and 
at 24@24J4c. for Lake, and with such a 
firm tendency that it is safe, at least, to 
predict that for some months to come the 
market is not likely to show a considera¬ 
ble easing off; while probably there will 
be a further advance. The last time when 
such prices as the present existed was 
from January to April, 1880, when cop 
per sold between 23 and 24c. Since then 
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there have been fluctuations in the price 
for Lake copper as follows; 

During Average 
1881—1890 .14.60c. 
1891—1900 .12.35c. 
1896—1905 .13.88c. 
1901—1905 .14.11c. 

The lowest prices in any year were 
those during 1894, when the average for 
the whole year was 9.56c., and for the 
month of June 8.94c. 

During this period of 25 years two ef¬ 
forts were made to raise prices artificially, 
the first in 1887, when the French syndi¬ 
cate tried to corner the market, and the 
second during 1899-1901, when the Amal¬ 
gamated Copper Company interests tried 
to hold the price arbitrarily between 17 
and i8c. Both efforts failed, but in fair¬ 
ness it is only just to admit at this late 
date that the principle, viz: to put cop¬ 
per upon a higher basis, was right; onlv 
the efforts were somewhat ahead of time. 

What has been a certain disappointment 
is the fact that, in spite of the high aver¬ 
age value of copper in 1906, production 
has by far not increased as much as was 
anticipated 12 months ago. It is only 
natural that high prices should stimulate 
every effort for an increase, and great ac¬ 
tivity is noticeable in all directions in the 
development of new fields, which were 
hitherto either not known or were of too 
low grade for commercial success, or 
were too remote from the arteries of 
transportation. Unquestionably, the stim¬ 
ulus now given will help greatly to in¬ 
crease the production, but it will be some 
time yet before their effect is noticeable 
in the markets. In fact, it is not too mucii 
to say that years will elapse before that 
is the case. It was therefore the actually 
developed mines from which relief was to 
be expected, and that this has not been 
forthcoming was the result of various 
causes, one of which is the fact that som«t 
conservative producers thought it wise to 
mine lower-grade ores, the mining of 
which in the past did not afford sufficient 
remuneration, and in this way their yield 
was reduced. But far more important 
were two factors which developed more 
and more as the year progressed, viz; 
scarcity of labor and insufficient supply of 
fuel and transportation facilities. Al¬ 
though wages have been repeatedly in¬ 
creased during the year, there was con¬ 
tinually a shortage of miners and smelting 
men. Both in the South and Northwest 
the smelters were very short of oil, coal 
and coke, and repeated shut-downs were 
the consequence. The railroads were ut¬ 
terly unable to provide the necessary cans 
for the transportation of fuel and partly 
also for the transportation of ore, and all 
these causes put together contributed very 
largely toward reducing the production 
from the estimated figures. It is very un¬ 
likely that there will be any immediate 
material change, and therefore we do not 
figure on any large increase during the 
next few months, but later in the year 
there ought to be a change for the better. 

A feature deserving of notice happened 
last spring when the W'ar between, some of 
the largest producers in Montana, viz: the 
Amalgamated Copper Company on the ono 
side, and the Heinzes on the other, was 
happily terminated, and the injunctions 
against working a great many properties 
were lifted. In the natural course of 
events this ought to result in a con¬ 
siderable increase in the output of Mon¬ 
tana. 

In Michigan great activity exists and 
prospecting is done on a larger scale than 
ever before in the district. Arizona is 
coming more and more to the front and 
would undoubtedly show a very much 
larger production had it not been ham¬ 
pered by events as above stated. 

The main increase in the near future 
may be expected from Utah and afterward 
from Nevada, and while the former State 
will most probably be the more important 
during 1907, Nevada should follow during 
1908. California will also share in the 
augmentation, and British Columbia and 
Mexico will not remain behind. 

The year opened with Lake copper at 
i8'/2 to 19c.; electrolytic at i8j4 to i8^c., 
and casting copper at about i8^c. Dur¬ 
ing January the market was rather slug¬ 
gish. The Orient was re-selling copper in 
Europe and here. American consumers 
were covered and held off, and the Euro¬ 
pean speculative market declined some¬ 
what. B\' the middle of February Lake 
copper had declined to about 18c., and 
electrolytic to about I7^c. 

Meanwhile, the winter in this country 
had been exceptionally mild, permitting 
much work to be done which usually must 
be deferred until spring. This made busi¬ 
ness very active, so that our home man¬ 
ufacturers who found their supplies of 
copper exhausted entered the market 
again. 

.■\t the end of February the Europeans 
who had been skeptical as to the main¬ 
tenance of the level of prices had also to 
replenish their stocks. As a result, prices 
gradually advanced, and during March, in 
spite of the fact that China was still sell¬ 
ing copper. Lake again went to i8j4c., and 
electrolytic to i8j4c. The London market 
for standard then began to show signs of 
the shortage of supplies. In fact, toward 
the end of March, it was practically cor¬ 
nered, having advanced during the 
month. 

In April it became evident that con¬ 
sumption was much in excess of produc¬ 
tion and consumers bought ahead with 
confidence, covering their wants until 
about the first of September, at about 
i8-J4c. for Lake, and i8j4c. for electrolytic. 
The producers recognized the situation, 
but sold freely at these prices, which were 
quite satisfactory to them; and besides, 
they were desirous of preventing a run¬ 
away market, with its inevitable reaction 
and bad effect upon the trade generally. 

In May copper for early delivery be¬ 
came very scarce, and premiums were 

paid foF it. Toward the end of the month 
consumers abroad as well as here again 
bought heavily for future delivery at 
about i8j4c. for Lake, and i8l4c. for elec¬ 
trolytic, with casting selling at i8j4c. 

As expected, June and July were dull 
months because buyers had already cov¬ 
ered their requirements. The political sit¬ 
uation in Europe at this time looked very 
grave, and this induced the London spec¬ 
ulators to press upon the standard mar¬ 
ket, selling it down to about £78, but by 
August the immense increase in the con¬ 
sumption again made itself felt. Manu¬ 
facturers were receiving orders far ahead 
and they came into the market, buying 
heavily for delivery up to the very end of 
the year. 

September opened with producers prac¬ 
tically sold out for both September and 
October, and with large orders on their 
books for November and December, and 
prices advanced to 19c. for Lake and 
i8j^ for electrolytic. The orders which 
manufacturers were receiving extended 
far into 1907, and led them to buy for the 
first six months of 1907. Meanwhile, 
copper for early delivery commanded 
fancy prices, and the month closed with 
Lake at 20c. and electrolytic at I9^c. 

During October the shortage in supplies 
led to a squeeze in the London market, 
and standard copper went as high as ii02 
15s. Some of the largest producers who 
were sold out for 1906, and had refrained 
from booking any orders for 1907, now 
offered to sell for that delivery at 22j4c., 
and were quickly cleaned out. In fact, at 
this time several of the important pro¬ 
ducers were already entirely sold out for 
the first quarter of 1907. 

In November the market was some¬ 
what more quiet, but in December the Eu¬ 
ropean buyers who had held off during 
November made heavy purchases for 1907, 
and prices advanced rapidly, closing at 
about 24%c. for Lake, about 2354c. for 
electrolytic, and 23j4c. for casting copper. 

The year 1906 ended with no stocks of 
copper on hand, and several producers sold 
out for the first six months of 1907. It 
was certainly a prosperous year in the cop¬ 
per trade! 

AVERAGE PRICES OF COPPER 

NEW YORK. 
LONDON. 

Electrolytic. Lake. 

1006. 1906. 1906. 1906. 1906. 1906. 

Jan. 16.008 18.810 16.128 18.419 68.262 78.866 
Feb.. .. 16.011 17.869 16.136 18.116 67.963 78.147 
March.. 16.126 18.361 16.260 18.641 68.174 8i.m 
April... 11.920 18.376 16.045 18 688 67.017 84.786 
May.... 14.627 18.467 14.820 18.724 64.876 84.867 
June... 14.678 18.442 14.813 18.719 66.881 88 994 
July.... 14.888 18.190 16.006 18.686 66.887 81.167 
Aug.. .. 16.664 18.3«) 16.726 18.706 69.830 88.864 
Sept.... 16.966 19.033 16.978 10.328 69.667 87.811 
Oct. 16.279 21.203 16.332 21.722 71.406 97.366 
Nov.. .. 16.699 21.833 16.768 22.398 74.727 100.379 
Deo. 18.328 22.886 18.398 22.360 78.993^106.236 

Year.. 16.690 19.278 16.699 10.538 69.466 87.283 

New York prices are in cents per pound. 
Electrolytic quotations are for cakes, ingots or 
wire bars. The London prices are in pounds 
sterling, per long ton of 2240 lb., standard 
copper. 
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LEAD AND SPELTER PRODUCTION 

Developments in the Lead and Zinc Industries in 1906—Statistics of Production 

The production of lead in the United 

States in 1906 showed a further large 

increase, but even this was insufficient to 
supply the requirements for consumption, 

and a large amount of lead had to be im¬ 
ported. The statistics of production are 

given in the following table, which is 

based on reports from all the producers 

except one, whose output has been esti¬ 

mated on the basis of its known ore 

supply. These statistics represent the pro¬ 

duction of refined lead. The lead-smelt¬ 
ing industry is so complex that it is im¬ 

possible at this early date to make any 

distribution among the States, and even 

the separation between foreign and do¬ 
mestic production is only appro.ximate. 

IRODUCTION OF LE.\D IX THE UNITED ST.\TES 

(In tons of 2000 lb.) 

Class. I'.iOo. 1906. 

Desilverized, domestic. 206.66.5 237.816 
Antlraonial. domestic. 8.456 8 7.S2 
Southeast Missouri. 81,299 >*9,691* 
Southwest Missouri. 21,324 16,690 
Miscellaneous. 3,000 1,600 

Total, domestic. 319,744 364,386 

Desilverized, foreign. .83,604 46,0(6 
Antlmonial, foreign. 2,730 1 701 

Total, foreign. 86 234 47,706 

Grand total. 406,978 412 042 

Total, antlmonial.. 11 186 10,433 

Total, soft.102.623 116,289 

Total, desilverized.289,lf.9 321,391 

I.MPORTS AXD EXPORTS OF LEAD* 

(In tons of 2000 lb.) 
190.5. 1906. 

Imports Of refined lead. 3.503 11,266 
Exports of foreign lead. 52,112 40,088 
Imports of lead in ores and base 
bullion. 80,069 61,900 

Lead in bond -Tan. 1. 11,481 8.148 
Lead in bond Oct 31. .. 8 340 6,-206 

*For the first 10 months <*f the year. 

The prominent features of the lead in¬ 
dustry in 1906 need be only briefly men¬ 

tioned. Almost all of the important lead- 
producing districts show gains, and the 

increase in the production is attributable 
especially to them, viz., the Coeur d’Alene, 

Southeastern Missouri, the Joplin dis¬ 

trict. Leadville, Colo., and Park City, 

Utah. However, the operation of new 

smelters in Idaho, New Me.xico, and Ari¬ 
zona added to the total. 

The lead content of the ore produced in 

Idaho in 1906 is estimated by Robert N. 

Bell, State mine inspector, at 125,400 
tons. 

The conditions of lead mining in Mis¬ 

souri and Idaho are described in follow¬ 

ing articles. Outside of the leading lead- 
producing districts, the most important 

event of the year was possibly the re¬ 

opening of the old mines at Eureka. Nev., 
which are now being unwatered. In the 

meanwhile low-grade ore and slag from 
the old dumps are being shipped to Salt 

Lake City. If these mines, operated un¬ 

der modern conditions, are able to ap¬ 

proach their former record, they will add 

something to the much needed supply of 
lead. 

Attention may be called to the increas¬ 
ing competition in the market for lead 

ores. The United States Smelting Com¬ 

pany, of Salt Lake City, the Ohio & Col¬ 

orado Smelting Company, of Salida, Colo., 

and the Pennsylvania Smelting Company, 
of Pittsburg. Penn., are now decidedly 

more than insignificant competitors of 

the American Smelting and Refining Com¬ 

pany. The Bingham Consolidated Min¬ 

ing Company, of Utah, was planning to 

erect lead furnaces in connection with its 

copper smeltery, but although these plans 

may be deferred on account of the smoke 
injunction, it is likely that this company 

will eventually go into the business, inas¬ 

much as interests identified with it have 

been investigating and optioning lead 

mines in the Cceur d’Alene. Moreover, 

there is an increase in the number of 
small lead producers in various States. 

The Southeast Missouri Lead 

District 

BV H. A. WHEELER* 

The output of the southeastern Mis¬ 

souri lead district approximated 88,000 
short tons of pig lead in 1906. Of this, St. 

Francois county, or the Bonne Terre and 
Flat river districts, contributed 90 per 

cent, and Madison county, or Frederick- 

town and Mine la Motte. produced about 
9 per cent., while the small mines scattered 

throughout the adjoining Washington, 

Jefferson and Franklin counties produced 

much less than usual, or only about i per 

cent. This is about a 5 per cent, increase 

over 1905 and is the largest output in the 
history of the district. The prices received 

for the lead were also at high-water 
mark, as they ranged from $5.25 to $6 

per KX) lb. in the St. Louis market. The 

year was prosperous in every respect and 
labor shared in the prosperity, as it never 

received such high wages as in 1906. 

There were no labor troubles, but labor 

was very scarce; however, the large com¬ 

panies managed to finish the year without 

serious curtailment. The outlj’ing dis¬ 

tricts of Wa.shington, Franklin and Jef¬ 

ferson counties were seriously affected, as 
the tributers, or small leasers, who pro¬ 

duce the lead in those districts, were at¬ 

tracted and drawn off by the high wages 

paid at the big mines, so that the output 

was much below normal. The latter has 

become such a small factor, since the 

•Consulting mining engineer, St. Ix>uis, Mo. 

opening up of the deeper disseminated 

orebodies, that the deficiency was more 

than made up in the growth of the St. 

h'rancois county mines. 'I'he increased 

output is not due to the development of 

any new companies, but merely to the 

greater activity of the established mires 

that was stimulated by the high prices of 

lead. 
The energetic prospecting for new ore- 

bodies by the large companies inaugurated 

ill 1905 continued through 1906 and many 

thousands of acres were optioned and 

drilled, though in most cases the drilling 

was inadequate to demonstrate the value 

of the land. One of the older properties 

acquired bj’ the Federal Lead Company 
under such an option was the land of the 

St. Louis Prospecting Company, for which 

$500 an acre was paid. 

THE CENTRAL MINE 

The most important event of 190O was 

the successful unwatering of the main 

mine of the Central Lead Company 

(which was drowned out three years ago 

by the miners’ strike! and the erection of 

a new mill. The old Central mill was 

started as a 200-ton mill and later en¬ 

larged to 400 tons at a time when capital 

was scarce; it has done excellent work 

in grinding out dividends, but it is to be 

superseded by a fine, modern, steel-frame 

mill that will be of 1000 tons daily ca¬ 

pacity. A new shaft has been put down on 

the 40-acre tract in Flat River of the Cen¬ 

tral company that will prove a valuable 

acquisition in maintaining the success of 

this property. 

ST. JOSEPH LEAD COMPANY 

The St. Joseph Lead Company mate¬ 

rially strengthened and improved its old 

plant at Bonne I'erre, which is still the 

largest producer of the district. new 

shaft was completed at North Bonne 

Terre, No. 13 or 2 B, that will assist the 

old mine in maintaining its big produc¬ 

tion, although the latter is holding up its 

output admirably in spite of having been 

continuously worked for over 40 years. 

The new plant at Leadwood, or Owl 

creek, was also enlarged, 10 roasting 

furnaces having been added, and it is 

now producing almost as much lead as the 

Bonne Terre plant, but with a very much 

finer electrically operated mill. A new 

shaft is being sunk that will come into 

production this year. 

DESLOGE CONSOLIDATED LEAD COMPANY 

The Desloge company suffered a tem¬ 

porary set-back in the loss of its No. 3 

shaft house (its principal producer) by 

fire in the autumn. The output of this 
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company was therefore smaller than us¬ 

ual. although shafts Nos. 2 and 4 were 

pushed more energetically to make up for 
the loss of No. 3. No. 3 will be rebuilt 

and will be producing again before spring. 

A new shaft is being completed on the re¬ 

cently acquired land adjoining Washing¬ 

ton county that should materially increase 
the output of 1907. 

IK)F. Rl’.N UE.M) COMP.XNY 

This company had a very prosperous 

year and is contemplating the erection of 

a new. modern mill. It is sinking a new 

shaft on its Mitchell tract and is consid¬ 

ering the re-opening of its old mine at 

the town of Doe Run. where there is not 

only a large deposit of low-grade ore, but 

recent discoveries show plenty of high- 

grade ore that was overlooked in the 

earlier and supposed thorough drilling of 
the original property. 

X.ATION.XL LE.\D tOMP.XNY 

This company has hegiin to look 

around for new territory by optioning 

several tracts that are now being pros¬ 

pected with the diamond drill. It sunk 

a new (No. 5) shaft at Esther that will 

open up the eastern end of its property, 

and is arranging to make new improve¬ 

ments in the mill that will add to its 
efficiency. 

FEDER.M. I.E.ND COMP.VNY 

1 his company had a very busy year in 

recovering the principal mine of its new 

acquisition, the Central Lead Company, 

and in erecting the mill for it. The lat¬ 

ter should largely increa.se the output 

of 1907 if its completion is not delayed. 

I he company is also sinking two new 

shafts on the southern portion of the 

property that it acquired from the old 

Missouri Leadtields Company, .\ddi- 

tional property has been judiciously ac¬ 

quired and several otlier tracts have 

bei'n optioned that are now being pros¬ 

pected. By the end of 1907 this com¬ 

pany will be the largest producer in the 

district with the exception of the St. 

Joseph Company, and if its present rate 

of growth continues, it will even eclipse 

that famous property. 

OTHER COMP.W'IES 

I he Columbia Lead Company has 

eliminated the internal legal troubles, 

that put it into the hands of a receiver, 

by the majority interests buying out the 

^ minority holders, but beyond doing 

some prospecting, it has not yet started 
up its mines. 

The Union Lead Company’s property 

is under option to the Doe Run Com¬ 

pany, which is drilling it, while the 

Penicaut lands are under option to the 

St. Joseph Company. 

In Madison county,‘the North Amer¬ 

ican Lead Company is going into the 

nickel business by utilizing the large 

body of mixed nickel, cobalt, copper and 

iron sulphurets that have hitherto been 

neglected. It is now erecting a large 

smelting and refining plant that will cost 

$250,000 and is expected to be ready by 

July I, 1907. It will not only work its 

own ores, but also will treat similar ores 

that are found on the adjoining Cath¬ 

erine and Mine La Motte properties. 

The Madison Land and Mining Com¬ 

pany has enlarged its plant by putting 
in a 20-drill air compressor and erecting 

a new 200-ton mill. Later on it expects 

to enlarge the latter to 400 tons and 

then to abandon its first mill, which 
is only 150 tons capacity. It installed 

a Hancock jig in the old mill, replacing 

the Harz jigs, and is so well pleased 

with it that it will use Hancock jigs in 
the new mill. 

The old Mine La Motte property is 

being rejuvenated under the new Pitts¬ 

burg management and is recovering 

from the blight inflicted on it by the 

Dougherty & .\lbers stock scheme. The 

old copper-mine lease to the Hudson 

Valley Mining Company was actively and 

successfully worked during 1906 and is 

producing from 18,000 to 20.000 lb. of 

concentrates daily. 

The outlook for the district during the 

coming year is excellent, and if the scar¬ 

city of labor does not interfere, this 

year’s output should exceed that of 1906, 

and thus maintain the healthy, steady 

growth that has characterized its re¬ 

cent history. 

Lead Pigments 

.Any increase in the apparent consump¬ 

tion of lead pigments during 1906 was m 
the oxides, and it is doubtful whether 

V. hite-lead did not show a slight falling 

off from the previous year. 
This is attributable in a measure to the 

loss of the Canadian business through the 
imposition of a prohibitory tariff by the 

Dominion government, in its effort to 

assist in the development of a domestic 

white-lead industry. The effect thus far, 

however, has been to leave the Canadian 
consumers of lead pigments largely de¬ 

pendent upon foreign supplies, and to ad¬ 

vance prices there very much above what 

white-lead from Europe or the United 
States would cost in bond at Dominion 

ports. 
The prices on lead pigments in the 

L’nited States established late in Decem¬ 

ber, 1905, continued exactly twelve 

months, when the first change of the year 

was made, this being an advance of $5 per 

ton on white-lead and the oxides, on Dec. 

20. 1906. 

In the face of the stocks, or contracts 

for deliveries, during the year at the 

prices current late in 1905, held by 

grinders, the possibilities of competition 

from graded lead and mixed paints was 
such as to render corroders unwilling to 

advance the price on pure lead in oil, al¬ 

though the cost of pig lead had steadily 

risen. But the last advance made by 
smelters in December brought the cost 

of pig lead to $8 per ton above the figures 
ruling at the opening of the year, and this 

led to the advance of $5 per ton on the 

products above referred to. 

A strenuous effort is being made by the 
manufacturers of zinc, in cooperation with 

the makers of mixed paints and graded 

leads, to popularize zinc and the so called 
“inert pigments” such as barytes, silica 

and whiting, at the expense of white-lead. 

This is being done through magazine and 
other forms of advertising which appeal 

to the public, and the effort forces upon 
corroders a problem in the solution of 

which is involved the margin they shall 

allow between dry lead, used as a base 
for all paints competing with pure lead in 
oil, and their price for the latter pro¬ 

duct. The margin in 1906 was narrower 

than usual, and although grinders and 
makers of mixed paints were pretty well 

supplied with dry lead at low prices, they 
have foreseen a changed condition in 
1907, and have made strong protests to 

the corroders against so close a relation 
between the dry pigment and lead in oil. 

In view of the fact that the interests 

which control probably 85 per cent, of 

the production of pig lead now control 
nearly a like proportion of the production 
of lead pigments, the relation which they 

will choose to assume toward the indus¬ 

tries that have been prominent factors in 

the distribution of those products, be¬ 

comes an interesting question. 
The United Lead Company, which was 

owned by .American Smelting and Refin¬ 

ing Company interests, was merged with 

the National Lead Company during the 

year, and the latter also obtained control 
of the Davis Lead Company, of Pittsburg, 

and the Carter White Lead Company, of 

Chicago. This leaves si.x corroding works 

outside, with a capacity of about 30,000 
tons of white lead and o.xides. 

The New York Lead Market 

in 1906 

Not for 30 years has the lead market 

ruled at as high an average as during l90^j. 

The high level of 1906 was due not only 

to the fact that a very large proportion oi 
the output is controlled by one interest, 

but also to the underlying conditions, 

which were such as fully to warrant the 
high market. Consumption overtook pro¬ 

duction. and not only was a large amount 
of foreign lead, refined in this country, 
retained for domestic consumption, but 

also during the summer several thousand 

tons were actually imported from Europe. 

More than the normal expansion has oc¬ 

curred in all lines of manufacture; an un¬ 
precedented tonnage was used up by cable 

makers. 

The increase in the production of lead, 

particularly in the Far West, was not 

commensurate with what could have been 
reasonably expected on account of the 
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market conditions. This was due, in the 
first place, to the non-discovery of large 
new lead deposits, and, secondly, to the 
obstacles in the way of utilizing present 
facilities, owing to the scarcity of labor 
and other causes which are hampering in¬ 
dustrial activity throughout the country. 
Supplies from Missouri became more plen¬ 
tiful and there was a great deal of pros¬ 
pecting going on there as well as in the 
Far West, which may be expected to show 
results during 1907. 

The year 1906 opened with lead stand¬ 
ing at 5.60c., New York, at which price it 
remained until Feb. 14, when, on account 
of a decline in the European market, the 
quotation was reduced to 5.35c. No 
change was made until the latter half of 
April, when the price was advanced to 
5.50c., and then in quick succession there 
were further advances in the early part 
of May to 5.60c. and 5.75c. The latter 
price ruled until about the middle of De¬ 
cember, when the demands upon the sell¬ 
ers became so heavy that the price was 
raised to 6c., at which the year closed. 

AVER.4GE PRICE OF LEAD, NEW YORK 

Month. 1906. 1906. Month. 1906. 1906. 

4.662 6.600 A AOi 
Fob. 4.450 6.464 A.MK 

March. 4.470 6.360 A RKO k'7RO 
April. 4.600 6.404 k'tro 

4.600 6.686 Nov. KTRO 
June. 4.600 6.760 Dec. 6.4» eiooo 

Av..year. 4.707 5.347 

Prices are in cents per pound. The London 
average for January. 1906. was £16.8.'>0 per 
long ton; February, £16.031; March, £15.922; 
April, £15.959 ; May, £16.725 ; June. £16.813 ; 
July. £16.525; August. £17.109; ^ptember, 
£18.266; October. £19.350; November, £19.281; 
December, £19.609; year, £17.370. 

Spelter 

The production of spelter in the United 
States in 1906 showed another large in¬ 
crease, considerably more, indeed than 1905 
showed over 1904. The details of the pro¬ 
duction are given in the following table, 
which is based on reports received directly 
from all the producers, who reported 
their actual production for the first eleven 
months of the year, together with their 
own estimates of probable production in 
December. 

PRODUCTION OF SPELTER IN UNITED STATES 

(In tons of 2000 lb.) 

States. 1906. 1906. 

Colorado . 6 214 
Illinois.. . 45.367 48.048 
Kansas. . 114,948 129,877 
Missouri. . 11.800 11 076 
South and East. 30,180 

Total. . 201,748 225,396 

ZINC-ORE PRODUCTION 

The Joplin district continued to be the 
largest producer of zinc ore, and its sta¬ 
tistics show a material gain over 1905. 
This is explained by the general stimulus 
to mining inspired by the high prices for 
the ore and metal; and also to further im¬ 
provements in the milling practice, which 
have led to a higher extraction of mineral 
from the ore. Whereas only a few years 

ago the average extraction in the district 
was probably not more than 70 per cent., 
at present it is believed to be in the neigh¬ 
borhood of 75 to 80 per cent. The effect 
of this improvement upon production is 
obvious. 

Outside of the Joplin district, Colorado 
continued to be the largest producer of 
zinc ore. In regard to tonnage, Colorado 
probably leads all of the other States, but 
it is to be remarked that a large part of 
its zinc ore undergoes milling, which 
greatly reduces the tonnage actually re¬ 
ceived by the smelter, while moreover the 
finished product is of much lower grade 
on the average than is that of the Joplin 
district. Among the zinc-producing dis¬ 
tricts of Colorado, Leadville continues to 
be far in the lead. Other important dis¬ 
tricts in 1906 were Creede, Rico, Brecken- 
ridge and Red Cliff. 

Among the other western States, New 
Mexico leads, its output in 1906 having 
shown a large increase over 1905. How¬ 
ever, the major part of the output of this 
Territory is used for the manufacture of 
zinc oxide, rather than for spelter. Zinc 
ore was also produced in Utah, Nevada, 
Montana and Idaho. 

Among the States east of the Missis¬ 
sippi, Wisconsin showed an important in¬ 
crease, far more indeed than the statistics 
alone indicate, because the average per¬ 
centage of zinc in the finished ore pro¬ 
duced there has increased materially. 

The production of Kentucky in 1906 was 
small, but arrangements are being made 
which will doubtless lead to a considerable 
increase in the output in 1907, the problem 
of successfully separating the ore having 
been solved by the introduction of a 
flotation method. The Sanders Separat¬ 
ing Company used this process at Marion 
in 1906. Two new ore-separating com¬ 
panies have been organized, which will 
probably be operating in 1907. The re¬ 
sults of the year in Tennessee were rather 
disappointing, but one or two mills will 
probably be built in the Holston district 
in 1907. In Virginia, zinc mining was 
temporarily at a standstill. In New Jersey, 
operations were continued as usual at the 
Franklin mine, where, however, the man¬ 
agement was changed, which possibly may 
indicate a change in the method of mining. 

THE SMELTING INDUSTRY 

Among the smelters, the works of the 
Mineral Point Zinc Company at DePue, 
Ill., were completed, and that company en¬ 
tered the market for ore. The works of 
Hegeler Brothers at Danville, Ill., are 
not yet completed. Another one of the 
old smelters at Pittsburg, Kan., was put 
in operation. Otherwise there were no 
new producers during the year. Several 
new plants are now under construction, 
however, including one at Bartlesville, 
Ind. Ter., and one at Dearing, Kan., and 
several more plants are in contemplation 
for 1907. Also, another one of the old 
coal smelters of Kansas will probably soon 
be put in operation. 

A feature of the year was the entrance 
of two more of the mining companies of 
the Joplin district into the smelting busi¬ 
ness, these being the American Zinc, Lead 
and Smelting Company, and the United 
Zinc Companies. 

The year was one of great prosperity in 
the smelting business, the margin be¬ 
tween spelter and zinc in ore being so 
large as to yield a very handsome profit. 
The only troublesome factor was the fur¬ 
ther diminution in the supply of gas at 
lola, but the shortage has not yet become 
sufficiently acute to cause any falling off 
in the production of that district. Doubt¬ 
less the smelters there will continue to 
work with a low pressure of gas for some 
time to come, just as was the experience 
in Indiana. 

The smelters of Kansas obtained a large 
supply of ore, chiefly carbonate, from 
Mexico during 1906, very much more'than 
in the previous year. The protest of the 
smelters against the decision of the Treas¬ 
ury Department, making this ore dutiable 
at the rate of 20 per cent, ad valorem, in¬ 
stead of classifying it as “calamine,” which 
according to the Dingley tariff is on the 
free list, was argued at New York before 
the Board of General Appraisers. The 
decision of that board has not yet been 
rendered. Several smelters were buyers 
of Western and Mexican ore in 1906, w'ho 
had previously limited their purchases to 
the Joplin market. 

EUROPEAN AND AUSTRALIAN SMELTERS 

The production of spelter in Europe is 
also likely to show an increase in 1906. 
In Upper Silesia, the most important 
single district, the output in the first nine 
months of the year was 101,378 metric 
tons, against 96,097 metric tons in the 
corresponding period of 1905. The 
European smelters have received bounti¬ 
ful supplies of ore from Broken Hill, 
Australia, whence the offering of this 
raw material is destined to increase 
greatly. Largely on this account, the 
smelting capacity of Europe is being 
greatly increased, new and large works 
being now under construction in Great 
Britain, France and Germany. Australia 
itself will also become a larger producer 
of spelter, the idea being to make as much 
there as is required for home consump¬ 
tion. The Sulphide Corporation has al¬ 
ready a works in operation at Cockle 
Creek, and its capacity is to be increased 
materially in ‘ 1907. The Central Zinc, 
Company, a subsidiary of the Sulphide 
Corporation, is building a large works in 
Great Britain. The Broken Hill Pro¬ 
prietary Company now has the plans ready 
for a plant to be installed at Port Pirie, 
Australia, the construction of which will 
be proceeded with in 1907. In the mean¬ 
while, the Zinc Corporation is considering 
the erection of a large plant. The outlook 
is, therefore, for a large increase in the 
supply of spelter outside of the United 
States in the near future. 
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Zinc Mining in Wisconsin in 
1906 

BY E. W. MOORE* 

It is now about five years since the 
first modern mill was put in active oper¬ 
ation in the southwestern Wisconsin zinc 
field and those who at first were pessimistic 
as to the outcome have been forced to 
admit that they were wrong. The highly 
satisfactory prices, which have continued 
throughout 1906, have done much to 
spur on the local investors and also to 
induce outside capital to come into the 
field, but it is a self-evident fact that, 
no matter how high the prices of zinc 
may go, if the majority of the mines in 
the Wisconsin-Illinois district do not 
make good, nothing could induce anyone 
to take a chance. Another factor of 
great importance to which must be as¬ 
cribed some of the remarkable growth of 
1906 is the commercial perfection to 
which magnetic separation has been 
brought. Many producers state positive¬ 
ly that were it net for the present type 
of roaster and magnetic separating plant, 
as generally used, the district would not 
amount to much. This fact metallur- 
gically is considered one of the most im¬ 
portant results of the year, for aside 
from demonstrating beyond a question of 
a doubt that magnetic separation pays 
commercially in the Wisconsin zinc 
fields, it has made it possible to work 
up a vast number of old dumps that were 
considered useless. Many new processes 
have been proposed and a few tried, but 
so far, for all kinds of ore, the slow- 
roast process of the Galena type of 
roaster has been the only one that has 
stood the test and given satisfaction. 

USE OF CORLISS ENGINES 

From the advent of the first mill in 
the district to the present day, the neces¬ 
sity for more economical and dependable 
methods of ore concentration has been 
continuously in evidence; but so far 
nothing startling has been developed. 
Some extravagant claims have been 
made along the lines of greater economy 
in operation of steam-driven machines, 
and, in many instances, machinery has 
been installed that has substantiated the 
manufacturer’s claim of sustained econ¬ 
omy. The majority of the engines that 
are now being installed are of the Cor¬ 
liss type, .\long the lines of economical 
installation it has been found that the 
heavy-duty type of Corliss engine is par¬ 
ticularly adapted to the strenuous work 
required in the concentrating and power 
plants. Early in the summer considerable 
interest was evinced at the installation of 
a gas-producer plant, but for some rea¬ 
son nothing much is said about it, al¬ 
though the plant is running. However, 

•General manager. Galena Iron Works, 
Plattevllle, Wls. 

the general trend is toward Corliss en¬ 
gines and compound steam and air com¬ 
pressors. About 95 per cent, of the steam 
installations are now of plants designed 
for more economical operation, and the 
fact that the economy of two-stage com¬ 
pression is recognized is shown by the 
number of compound air compressors in 
operation; in one or two instances 
both the steam and air ends» are com¬ 
pounded. 

Paramount among the many improve¬ 
ments has been the gradual education of 
the miners and mine operators along the 
lines of mechanical devices used in 
cleaning their ores. There was a time 
when all of the uses of the different ma¬ 
chines around a mill and methods of 
handling them were not thoroughly un¬ 
derstood, and a great many expensive de¬ 
lays were thereby occasioned. 

It has been found that the small mill 
(of about 50 tons capacity per 10 hours) 
is best suited to the underground con¬ 
ditions of this district. If for no other 
reason, it enables the operator to cull 
down his mine run and only run through 
the dirt that contains pay ore, whereas 
with the larger mill it is necessary to run 
through everything to keep things going 
and the ground boss is often tempted to 
side-shoot in the deads in order to “give 
’em enough dirt on top.” 

PRODUCTION AND PROSPECTING 

Unless one is thoroughly acquainted 
with the existing conditions in the Wis- 
ccnsin-Illinois zinc district, it will be dif¬ 
ficult to see much of an increase in ton¬ 
nage production, as against last year. It 
will be necessary to go behind the re¬ 
ported figures showing the net tonnage 
shipped to the smelters. If this is done 
it will be found that 75 per cent, of all the 
ore now produced in the district is now 
finally treated in magnetic separating 
plants which materially reduces the gross 
weight; consequently the total gross ton¬ 
nage exceeded that of last year by about 
85 per cent., a marvelous growth when it 
is remembered that it has been neces¬ 
sary to locate the ore by the slow and 
laborious method of churn-drilling; then 
shafts have had to be put down and 
buildings erected, machinery installed and 
all within a short period. Last winter 
and spring 300 or 400 drills were busi¬ 
ly prospecting for ore; today it is 
estimated that there are less than 75. 
This is due to several reasons, chief 
among them being that those who were 
drilling are now spending their money in 
development work. It is not to be won¬ 
dered at if many mistakes have been 
made in the rush to endeavor to accom¬ 
plish in a twelvemonth what it has taken 
other zinc fields several years to attain. 
The prospectors and operators have been 
forced to accept the conditions as they 
were found and make the best of them. 
The main question has been, “Is it profit¬ 
able to do thus and so, commercially?” 

It is true that considerable waste has re¬ 
sulted in endeavoring to obtain the 
largest turn-ins obtainable, regardless of 
other results. At first it was not known 
whether or not the mines would last 
more than a year, but it now appears that 
in many of the present producers there is 
more ore in sight than has been taken 
out. Owing to this uncertainty a great 
many of the first installations, where ex¬ 
pert help was not sought, were done 
hurriedly and with no thought of per¬ 
manency and consequently' were incor¬ 
rectly designed, and some work has had 
to be done over again. 

GENER.\L SUCCESS IN MINING 

A thing that must strike the observer of 
the conditions in this district is the com¬ 
paratively small proportion of absolute 
failures and the comparatively small area 
yet developed. Although the district has 
been a producer for over half a century, it 
is only within the last few years that any 
great amount of money has been invested 
in it. During the last year it is estimated 
that $1,500,000 has been invested in new 
enterprises. Nearly 70 per cent, of the 
new ventures, it is claimed, will be suc¬ 
cessful. A noticeable feature is that 
fully 90 per cent, of the new strikes 
have been made in the immediate vicinity 
of, or on the outskirts of, the lead dig¬ 
gings of the early days, and that nearly 
all of the strikes in new territories show 
the same conditions of the early days, 
excepting that the old water levels have 
been lowered. 

Improved pumping methods have dem¬ 
onstrated the fact that the water problem 
is not nearly as bad as at first it was 
thought it would be. In the early days 
the inadequate pumps made it appear 
that the water in the mines was of unu¬ 
sual amount and that it took a fortune 
to keep the mine unwatered. It is now 
known that a great number of the mines 
do not yield anywhere near enough water 
to supply the concentrating plants. 

NEED FOR MORE CAPITAL 

The territory surrounding Platteville, 
Hazel Green, Benton, Cuba City, Min¬ 
eral Point, and a few other camps, has 
seen more paying properties come to life 
than any of the others. Probably the main 
reasons for the prominence of these camps 
are their proximity to railways and good 
hotel facilities. 

So far the principal activity has been 
confined to the camps where ore was 
known to be, although between Platte¬ 
ville and Big Patch camps there is now 
a string of mines widely separated, but 
nevertheless showing that the ore runs (as 
some are inclined to believe) in undulat¬ 
ing waves from these two camps at 
least. 

In spite of the great amount of out¬ 
side money that has already come into 
the field, the progress of the dis¬ 
trict is being retarded for lack of capi¬ 
tal; as in all other mining districts, new 
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prospects have opened up faster than 
the local capital has been able to take 
care of them. Many mining men from 
the copper and iron fields are coming into 
the Wisconsin zinc district. 

The Mineral Point Zinc Company (a 
subsidiary of the New Jersey Zinc Com¬ 
pany) has pursued its policy of buying up 
a number of zinc properties. A com¬ 
mendable proceeding of some connected 
with this company was in several instan¬ 
ces to advance the funds to carry on oper¬ 
ations to the producing period, securing as- 
a remuneration a half interest in the mine. 
Otlier large companies, heavily interested 
in zinc elsewhere, have been quietly acquir¬ 
ing control of good mines and mining lands. 

XEW DEVELOPMEXTS 

The railroads have continued their 
broad policy and have aided developments 
materially by their readiness to meet the 
operator half way whenever it has been 
found necessary to run spurs or sidings. 
I'he C. M. & St. P. is at present contem¬ 
plating a new route into Platteville, 
which will give several of the promising 
mines splendid side-track facilities. 

'I he general prosperity of the mines 
has made itself felt in the different local 
camps. In order to take care of the in¬ 
creased number of inhabitants, mostly 
people connected with the mines, it has 
been necessary to build new homes and 
hotels. The local foundries have l>een 
pushed to their utmost, but by increasing 
their capacity have been able to keep 
pace with the rapid growth. There is 
not a village or hamlet in the entire dis¬ 
trict but has felt the impetus due to the 
success of the majority of the mines. 

A local paper reports the proposed 
erection of an oxide plant in the near 
future, site not yet definitely decided, 
but it is said the choice lies between 
Pienton and Galena. 

The proposed electric railway and 
power plant is still in abeyance, but it is 
stated on reliable authority that the work 
of building will in all probability begin 
in the early spring. There is no doubt 
but that the mines will be greatly bene¬ 
fited by this as it will mean cheaper 
power and lower haulage costs. 

The results in the zinc industry of 
southwest Wisconsin have more than ex¬ 
ceeded the most sanguine expectations 
of a year ago. Today there are in opera¬ 
tion about 60 concentrating plants and 
a conservative estimate shows that at 
least 50 more mines will be ready for 
mills before 1907 closes. At the begin¬ 
ning of 1906, there was a general rush on 
all sides to put up mills, regardless of 
development work, and in the excite¬ 
ment several mills were erected a little 
prematurely, and one or two were built 
on properties that will probably never 
make good, but fortunately the majority 
of the prospectors learned a lesson and 
are benefiting thereby, as also is the dis¬ 
trict generally. 

The Joplin District in 1906 

BY JESSE A. ZOOK 

Last year, 1906. was foremost in the ton¬ 
nage of zinc and lead concentrates shipped, 
and in the combined value of the two min¬ 
erals. It was by long odds the greatest 
jear the Missouri-Kansas district has ever 
known. As 1905 excelled all preceding 
years in the value of the zinc and lead 
concentrates marketed, so 1906 eclipsed 
even its immediate forerunner, there hav¬ 
ing been an increase of $1,800,000 in the 
value of the products shipped to the smel¬ 
ters. This refers to the value of the con¬ 
centrates f.o.b. at the mines. The year 
put on record a price of $85.50 per ton for 
galena concentrate,' $5.50 per ton higher 
than the closing price of 1905. 

THE LABOR SITU.\TIO.\ 

In writing at the close of 1905 it was 
noted that 1906 “should show a marked 
reduction in cost per ton of concentrate. 
* * * unless the demands of labor 
should absorb the saving." Additional 
cost for labor has prevented any marked 
reduction in cost, but it has been the exi¬ 
gencies arising from a scarcity of labor 
rather than the demands of labor. The 
prospect of trouble from organized labor, 
manifest at the close of 1905. was swept 
away In- the general prosperity of the dis¬ 
trict and a higher wage scale resulted 
from the competition for labor. 

LIC.HT SUMMER DEM AXD 

The rainfall of the year was largely 
confined to the period between the latter 
part of April and the first of July, and 
was so distributed as to cause no serious 
obstacle to mining. Subsequent to July 
the year was comparatively dry and e.x- 
ceptionally good weather prevailed for 
mining, development and prospecting. The 
principal drawback of the year was the 
lightness of demand for ore throughout 
tlie spring and summer, believed locally 
to have occurred as a rebuke to producers 
for making their stand for an import duty 
on importations of Mexican carbonates. 

CHAXOES IX POIXTS OF PRODUCTIOXS 

The mines of the Chitwood group, in 
Joplin, which held up the Joplin product 
for several years, were not such heavy 
producers in 1906. the points of produc¬ 
tion changing to the west and southwest, 
east and southeast of Joplin, the largest 
development of the year being on th; 
south we.st. 

Oronogo, Webb City and Cartervillc 
have become merged by the development 
of new mines in the south part of the 
corporate limits of Oronogo, the output 
of which mines has been classed in Webb 
City-Carterville, taking Center creek as 
the natural dividing line, instead of the 
line of municipal incorporation, which ex¬ 
tends nearly a mile on the Cartervillc side 
of the river. 

The Porto Rico group has maintained 

the equilibrium of the worked-out mines- 
of Duenweg. .\lba and Neck City show 
the heaviest increase of shipments on the 
Missouri side of the line, while the Ga¬ 
lena-Empire mines have held up the Kan¬ 
sas side with a material increase. 

LARGER DEM AXD FOR I907 

The completion of a new smelter at De- 
Pue, Illinois; one at Bartlesville, Indian 
Territory; one at Dearing, Kansas, and 
another projected by the European stock¬ 
holders of the Pueblo works, would seem 
to insure a steadier and perhaps stronger 
demand for Missouri-Kansas zinc concen¬ 
trate during 1907. 

PROBLE.MS OF 1907 

The record of the last three years has 
fairly demonstrated that the price for zinc 
concentrate cannot be held below $45 per 
ton of 60 per cent, zinc to insure a perma¬ 
nently steady output. 

The year should bring economies in 
labor-.'aving machinery in every manner 
practicable, to offset the scarcity of labor 
felt during 1906. The new year begins 
with several mills in operation that will 
change many fixed ideas regarding size, 
economy in operation and savings. 

During 1906 many mills were equipped 
with various and sundry tables for hand¬ 
ling slimes. The best is yet to be deter¬ 
mined. The same is evident in the in¬ 
stallation of gas engines. There are too 
many cheap, makeshift ones introduced. 

While the idea is slowly changing to the 
installation of heavier and better machin¬ 
ery, the peculiar prospecting and devel¬ 
opment conditions of the district require 
only a cheap plant, and the same cheap¬ 
ness is too often followed in subsequent 
mill installation. 

PRODUCERS EX(;.\C.E IX SMELTIXG 

At least two more companies holding 
the fee to a large acreage of Missouri 
mineral land, have become interested in 
smelting, that is. have a holding of stock 
in a smelter now in course of construc¬ 
tion. The Granby Mining and Smelting 
company, the largest fee owner in the dis¬ 
trict, has been engaged in smelting several 
years. Report is current that still an¬ 
other company holding a fair-sized acre¬ 
age, and producing the largest weekly 
tonnage, will either engage directly or be 
represented in a smelter in 1907. 

A representative of the United States 
Zinc Company, owner of the smeltery at 
Pueblo, Colo., was in the Joplin district 
early in December, from whom it was 
learned that a smelter was being projected 
in the natural-gas field for smelting Mis¬ 
souri-Kansas zinc concentrate. 

ZI.XC ORE PRICES 

Zinc concentrate sold at $53 per ton the 
first week of 1906. advancing to $54 the 
following and succeeding four weeks, 
dropping successively to $53, $52, $51, and 
$50 for two weeks, then to $49 the third 
week in March. March closed at $52 and 
.■Xpril opened at the same price, followed 
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by a decline to $49, to $47, and to $45. All 
through May $44 was the highest. June 
showed a fluctuation from $45 at the first 
to $50 three weeks later, declining to $49, 
$48 and $47, up to $48 for four weeks, then 
$48.50 and $49, returning to $48 in the first 
fortnight of September, dropping to $46 
and closing the month at $47. For three 
weeks of October the price was $46, clos¬ 
ing at $48. The first half of November it 
was $58, the third week $49.50, closing at 
$4«-50. 

The highest price paid for first-grade 
zinc concentrate was $54 in January and 
February, buyers inaugurating a decline 
immediately upon the decision of the 
treasury assessing an ad valorem duty on 
importations, from which the price con¬ 
tinuously declined to the low point of $44 
in May. 

'I'lie average price for all grades of zinc 
concentrate, during the first eleven months 
of 1906 was $43.24, against $44.88 last year. 

High zinc prices will be less a factor in 
the future, as all buying has been changed 
to an assay basis strictly, with deduction 
for actual moisture carried in the concen¬ 
trate. 

The highest assay basis price during 
1906 was $50 in January and February; 
the lowest $40 the last week of April, all 
of May and the first week of June. An 
average basis of 60 per cent, zinc for the 
year ranged from $42 to $44 per ton. 

LEAO TRICES 

Lead concentrate began 1906 at $80.50 
per ton, advancing to $81, declining to 
$80 and closing January at $76. The first 
half of February it was $78.50 and the 
last half down to $72. March recorded 
$73, $7650, $79, $80, and closed at $78. 
April fluctuated from $76 to $78.50; May 
from $79 to $83; June from $83 to $78; 
July from $78 to $75: August from $78.50 
to $82; September from $84 to $82.50; 
October from $82 to $84.50; November 
from $83 to 85.50. 

The highest price for lead concentrate 
was $85.50, at the close of November; the 
lowest price for first grade was $72 in 
February; the average all grades, eleven 
months, was $77.40. as against $62.12 last 
year. 

HIGH AND AVER.\(;E PRICES 

The following table embraces the high¬ 
est and the average price of zinc and lead 
concentrate for each of the last eight 
years: 

ZINC 

Highest Average 
lilOO.^!.".4.00 .?43.24 
IDO.T. (50.00 44.88 
1004. .53.00 3.5.92 
1903 . 42.00 33.72 
1902. 42.00 .30.33 
1901 . .34.00 24.21 
1900 . .38..5(» 26.50 
1899 . ,55.00 .3(5.61 

LEAD 

Highest Average 
1906.$85.50 $77.40 
1905. 80.00 62.12 
1904 . (52.00 .54.80 
190.3. 60.50 .54.12 
1902 . .50.00 46.10 
1901 . 47..50 45.99 
1900 . .56..50 48.32 
1899. 55.00 51..34 

SHIPMENTS AND V.ALUES 

The total shipment of zinc concentrate 
for 1906 was 279,653 tons, valued at $12,- 
095,752; the total shipment of lead con¬ 
centrate was 39,156 tons, valued at $3,031,- 
118; the total shipment of both zinc and 
lead concentrate was 308.890 tons, valued 
at $15,126,870. 

The following table embraces the ship¬ 
ments of zinc and lead concentrate and 
their combined values for 13 years: 

Zinc tons Lead tons Value 
190(5. 279,653 39,156 $15,126,870 
1905. 252,435 .31,679 13,302,800 
li»04. 267,240 34,362 11,487,:5.50 
1903. 2:54,873 28,656 9,471,;39.5 
1902. 2(52,.54.5 .31,625 9,430,890 
1901. 2.58,:506 35,177 7,971,651 
1900. 248,44(5 29,132 7,992,105 
1899. 255,088 23,888 . 10,715,307 
1898. 2.34.455 26,687 7,119,867 
1897. 177,976 .30,105 4,726,302 
189(5. 1.55.3.33 27,721 3,857.3.55 
1895. 144,487 31,294 3,775,929 
1894. 147.310 32,190 3,535,736 

Total.2,!(18.147 401.672 .$108.51.3,557 

REDUCED TO METAL 

I lie zinc ore produced in the Missouri- 
Kansas district in 1906 represents approx¬ 
imately 140,000 tons of metallic zinc. 
Whatever the total United States ton- 
n.age of metallic zinc may show, the dif¬ 
ference between the product of this dis¬ 
trict and the total will show unmistakably 
the product from all other sources, in¬ 
cluding Wisconsin, the Western States 
and importations from Me.xico. The ton¬ 
nage of ore from all other sources will 
exceed that of this district and yet it is 
doubtful if the metallic zinc tonnage will 
reach 60 per cent, of the- product of the 
^lissouri and Kansas mines. 

Zinc and Lead Mining in 

Virginia 

P.Y J. A. VAN M.\TER* 

Some prospecting was carried on in 
1906, but no important results were real¬ 
ized. The Albermarle Zinc and Lead 
Company continued to explore its mine 
at Fabers, Nelson county, by sinking the 
shaft 60 to 70 ft. deeper and driving a 
cross-cut at the bottom, since which time 
the propert}’ has been idle. I'he company 
has a mill equipped with Krom crushers 
and rolls and Krom air jigs, but it has 
never been run, except experimentally. 

The Cedar Spring Zinc Mine and De¬ 
velopment Company, now called the Co¬ 
lumbus Mining Corporation, at Cedar 
Springs, near Rural Retreat, in Wythe 
county, also has a mill which has never 
been run, because sufficient development 
work has not been done to supply it. 
The company is now giving its attention 
to prospecting and developing its prop¬ 
erty. 

The only zinc and lead production dur¬ 
ing 1906 was made by the Bertha Mineral 
Company from the old Wythe mines at 
Austinville, in Wythe county, and this 

•General manager, Bertha Mineral Com¬ 
pany. Pulaski, Va. 

was entirely from surface workings, 
which are now practically exhausteck 
'I'he total amount of zinc concentrate 
(carbonate and silicate) was about 500 
tons and about 50 tons of lead concen¬ 
trate (carbonate and galena). This out¬ 
put was considerably curtailed by the 
scarcity of men during the year, necessi¬ 
tating the- closing down of all surface 
mining operations the early part of the 
summer. Development was prosecuted 
vigorously throughout the year on the 
sulphide ores, which were found 
about 200 ft. below the surface. I'he 
shaft was sunk 100 ft. below the tunnel 
level, or 335 ft. below the surface and 
the mineral developed on both the 235-ft. 
and 335-ft. levels by drifts and a winze be¬ 
tween these two levels; in places consider¬ 
able pyrite was encountered. Boilers and 
compressors have l^een erected for fur¬ 
nishing the mine with air, and air drills 
were in use throughout the year. The 
development, on the whole, has been en¬ 
couraging, though no large area has yet 
been opened up. The deposit is not con¬ 
tinuous, but the ore seems to occur 
wherever the rock conditions have been 
favorable for mineral deposition. It is 
a difficult property to develop, as there is 
apparently no connection between the de¬ 
posit alread}' located and others, if they 
exist. A mill of 10 tons capacity per 
hour was erected during the year for con¬ 
centrating these sulphide ores and will 
be ready for operation about Feb. r. 
1907. If the separation is a success this 
property will be a small producer during 
the coming year; in the mean time the 
development work will be pushed as much 
as possible. 

AVERAGE PRICE OF SPELTER 

Month. 
New York. St. Louis. London. 

1906. 1906. 1906. 1906. 1906. 1906. 

Jan.... 6.190 6.487 6.032 6.337 26.062 28.226 
Feb. .. 6.139 6.076 6.989 6.924 24.694 26.844 
Mar... 6.067 6.209 6.917 6.066 23.826 24.663 
April.. 6.817 6.078 6.667 6.931 23.813 26 781 
May.., 6.434 6.997 6.284 6.846 23.694 27.000 
June.. 6.190 6.096 6.040 6.948 23.876 27.728 
July .. 6.396 6.006 6.247 6.866 23.938 26.800 
Aug... 6.706 6.027 6.666 6.878 24.676 36.938 
Sept... 6.887 6.216 6.787 6.066 36.376 37.663 
Oct.... 6.087 6.222 6.934 6 070 28.226 28.076 
Nov.... 6.146 6.376 6.984 6 226 28.600 27.781 
Dec.... 6.623 6.593 6.374 6.443 28.719 27.938 

Tear. 6.822 6 198 6.730 6.048 26 433 27 020 

New York and St. Louis prices ara in cents 
per pound. The London prices are in pounds 
steriing per long ton (2240 lb.) good ordinary 
brands. 

It is reported that a large bed of besse- 
mer hematite ore has been discovered 
near Port Arthur, Out. The deposit lies 
about 20 miles east of Port Arthur, and 
covers an area averaging about three 
miles in width and si.x miles in length, 
reaching to within 1000 ft. of the shore of 
Thunder bay, Lake Superior. It is esti¬ 
mated to contain at least 200,000,0(X) tons 
of high-grade ore. The deposit ranges in 
thickness from 8 to 35 ft. All of it can be 
quarried without underground work being 
done. 
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PRODUCTION OF OTHER METALS AND MINERALS 

Aluminum—Antimony—Quicksilver—Tin — Statistics and Commercial Conditions 

The production of the minor metals is 
shown in the several articles which fol¬ 
low'. Tin, the most important of these, 
reports about the same production as in 
1905, but an increased consumption, leav¬ 
ing no surplus for future demands. 
Quicksilver output does not increase, as 
some of the old mines are partly worked 
out, and new ones have not yet taken their 
place. Aluminum gained slightly, and the 
others show’ little change. 

Aluminum 

The production of aluminum in the 
United States in 1906 is estimated at 
14.350,000 pounds, valued at $5,166,000 
against 11,350,000 pounds, valued at $3,- 
632,000 in 1905. A further great increase 
in the production is to be expected in 1907, 
for which year the total is likely to 
reach between 25,000,000 and 30,000,000 
pounds. The average market price of 
aluminum in 1906 was 35 @ 36j4c. per 
lb. for 99 per gent, metal and 34 @ 35c. 
per lb. for No. 2 grade of ingots, accord¬ 
ing to size of purchase. 

The production of aluminum in Can¬ 
ada in 1906 is estimated at 6.000,000 lb. 
against 3,100,000 lb. in 1905. 

Antimony 

The high price for this metal in 1906 
redirected attention to the deposits of an¬ 
timony ore which exist in the West, es¬ 
pecially Utah, Nevada and Idaho. There 
was a small production in those States, 
as to which complete statistics are not 
yet available, except for Idaho, where 40 
tons (metallic content) was produced. A 
new antimony enterprise has been or¬ 
ganized to operate a mine in Utah, which 
is said reliably to possess a large quantity 
of high-grade stibnite. 

The Antimony M.\rket for 1906 
Last year has witnessed a remarkable 

rise in the market value of antimony. Sup¬ 
plies of antimony ore were again rather 
inadequate and the exhaustion of the more 
important antimony mines in China made 
itself keenly felt. The consumption of the 
metal increased considerably, and the dif¬ 
ferent European governments were large 
buyers of antimony for ammunition pur¬ 
poses. 

The production of antimonial lead, 
which is gained as a by-product in lead 
smelting, did not come up to the demands, 
and low-grade antimonial lead had to be 
manufactured out of lead and antimony. 
This low-grade antimonial lead is used to 
a large extent in storage batteries and as 
sheet lead in acid chambers. 

At the beginning of 1906, antimony was 
selling at about I4@i5c., depending upon 
the brands, and remained stationary for a 
few’ months. During March, however, the 
demand became so large and supplies so 
scarce that prices were driven up at a 
furious rate so that at the beginning of 
June Cookson’s and Hallett’s antimony 
commanded a price of 25@26c., while out¬ 
side brands could be secured for about 
J^c. cheaper. After the heavy demand 
had been satisfied prices settled down. 
There was, however, at all times a scarcity 
of spot supplies for the reason that the 
production at the French and Italian 
W’orks were frequently interrupted by 
strikes, and shipments which were con¬ 
tracted for a specified period were, in most 
cases, not made until a few months later. 

The market remained neglected until the 
middle of October, when large contracts 
were again being entered into by dealers 
and speculators in this market. Prices 
then quoted ranged between 24{/^c. and 25c. 
for ordinary, 25J^c., for Hallett’s and 26c. 
for Cookson’s brands. At the end of the 
year the market was again dull and ne¬ 
glected. This condition can invariably be 
observed in the antimony market after a 
spasm of great activitj’. 

Tin 

There was a small production of pig 
tin in the United States in 1906, made 
experimentally in the Black hills. There 
was also a small production of tin ore in 
the Carolinas and elsewhere. How’ever, 
tin mining in the United States continues 
to be insignificant. 

The statistics show a further decrease 
in the tin production of the Straits Settle¬ 
ments in 1906. On the other hand, there 
was a considerable revival of mining in 
Cornwall and Australia, stimulated by 
the high price for the metal, and tin pro¬ 
duction in Bolivia continues to forge ahead. 

The production of Tasmania will prob¬ 
ably show a decrease, inasmuch as the 
Mount Bischoff mine appears to be ap¬ 
proaching exhaustion. The unfavorable 
reports from this company caused a great 
fall in the value of its Ikhos. 

According to Vice-cuns)i! general G. E. 
Chamberlin, the exports of tin, in tons 
(2240 lb.), from the Stiaits Settlements, 
including the ports of Singapore and Pe¬ 
nang, during the first nine months of 1905 
and 1906 were as follows: 

1906. 1905. 

United States. 10,777 13,056 
England . 26,434 23,552 
Continent of Europe. 6,061 6,524 

Total. 43,262 4.3,131 

The output of all the tin-producing 
States of the Malay peninsula for the first 
nine months of 1905 and 1906, in tons of 
2240 lb., was as follows: 

lOOC). 1905. 

Perak. 19,271 19,740 
Selaugor. 11,975 12 889 
Negri sembilau. 3,4.52 3,738 
Pahang. 1,515 1,502 

Total. 36,213 37,869 

According to the market reports of 
shipments from the Straits Settlements for 
the first nine months of 1906, there was 
shipped 43,262 tons, or 7049 tons more 
than the commissioner of mines reports 
the output of the mines. This shows con¬ 
clusively that there was a large amount ot 
tin on hand, held back to control the mar¬ 
ket and take advantage of the higher 
prices which prevailed during 1906. 

The production of tin is largely from 
countries where the mineral statistics are 
not kept at all, or are collected very im¬ 
perfectly. It is necessary, therefore, to 
compile them from the trade statistics of 
imports and delivery. From these sources 
we obtain the following figures for the 12 
months ended Nov. 30; they are in long 
tons: 

Shipments : 1906. 1906. Changes. 

Straits. 58,547 51,307 D. 240 
Australia. 5..528 6,362 I. 824 
Banka and Billit< ii . 12,675 11,194 D. 1,481 
Oornwall... 3,867 4 100 I. 243 
Bolivia. . 12,6(K) 12,500 
Miscellaneous. 860 '9.50 I. 150 

Total. , 93,907 93,403 D. 604 

Deliveries : 

Europe and U. . . 89,499 91,369 I. 1,870 
India and Cbiiih .... . 1,700 1,.500 D. 200 
Miscellaneous. 960 1,050 I. 100 

Total.. . 92,149 93,919 I. l,77t 

It is necessary to combine the deliveries 
to Europe and the United States, since 
a large part of the shipments to America 
go to England or Holland in transit, and 
are credited to those Countries. 

Imports of tin into the United States, 
estimating November and December, were 
44,450 tons : showing a consumption in this 
country of 47.3 per cent, of the total pro¬ 
duction. 

In these figures we have not included 
the production of China, which is alto¬ 
gether an uncertain quantity. Moreover, 
it is in large part consumed in that 
country, though Yunnan tin finds it way 
to the general market, in quantities esti¬ 
mated as high as 4000 tons or over in a 
year. 
AVERAGE PRICE OF TIN AT NEW YORK 

Month. 1905. 1906. Month. 1906. 1906. 

Jan. . 29.325 86.390 July_ .. 31.760 87.276 
Feb. . 29.262 36.403 i August.. .. 32.866 40.606 
March.... . 29.623,36.662 ' Sept. .. 32.096 40.616 
April. . 80.626 38.900 Oc'i. .. 82.481 42.862 
May. . (0.049 43.813 Nov. .. 88.443 42.906 
June. . 30.329 89.260 Dec. .. 86.836 42.760 

I 1 At. year.Isi.368139.819 

Prices are In cents per pound. 
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Zinc Oxide 

The production of zinc oxide in the 
United States in 1906 was 68,549 tons, 
against 65.403 tons in 1905. The average 
market value of the product, at the works, ' 
was approximately the same as in 1905, 
viz., 4c. per lb., the advance in price, 
which occurred during the latter part of 
the jear, not affecting the average to any 
appreciable extent. During the year, the 
Ozark Smelting and Mining Company 
completed and put into operation its new 
plant at Coffeyville, Kan. There were no 
other new producers in 1906, but it is 
understood that the Tri-Bullion Smelting 
and Development Company, of Magda¬ 
lena, N. M., contemplates the erection of 
a plant in 1907. 

The production of zinc-lead pigment by 
the United States Smelting Company, at 
Canon City, Colo., in 1906, was 5749 tons, 
valued at $85 per ton, against 7200 tons, 
valued at $75 per ton in 1905. 

Quicksilver 

The production of quicksilver in the 
United States in 1906 was 27,276 flasks 
valued at $1,031,667, against 30,705 flasks, 
worth $1,142,884 in 1905. California is 
still the mainstay of the industry. Ihe 
Texas quicksilver district, about which 
such high hopes have been entertained, 
has not yet become an important con¬ 
tributor to,the output, although from no 
lack of enterprise. Distance from rail¬ 
roads, and a variety of natural draw¬ 
backs arc the retarding features. The old 
Sacramento mine of Mercur, Utah, is 
making a small output of the metal in 
search of which the camp was first 
founded; development of the Blackbutte, 
Ore., quicksilver mines continued through 
1906, but no output of metal w'as re¬ 
corded. .-Xn excellent reduction plant has 
been put up here, and a few experimental 
furnace runs have been made. A new 
cinnabar deposit in Yuma county, Arizona, 
is being developed by the Colonial Mining 
Company at a point 14 miles from Ehren- 
berg, but no furnace has yet been in¬ 
stalled. 

The production of quicksilver in the 
United States during the last three years 
has been as follows in flasks of 75 16.; 

li»04. 1905. 1906. 

California . -28.876 -ll.CSS a22 600 
Texas. 5:»6 .5,000 a:t,,500 
Utah. 700 1 0.50 1,276 

Total. 34,912 30,705 27,276 

a Partly estimated. 

C.XLIFORNIA 

SPECIAL CORRESPONDENCE 

California for over half a century wa.-> 
the only section of the country which pro¬ 
duced quicksilver, until recently when the 
Texas mercury mines were opened. The 
State still, however, yields the largest 
proportion of the liquid metal. The in¬ 
dustry is not in these days as remunera¬ 
tive as it was formerly when there was no 

cyanide process and when hundreds of 
silver mines were worked where one is 
now. 

California produced in 1905, a total of 
24.655 flasks of mercury valued at $886,- 
081. In 1906, as near as can be estimated 
without detailed returns from the pro¬ 
ducing mines, there w'ere 2000 flasks less 
output than in 1905. The domestic sales 
decreased in direct proportion to the de¬ 
creased yield. There were in 1906 virtu¬ 
ally no exports to China, and only a 
limited amount to Japan. This has been a 
good thing for the California producers, 
because the quicksilver sold in the Orient 
brings less price than that sold it? do¬ 
mestic market. It is sold abroad only as 
a matter of necessity, to dispose of the 
surplus product of this country, and these 
foreign sales reduce the general average 
prices received by the California quick¬ 
silver men. Therefore the California men 
really did better in 1906 than they did the 
previous year, though the product was 
materially less. Mexico, one of the Cali¬ 
fornia markets for quicksilver, has greatly 
decreased its annual demand because its 
own native product is preferred, and the 
Mexico quicksilver mines are now pro¬ 
ducing at a good rate. This leaves a 
stock to supply the increased requirements 
of the Eastern States. 

The average prices for mercury 
throughout the United States in 1906 
were $38.50 to $39 50 per flask of 75 lb., 
the lowest being naturally near the points 
of production in California and Texas. 
The latter State decreased its product 
alxjut 25 per cent. The principal mine 
there shipped considerable less than in 
the previous year and while some smaller 
mines started up their output did not 
make up the decrease of the largest pro¬ 
ducers. 

Sales of California quicksilver might 
have been made in China at an offered 
price of $30 per flask, but this offer was 
rejected. What very little was shipped to 
the Orient brought $31.50 per flask. Cal¬ 
ifornia about held its own in prices by 
not shipping to the Orient, though the 
output was smaller for the year, as stated. 

If the prices of silver are maintained, 
certain silver mines with lower-grade ores 
may resume operations using the amalga¬ 
mation process, w'hich will create a de¬ 
mand for quicksilver. The higher-grade 
silver ores are now’ shipped to smelters so 
no mercury is used in their reduction. In¬ 
deed it is to the prevalent use of the 
''vanide process that the decreased de- 
iiiaiwl for mercury is due, coupled with 
the pr.-sent custom of shipping ores to 
MTielters. 

ihe New Idria mine in San Benito 
county, which is yielding 600 flasks per 
month and is supposed to be in a condi¬ 
tion to maintain this rate of production 
for many years to come, is now the only 
California quicksilver mine paying divi¬ 
dends. The famous old New Almaden 
mine in Santa Clara county is now’ in¬ 

creasing its output, as is also the Socrates 
at Pine Flat, Sonoma county. The Napa 
Consolidated is yielding less by one half 
than formerly. Some of the San Luis 
Obispo county mines have closed down 
but others are working. One new mine in 
Stanislaus county recently started up, but 
very few new quicksilver properties in 
California are being put into operation. 

TEXAS 

Only four of the quicksilver mines in 
the Terlingua district produced any quick¬ 
silver in 1906: the Marfa & Mariposa 
Mining Company; the Lone Star Mining 
Company; the Chisos Mining Company; 
and the Te.xas Almaden Mining Com¬ 
pany, otherwise known as the Dallas Min¬ 
ing Company. The last is at Big Bend 
and all the others are at Terlingua. The 
Lone Star is now closed down. The 
Chisos did not smelt its ore in its own 
furnace, although extensive additions to 
the plant are now under erection. Two 
other former producers, the Terlingua 
Mining Company and the Big Bend Cin¬ 
nabar Mining Company remained idle, 
while a third, the Colquitt-Tignor, it is 
rumored, will be reopened. The only 
mines active at this moment are thus the 
Marfa & Mariposa, and the Texas 
Almaden. 

The Scott furnace is the favorite for re- 
diKing the ore. Wood is the only fuel 
employed, and this is becoming exceed¬ 
ingly scarce. The Upper Cretaceous 
shales of the district carry both oil and 
gas, and a fair grade of lubricating oil is 
not infrequently obtained w’ith the 
mercury in the condensers. Coal of in¬ 
ferior quality is close at hand, and it 
has been suggested that this might be 
utilized for retort fuel through the 
medium of the gas producer. 

The Texas Almaden Mining Company 
has recently completed a model reduction 
plant, containing a 20-ton Scott furnace, 
whose distinguishing feature is the use of 
extra hard and dense brick, set with 
special care to reduce the width and per¬ 
meability of the mortar joints, for lining 
the condenser. By this means the soak- 
age of quicksilver was greatly reduced, 
and permitted the recovery of 60 flasks of 
mercury in less than one month after the 
retorts were charged with ore; this is a 
noteworthy accomplishment in mercury 
smelting. The condensers are also 
housed under well ventilated roofs, 
whereby they are kept cool, even during 
the hot weather of that district. The com¬ 
pany’s mine is temporarily closed while 
a drainage hole is being drilled, but opera¬ 
tions w’ill shortly be resumed. 

MARKET 

The price of quicksilver in large lots at 
San Francisco for domestic delivery- 
opened at $39 per flask, but at the end of 
January rose to $39.50, at which figure it 
remained throughout the rest of the year. 
.\s has been explained above, the price for 
foreign shipments ranged about $1.50 be- 
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low the domestic price throughout the 

year until November, when it fell to $2 

below. The price at New York remained 
steady at $41 throughout practically the 

entire year, except at its beginning and its 

close, when it ranged $i below. This 
lack of variation in the .American market 

is accounted for by the pooling of the 

output in California. The London price 

opened at £” 5s.. rose at once to l~ 7s. 6d. 
and remained there until midsummer, 

when it fell to £7 per flask for the re¬ 

mainder of the year. 

Sulphur 

The growing importance of .American 

sulphur was reflected in 1906 by two im¬ 

portant events, namely, the practical tak¬ 
ing over of the Sicilian sulphur industry 

by the Italian Government, under the 

Coiisorcio Ohbligatorio, and the virtual 
disbandment of the .Anglo-Sicilian Sul¬ 

phur Company. 
The Coiisorzio Obbligatorio came into 

being .August i, and in spite of strenuous 

protests, soon had full control of the Sici¬ 

lian industry. The immense stocks of the 
.Anglo-Sicilian company were disposed of 
to the Coiisorcio with the understanding 

that delivery was to be extended over a 

period of 12 years. The operations of the 
Consorcio led to great dissatisfaction 

among the producers, and to resentment 
among the rival shipping ports. Exports 

to the United States were not officially 
interdicted, but were largely restrained by 

the statute requiring the permission of the 

Consorcio to make any shipments what¬ 
ever. 

COMMERCI.VL MOVEMENTS 

Total e.xports of sulphur from Sicily l.i 

the 10 months ending Oct. 30 were 361,120 
tons of 1030 kg. in 1906, and 391,016 tons 

in 1905, a decrease of about 40,000 tons. 
On the other hand, stocks at the end of 

October had increased from 416,088 tons 

in 1905 to 500,123 tons in 1906. 

The imports of crude sulphur into the 

United States in the first 10 months of 

the year, little of which came from else¬ 

where than Sicily, amounted to only 65,- 

380 long tons, as compared with 71,027 

tons, and 114,838 tons during the same 
periods of 1905 and 1904, respectively. 
There is usually an additional import of 

about 1000 tons of refined sulphur per 
year. 

The Consorcio also controls the selling 

price of the Sicilian product, and has 

firmly insisted on high prices; some few 
stocks of independent operators were soon 

absorbed, and the process by w'hich the 

.Anglo-Sicilian stocks are to be gradually 

absorbed wdll permit prices to remain at a 

high level. No reduction is to be looked 
for. 

The .Anglo-Sicilian Sulphur Company 

sold its stock to the Consorcio at a price 

which involved a loss of £298.105. To 

meet this loss the depreciation reserve 

fund was entirely wiped out and more 

was taken from the general reserve fund. 

.At its last annual meeting the company 

found itself unable to pay the 6 per cent, 
dividend on its preferred shares, and 

money was absorbed for this purpose 
from the capital guaranty fund. Steps ■ 
are now under way to liquidate the lia¬ 
bilities, and dissolve the organization. 

LOUISI.\NA 

The sulphur industry of Louisiana has 

continued to grow, and had a prosperous 

year. We are unable to give statistics of 

the production. The Union Sulphur Com¬ 
pany had great difficulty toward the latter 

part of the year in shipping its product. 
.All deliveries along the .Atlantic seaboard 
are made by boat from New Orleans, to 

which point the sulphur has to be trans¬ 

ported by the Southern Pacific Railway: 
shipments in other directions are made b\' 

all-rail routes. The shortage of cars, 

which has been so prevalent, as well as of 

sea-going barges, has lately made it im¬ 
possible for the company to insure prompt 
delivery. 

FLUCTU.VTIONS IN PRICE 

The price of first-grade Louisiana sul¬ 
phur at New York, Boston and Portland 
fell from $22.15, during the first seven 

months of the year, to $20 for the remain¬ 
ing five months. The price at Philadel¬ 

phia or Baltimore ranged about 50c. per 

long ton higher. This difference is due 

only to the fact that Sicilian sulphur costs 

more to deliver at Baltimore and Philadel¬ 

phia than at the first mentioned cities, and 

the Louisiana company sees no object in 

quoting a different price. Roll sulphur or 

brimstone sold for $2 per 100 lb.; flour 

sulphur at $2.20; and flowers at $2.40 per 
100 lb. during the year. 

No noteworthy change has occurred in 
the consumption of sulphur. It is stid 

practically confined to the wood-pulp 
business, and has not yet been adopted 

for the making of sulphuric acid. It has 

been estimated Iw Frederick J. Falding 

that the use of suitable pyrite for wood- 

pulp manufacture in New England would 
induce an economy of 75c. to $i per ton 

of pulp, according to whether the plant is 

on the seaboard or inland. It is also gen¬ 

erally .stated that sulphur will not be gen¬ 

erally utilized in the manufacture of sul¬ 
phuric acid until it is reduced in price to 

$12 or $14 per ton. according to the loca¬ 
tion of the factory. 

Magnesite 

California is the only State in the 

Union thus far producing magnesite in 

commercial quantities, but the output does 

not exceed 4000 or 5000 tons per annum, 

that being about the limit of the local 

consumption. Thus far it has been found 

impossible to ship the mineral East to any 

extent on account of the high freight 

rates, the European material being fur¬ 

nished cheaper than the California pro¬ 

duct. While there are several dozen known 

magnesite deposits, thus far very few of 
them have become productive, and these 

few are near railroad lines. A team haul 

of any distance is against mining this sub¬ 
stance when other deposits have the ad¬ 

vantage of being near railroads. 
For these reasons the deposits near 

Porterville, in Tulare county, continue to 

furnish most of the magnesite used. Both 
raw' and calcined magnesite are furnished 
from this point. The deposits on Red 

mountain, in Stanislaus and Santa Clara 

counties, are being worked, and the pro¬ 

duct is shipped to factories in Oakland 

harbor, where some is made into building 
material and magnesite brick. Carbon 

dioxide gas is also manufactured at this 

plant. In Contra Costa, the Magnesia 
Product Company, at Nobel, is making 

magnesia alba, and this is sold to the 
powder companies as an absorbent for 

high-grade explosives. Some is also made 

into paint. 
The Napa and Sonoma county deposits 

continue unproductive owing to lack of 
demand at remunerative prices. It would 

seem as if this mineral, which in a well 
calcined state is fire-proof, would be 

largely utilized in San Francisco, where 
there is a demand for a fire-proof struc¬ 

tural material. No attempt to furnish it 

on a commercial scale has been made, or 

at least it has not come into general use. 

As to make it fire-proof all the carbon 
dioxide must be eliminated, the process is 

a somewhat expensive one and cheaper 

materials are more commonly used. More 

or less work has been done within the year 

in new or old claims, but for some reason 

no new producers have come to the 

front. L’nless some new uses are found, 
or there is a material reduction in east- 

bound freights, it is hardly probable that 

the magnesite industry of California will 

expand to any great extent. 

Phosphate Rock in 1906 

The production of phosphate rock in 

1906 is e.stimated at 2,100.000 long tons as 

compared with 1,947,190 tons in 1905. The 

figure for 1906 is estimated on the basis 

of the coastwise shipments and exports 

for the 10 months ending October, 1906. 

and the ratio of those shipments to pro¬ 
duction in 1905. 

The general condition of the phosphate 

business in Florida was highly satisfac¬ 

tory in 1906. The supplies continue to 

fall short of the demand, and at the end 

of the year there was nothing offering for 

sale before the last half of 1907, while re¬ 

cent prices are fully maintained, and in 

some cases considerable advances are 
asked for by the miners. 

The British and South African Export 

Gacette reports that remarkable discover¬ 

ies of diamonds near Kimberley have re¬ 

cently taken place. They are said to sur¬ 

pass in area and richness the existing 

mines of the De Beers company. 
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METALLURGICAL PROGRESS IN 1906 

A Summary of the New Practice and Improvements in Gold, Silver, Lead, Copper, and Zinc 

The year which has just closed has wit¬ 
nessed steady improvements in the metal¬ 
lurgy of the precious and common metals. 
The most important of these have been 
made in the metallurgy of gold, which 
subject is treated by Mr. James in a 
highly satisfactory manner. Only a little 
inferior in importance have been the im¬ 
provements in the art of separating mixed 
sulphide ores, which have added greatly 
to the world’s supply of zinc ore. In 
the metallurgy of lead, the most important 
developments have been on the lines indi¬ 
cated originally by Huntington and He- 
berlein. In the United States their process 
of lime roasting has been modified into a 
new process called “pot roasting,” in which 
the presence of lime and galena appears to 
be a subordinate factor. However, there 
is some question as to the success of this 
modification. In the metallurgy of cop¬ 
per, the improvements have been espec¬ 
ially on the lines of increasing the 
sizes of both blast and reverberatory fur¬ 
naces, and in sintering the fine material, 
such as flue dust, instead of briquetting it 
as heretofore. 

Progress in Gold-ore Treatment 

During 1906 

BY ALFRED JAMES * 

Fine sliming and the treatment of slime 
may be taken as the main directions of 
improvement in this branch of metallurgy 
during 1906. The use of tube mills has 
progressed by leaps and bounds, and is 
now rapidly becoming well-nigh univer¬ 
sal, but with the adoption of fine sliming 
the question of slime treatment has forced 
itself into still greater prominence, and, 
as stated in my article last year, some of 
our keenest metallurgists have been at¬ 
tacking this problem. Their endeavors 
have met with a considerable measure of 
success. 

As will be indicated later, progress has 
also been made in the treatment of diffi¬ 
cult ores—including silver-gold ores, an¬ 
timony-gold concentrates and cuprifer¬ 
ous tailings—and in crushing, roasting, 
and conveying we are ahead of last year’s 
practice. 

It is interesting to note how gold-ore 
treatment methods have progressed into 
the metallur^ of the other metals. Fine 
sliming and prolonged cyanide treatment 
is in many cases ousting chloridizing 
roasting and the old patio process for the 
treatment of silver ores. Copper ore is 
now being leached in Chile in a cyanide 
plant—without cyanide—and the Merton 

‘Consulting mining engineer, 2 Broad street 
place, London. 

roaster (so successfully introduced in 
Australia for gold ores) has now taken 
quite a hold in the zinc industry for the 
roasting of blende, and mixed sulphides. 
Indeed, one cannot fail to be struck by 
the way in which some famed names in 
gold-ore treatment have temporarily been 
withdrawn from gold-ore treatment in 
favor of zinc-lead undertakings. 

It is difficult to put one’s finger on any 
one part of the world as having made the 
most striking progress of the year. Aus¬ 
tralia probably still has the pre-eminence. 
Quick-witted inventions, which may have 
originated in other countries, appear to be 
more quickly put into practice with useful 
results there than elsewhere; and just as 
Australia has taken the lead and been 
pre-eminent in fine sliming and in circu¬ 
lating cyanide solutions through the mill, 
so now it seems to lead in slime treat¬ 
ment. Probably the emulation arising from 
the keen up-to-date methods of the lead¬ 
ing firm of mining engineers on the one 
hand, and independent managers on the 
other hand, has tended to place Australia 
in the front in the matter of up-to-date 
methods, high extractions and low costs. 
Certainly such men as Hamilton, Moss, 
Nicholson and Klug, and the gentlemen 
associated with Bewick, Moreing & Co., 
have cause for congratulation on the re¬ 
sults they have achieved, and are achiev¬ 
ing, and the adoption of their methods 
in other fields shows that the industry 
generally, and not merely locally, is under 
an obligation to them as well as to the 
alert and progressive West Australian 
Chamber of Mines, which has published 
an excellent series of articles by Mr. 
Allen on ore treatment as carried out at 
the various local installations. 

American practice has chiefly busied it¬ 
self with tube mills and slimes treatment. 
Argali, Bosqui, Butters and Merrill have 
all been contributing to our advancement 
by devising improved methods. In Afri¬ 
ca the publication of Messrs. Denny’s re¬ 
sults at the Meyer & Charlton and New 
Goch has caused much interest, and gen¬ 
erally extraction and output have been in¬ 
creased and cost lowered, mainly by the 
use of tube mills; indeed, once more 
record gold outputs are being produced 
from this territory, which has more than 
recovered the set-back occasioned by the 
war. 

CRUSHING 

The tendency to stage-crushing is in 
still greater evidence. Coarse crushers, 
fine crushers, heavy stamps, pans, tube 
mills, are not an uncommon sequence. 
With reference to crushing (or breaking), 
however, it has not yet been proved that 
crushing for stamps to finer than 2V2-in. 

cube is advantageous. Experiments seem 
to indicate that finer crushing is more ex¬ 
pensive than the gain arising from any 
increase in stamp duty resulting from 
such finer crushing. 

As for crushers, the Gates type still 
mainly holds the field for big work, but the 
Bigelow crusher (of the Black type, but 
with the pitman working in compression 
and having its weight assisting the crush¬ 
ing stroke) appears to be replacing the 
other types at Kalgoorlie, and to show, a 
lower running cost than the gyratory or 
older reciprocating patterns. 

Stamps of 1500 lb. weight are now in 
use on the Rand, and it looks as if the 
weight limit has not yet been reached. 
One has heard but little this year of anvil 
blocks for mortars, but at the Waihi 
Grand Junction they seem to have made 
for a considerable increase in output be¬ 
yond that originally expected. Judging by 
output per horse-power, ball mills would 
appear to be the most efficient machine, 
the best types giving an output of over 
two tons per horse-power per day, crush¬ 
ing all the ore through screening of 700 
meshes per square inch, but the cost of 
dry crushing (milling) at the South Kal- 
gurli (August) appears to be about 33. 
per ton as against roughly is. 9d. per ton 
(wet crushing) at the Oroya Brownhill, 
Lake View and Ivanhoe. On the other 
hand, the latter crush through very much 
coarser screening (100-, 300- and 225- 
mesh respectively), reducing the over-size 
product by their pans and tube mills. 

FINE GRINDING 

The tendency has been to use stamps 
for coarser crushing only—i.e., to sub¬ 
stitute coarser screens for those formerly 
in use—and from the pulp to separate the 
coarse product and to grind it in tube 
mills or pans. There have been no nota¬ 
ble contributions to our knowledge this 
year as to which is the best appliance 
for this purpose. Tube mills seem to be 
generally employed, except at Kalgoorlie, 
where the roasted ore can be efficiently 
ground to the required fineness in pans. 
Not that pans are not effective on raw 
ore. On the contrary, the Ivanhoe results 
show very good work, indeed, and it is 
to be much regretted that the compara¬ 
tive tests of pans and tube mills made 
at that mine were carried out in such a 
way as to cause the results to be worse 
than useless. But it is a matter for se¬ 
rious thought that the Ivanhoe costs for 
regrinding sands should be only 8j4d. per 
ton treated, when 'those of the Oroya- 
Brownhill, Lake View and other com¬ 
panies are double that figure. It cannot 
well be a matter of pans only, or one 
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would have heard of similar low results 
from the other companies exclusively em¬ 
ploying pans (at the Oroya and Lake 
View pans are used in conjunction with 
tube mills). Is it that the Ivanhoe ore 
is softer, or that the final product is not 
slimed so fine? The management has re¬ 
cently been very keen on reducing its resi¬ 
dues—and has succeeded very materially 
in‘doing so—and one would therefore ex¬ 
pect that it would not overlook the gain 
from crushing as fine as its neighbors. 
One therefore assumes that the crushing 
is as fine; but anyhow the fact remains 
that the Ivanhoe sands-grinding cost is 
less than half that of neighboring wet¬ 
crushing companies of the same group. 
We still need that careful comparative test 
of pans and tube mills which has so often 
been asked and which we have hoped 
would be undertaken by Messrs. King or 
Denny (Johannesburg). Indeed, I have 
understood that the latter was making 
such tests, but nothing seems to have 
come of them. 

Meanwhile, I am informed that such .\ 
test has been made at Broken Hill with a 
pan, a wet-grinding ball mill, a disk grind¬ 
er, and a tube mill, and that the tube mill 
has proved itself the best of the lot, but 
in the absence of details I can only take 
this statement as the expression of indi¬ 
vidual opinion. Even if we assume tube 
mills to be the best slimers, there is still 
the question of stage-grinding, and it is 
by no means certain that the preliminary 
crushing of the coarser particles could 
not be effected more economically in pans. 

The best pan figures have been given 
above. The following tube-mill figures 
will probably prove of interest. African 
costs have been reduced from 8j/$d. per 
ton ground down to 554d., of which i.89d. 
is for power, o.7d. for pebbles and 0.93d. 
for liners. Mr. Leupold states that silex 
linings cost only half as much and last 
two and a half times as long as iron lin¬ 
ers. The Consolidated (jold Fields made 
tests on manganese-steel liners as against 
silex, with the result that the former was 
shown to be more expensive and the 
grinding nothing like as good, owing to 
the slipping of the pebbles caused by the 
polished surface of the manganese steel. 
At El Oro a 20-ft. mill with 7^4 tons of 
pebbles grinds 125 tons of sands per day, 
using 60 h.p., to such a fineness that 90 
per cent, will pass a loo-mesh and 50 per 
cent, a 200-mesh screen. At Waihi an 18- 
ft. mill grinds 77 tons of 20-mesh sand a 
day so that 93 per cent, will pass 150-mesh, 
using 3754 h.p. The Waihi is notorious 
for the hardness of its material, which 
ball mills fail to grind satisfactorily. Its 
tube mills do not appear to be run to 
their utmost capacity, but the figures are 
interesting as an example in practice of 
direct tube-mill work—i.e., without re¬ 
turns. The above figures of over two 
tons slimed per horse-power at first sight 
show a less duty than that mentioned in 

my article last year, viz., four tons per 
horse-power in Africa, but it must be re¬ 
membered that the African crushing was 
much coarser, they having at that time 
adopted a standard of under 2 per cent, 
retained on 60-mesh. 

But apart from the question of compar¬ 
ative cost of work done, tube mills have 
very fully shown their economical ad¬ 
vantage as well as their capacity as re¬ 
grinders. Reference was made last year 
to the huge additional net profit of £65,000 
a year accruing to the El Oro company 
from this source. At Waihi three i8-ft. 
tube mills and 90 stamps have increased 
the output from 2.89 tons per stamp per 
day to four tons, and have reduced the 
assay of the residues by 50 per cent. They 
have improved the amalgamation returns 
by from 5 to 7 per cent., and have effected 
»• 75 ppr cent, saving in screening. It is 
found also that since the adoption of tube 
mills the slimes are more permeable and 
the filter-press charges take less time for 
treatment, so that the same presses can 
now deal with 30 per cent, more slime 
than before. The new Barry tube-mill 
linings made on the spot seem to be most 
effective, and to result in a great saving of 
cost over the imported silex. One set of 
linings is stated to last six months; a new- 
set is always kept ready at hand and can 
be replaced in two days. Mr. Barry 
makes a great point of having his linings 
as rough as possible, so as to give a grip 
to the pebbles, and has modified his doors 
also to effect this. 

At Johannesburg, Mr. Dowling empha¬ 
sizes the necessity for the complete separa¬ 
tion of the sands to be re-ground from the 
slimes in the mill pulp, and for keeping 
the proportion of water to sand at as low 
a figure as possible. He shows at the Rob¬ 
inson Deep a 0.48 dwt. lower residue 
(formerly 1.26 dwt., now after tube-mill 
treatment 0.78 dwt.) and an increased 
tonnage of 2300 tons per month. The 
Eckstein mines show in addition to the in¬ 
creased output resulting from the tube 
mills an additional profit of from is. to 
IS. 6d. per ton, is. at the Rohin.son, is. 

4d. at the Ferreira) resulting from the in¬ 
creased extractions, which have reduced 
the assay of the residues by about 0.5 
dwt. There are now 58 tube mills at w-ork 
on the Rand—and more on order—at 24 
different mines, and these 58 tube mills, 
working in the 24 mines only, have in¬ 
creased the amalgamation returns of the 
whole of the Rand by 3 per cent. At pres¬ 
ent the Knight’s Deep appears to have the 
highest monthly output per stamp—for 
complete battery—this being 7.68 tons per 
stamp, since reduced by the substitution of 
different screening to 6.68 tons. In West 
Australia the Oroy? Brownhill outputs 
7J4 tons per stamp through lo-mesh 
screening, and the Great Fingall (1150-lb. 
stamps) has an average duty of seven tons 
per 24 hours through 12-mesh screening, 
and the Sons of Gwalia at Leonora 

tiooolh. stamps) crushes 6.68 tons per 
liead per day through 20-inesh screening. 

It is estimated that in addition to the 
above gains resulting in Africa from the 
use of tube mills there is a .saving of 30 
per cent, in equipment, arising from the 
adoption of tube mills in place of obtain¬ 
ing the same output by the addition of the 
increased number of stamps necessary 
(see South African Mines, Oct. 27, 1906). 

AMAI.G.\MATION 

The increased amalgamation returns re¬ 
sulting from the use of tube mills have 
been referred to above. At Waihi amal¬ 
gamation is carried out on plates set in a 
large building right away from the mill, 
sands and slimes being treated separately. 
There is much to be said for this arrange¬ 
ment. Companies circulating cyanide so¬ 
lutions through the mill find a scouring or 
the copper plates by the cyanide solutions. 
Denney, at the Meyer & Charlton, pro¬ 
posed to minimize this action by adopting 
.shorter plates, hut probably the better 
method would be to exclude copper plates 
from the amalgamation arrangements, .^t 
Lake View (Kalgoorlic), for instance, 
plates arc discarded and amalgamation 
takes place in pans. Fifty-one per cent, of 
the value of the concentrates is there re¬ 
covered by amalgamation and 46 per cent, 
by subsequent cyanidation. 

ROASTING 

Edwards has increased the capacity of 
his recent furnaces by a parallel system of 
r abbles, which is stated to promote inter- 
rabbling. King has adopted this for the 
Holthoff-Wethey furnaces at the Perse¬ 
verance, and claims high results. Merton 
has also modified his furnace by making 
it a 5-hcarth and also of greater hearth 
area; but except by the Great Boulder 
Proprietary Company, with its roasting 
cost of 2s. 3d. per ton (with its Merton 
furnaces) for roasting ore going 4 to 5 
per cent, sulphur down to 0.07 per cent, 
sulphur as sulphide, the record of the 
South Kalgurli type of Merton furnaces 
does not yet appear to have been im¬ 
proved on, either for cost (2s. 6d. per ton 
roasted), output (32 tons per diem for 
small sized furnace, requiring V/i h.p.,) 
or efficiency (3.1 per cent, of sulphur 
down to o.oi per cent, of sulphur as sul¬ 
phide; one ton of green wood roasting 11 
tons of ore). With regard to the tip, re¬ 
ferred to in my article of a year ago, of 
adding say 2 lb. of lead acetate per agi¬ 
tator charge (40 to 60 tons) of roasted 
ore, Mr. Hamilton of the Great Boulder 
finds that the use of lead salts appears to 
I esult in an increased consumption of zinc 
in the precipitation boxes, as against 
which he benefits by a saving of roasting 
fuel, an increased tonnage through the mill 
for the same labor, a reduction in the as¬ 
say of the residues, and a general feeling 
of confidence in ability quickly to set foul 
roasts all right in spite of fluctuations in 
natural draft. 
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CONCENTRATION 

There appears to have been no great ad¬ 
vance made in 1906 in the concentration 
of gold ores. We are still faced with the 
difficulty that an attempt to concentrate 
out refractory particles from an ore us¬ 
ually leaves tailings practically as refrac¬ 
tory as the original ore. 

It was hoped that fine sliming and the 
Wilfley slimer might overcome this dif¬ 
ficulty, but the latter machine is by no 
means perfect ajid maintenance is a most 
formidable item. So far tbe old canvas 
tables or frames appear to give the best 
results, but the cost of washing down is 
very heavy indeed—amounting in certain 
cases to 30 or 40s. per ton of concentrates 
produced. A continuous rough-rubber or 
canvas-belt table, somewhat on the Luh- 
rig or Buss system, might solve the dif¬ 
ficulty, though the capacity per unit would 
necessarily be small; or the old treatment 
table could have a traveling system of 
washing pipes worked by a water balance, 
and thus avoid the expense of so much 
boy-labor. 

The dotation processes are being mainly 
applied to zinc-lead concentrates at Brok¬ 
en Hill, rather than to gold ores. Dc Ba- 
vay and .Simpson appear to have made an 
interesting discovery as to the principles 
involved in the various flotation processes, 
which they claim depend on the surface 
tension of sulphides as contrasted with 
ore gangue. the greasy sulphides retain¬ 
ing an envelope of air when wetted which 
is expanded by heat, or by vacuum, or 
aided by the air entangled in oil, or ge¬ 
latinous silica, or by flowing the mineral 
pulp in very thin layers—practically all 
surface—over inclined tables. 

TREATMENT OF niFFICULT ORES 

Cupriferous tailings, with not exceed¬ 
ing 0.5 per cent, copper, are mainly suc¬ 
cessfully treated by leaching out tbe cop¬ 
per with dilute snlphurjc acid and precip¬ 
itating on scrap iron as described by W. 
S. Brown in his paper in the Transactions 
of the Institution of Mining and Metal¬ 
lurgy. With ores containing more cop¬ 
per—but not rich enough to smelt—a pre¬ 
liminary roasting of the ore has been 
found to improve matters. The addition of 
ammonia to the cyanide solution has been 
previously suggested and carried out in 
practice. 

.\uriferous antimonial concentrates, con¬ 
taining say 20 per cent, of antimony and 
arsenic, have been successfully treated by 
an ordinary careful roast of the ore pre¬ 
viously mixed with from 2 to s pc*" cent, 
of charcoal or coal, followed by a hot acid 
wash of dilute hydrochloric acid (obtain¬ 
able by exposing old chlorine solutions to 
direct sunlight), and then lixiviating with 
cyanide solution or chlorine water. 

A variation successfully employed is to 
roast as above, add salt at the end of the 
roast and chlorinate. Both methods have 
yielded 90 per cent, extractions, but have 

the drawback of requiring very careful 
roasting. 

SLIMES TREATMENT 

The Messrs. Denny have made a con¬ 
siderable sensation at Johannesburg by the 
running of their new plants at that cen¬ 
ter. In these they adopted the West Aus¬ 
tralian method of circulating dilute cya¬ 
nide solutions through the mill, and filter¬ 
pressing the slimes in Dehne hydraulic- 
closed filter-presses. They claim a re¬ 
covery of over 94 per cent, at a treatment 
cost, including cyanide, filter-pressing, and 
disposal of residues (sd.) of is. lod. per 
ton. As this carrying into practice of 
their proposed treatment scheme was not 
effected without many prophecies of fail¬ 
ure, and as the cost of the installation 
necessary appears to be less than half that 
of the method of treatment locally in 
vogue, it is natural that their work should 
have received much attention; and as their 
figures do not seem to be seriously con¬ 
tested the Messrs. Denny certainly look 
like scoring heavily again as the result of 
their enterprise and foresight—just as they 
did previously by the introduction of tube 
mills on the Rand. 

But perhaps the two greatest successes 
in slimes treatment—as being a real ad¬ 
vance on established filter-press practice— 
are the respective methods evolved by 
Ridgway at the Boulder and by Barry at 
Waihi. Anyone reading R. Gilman 
Brown’s article in the Mining and Scien¬ 
tific Press of Sept. 8. 1906, on the Moore 
filter must have noticed the very slop¬ 
py, badly arranged frames shown in the 
illustration. One can understand, per¬ 
haps, from these illustrations one of the 
leasons for the small success attending 
the Moore filter in .\merica. At Waihi, 
Barry has a frame (see the London Min¬ 
ing Journal, Sept. 30, 1905) which is 
much more effective than that shown in 
the illustration referred to above, and he 
has successfully treated many thousands 
of tons by his method of open-framed at¬ 
mospheric filtration; but the drawback to 
this—as to the Moore basket filter—is the 
necessity of having men constantly in at¬ 
tendance to clean the frames. 

Butters seems to have been alive to the 
defects of the Moore frame and has got 
out one which he appears to be working 
with considerable success at Virginia 
City, as does also Bosqui, at Tonopah. But¬ 
ters has apparently, however, allied him¬ 
self to the Cassel inclosed type of press, 
which looks similar to that referred to in 
a previous paper as being experimented 
with at Johannesburg, apparently unsuc¬ 
cessfully. 

The Ridgway machine has now' been in 
use for a year at the Great Boulder, an ! 
appears to have treated some thousands 
of tons of slime quite automatically and 
without any continuous supervision, and 
Mr. Hamilton, who has been testing it 
alongside his filter-press installation, is so 
satisfied with the results that he is lay¬ 

ing down a plant to treat 500 tons a day, 
the largest slimes plant in the southern 
hemisphere. The principle of the ma¬ 
chine is a number of horizontal plates 
revolving around a central vertical post, 
which is really a tube, and to which pipes 
communicating with each plate are at¬ 
tached. Each plate has an under filtering 
surface, and dips through a portion of its 
revolution into the slimes pulp. A cake 
is formed by the application of a vacuum, 
and the plate in the course of its journey 
around its axis finds itself next in a water 
bath, where it remains sufficiently long 
for thorough washing. The cake is then 
automatically dislodged into the residues 
deposit system. This machine is cer¬ 
tainly cheaper than filter-presses, both in 
first cost and in operation, and a plant to 
do the duty of an African decantation 
plant should not only yield higher recov¬ 
eries at a lower working cost, but also 
should be installed for less than half of 
the expense of the existing system. 

Of the other methods referred to in 
last year’s article but little has been heard. 
Merrill appears to be still at work on 
his hydraulic emptying filter-press, but 
details of successful work have not yet 
been communicated. 

Argali has a fixed frame and movable 
tank, which probably he will install in his 
new plant at Colorado City for the treat¬ 
ment of Cripple Creek ore. 

In West Australia one of the groups 
had a method of upward percolation of 
the solutions through the slime pulp dur¬ 
ing agitation, but this method does not ap¬ 
pear to have been attended with any great 
success. Generally speaking it looks as 
if some direct method of automatic at¬ 
mospheric filtration would displace both 
decantation and Dehne filter-pressing, al¬ 
though at the outset it will probably re¬ 
quire a higher degree of intelligence for 
its effective and successful working. 

TAILINGS RE-TREATMENT 

We have heard but little of the Stark 
process during 1906. It seems to have 
been most profitably applied at the Crown 
Reef dump. Is it that there is any special 
characteristic feature of this dump which 
makes it exceptionally suitable for the 
Stark process? 

MERCURIC CYANIDE 

A reference to a test by Butters, on El 
Oro ore, of mercury salt added to cyanide 
solution recalls the investigation made by 
the Cassel company (the owner of the 
cyanide patents) in 1895 into the use of 
this salt. It obtained on some ores 354 
per cent, greater extraction of the gold 
and 3 per cent, greater extraction of the 
silver, with a lower consumption of cya¬ 
nide, but the tests were not continued as 
the improved extractions seemed insuffi¬ 
ciently encouraging in view of the addi¬ 
tional expense of the added salt, but But¬ 
ters’ tests have renewed interest in the 
subject, and we hope for fuller data. 
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COSTS 

Tube milling, fine grinding, milling and 
roasting costs have been given above. The 
following statement of West Australian 
costs will show the progress still being 
made on this field by comparison with 
those in preceding papers, as well as with 
those obtaining elsewhere. 

Rock-Breaking—Lake View, i.yid.; 
Ivanhoe, i.Syd.; South Kalgurli (dry), 
3.39d. 

Milling—Lake View, is. pd.; Ivanhoe, 
IS. 9d.; South Kalgurli (dry), 2s. iid. 

Concentrating—Lake View, 6s. yd. per 
ton concentrated, 9d. per ton milled; Ivan¬ 
hoe, 8s. per ton concentrated, lod. per ton 
milled. 

Roasting—Lake View, 3s. lod. per ton 
roasted (concentrates only); Ivanhoe, ss. 
5d. per ton roasted (concentrates only) ; 
South Kalgurli, 2s. fid. per ton roasted 
(all the ore) ; Great Boulder Proprietary, 
2s. 4d. per ton roasted (all the ore). 

Fine-Grinding Sands—^Lake View, is. 
lod. per ton ground; Ivanhoe, 8d. per ton 
ground; South Kalgurli, is. 3d. per ton 
ground. 

Cyaniding by Agitation—Lake View, 3s. 
id. (includes is. 4d. for KCy and is. 2d. 
for BrCy) ; Ivanhoe, 4s. id. (includes iid. 
KCy, 2S..fid. BrCy, and royalty 2d.); 
South Kalgurli, is. 4d. (includes yd. 
KCy.) 

From the above it appears that the agi¬ 
tation treatment, less cyanide and bromo- 
cyanide, but including power, lime, labor 
and supplies, costs roughly yd. per ton. 
(Ivanhoe fid.). 

Cyaniding by Percolation—Ivanhoe, 2s. 
2d. (including gd. for KCy and lime) ; 
Great Fingall, ii}^d. (including fid. for 
KCy and lime). 

Filter-Pressing—^Lake View, is. yd.; 
Ivanhoe, is. fid.; South Kalgurli, is. fid. 
per ton filter-pressed. (The cost of filter- 
cloths at the Lake View consols was under 
Hd. per ton pressed for every month in 
1906, save one, when it was under ^d.) 

Total Treatment Costs—Ivanhoe, 9s. 
od.; South Kalgurli, iis. 3d.; Great Boul¬ 
der Proprietary, iis. fid.; Great Fingall, 
6s. I id.; Sons of Gwalia, ss. 2d.-per ton 
treated. 

GENERAL 

The battle of the processes in Kalgoor- 
lie is now over. It is admitted that the 
all-roasting process gives the most profit¬ 
able extractions, but the good fight made 
by the wet-crushing bromo-cyanide sec¬ 
tion, and especially by the Ivanhoe, has 
been of the greatest service to the in¬ 
dustry, and the Ivanhoe’s costs are such as 
to reflect very great credit on the man¬ 
agement and the staff; but the fine show¬ 
ing made by the South Kalgurli, the Great 
Boulder, the Kalgurli, and other com¬ 
panies, appears now to have convinced 
even the former bromo-cyanide advocates. 

In the first nine months of 1906, Prussia 
produced 95,953, no tons of stone coal and 
34,6yi,252 tons of brown coal. 

The Metallurgy of Lead in 1906 

BV W. R. INGALLS 

The chief feature in the metallurgy of 
lead in the United States in 1906 was the 
further introduction of the lime roasting 
process, which has been modified, how¬ 
ever, by the metallurgists connected with 
the American Smelting and Refining Com¬ 
pany, so that as used by them it is rather 
a process of “pot” roasting than “lime” 
roasting, the distinction hanging upon the 
point as to whether lime does or does not 
play a chemical part in the process, i.e., 
any part other than merely serving as the 
diluent of the charge, which function may 
be fulfilled by ferric oxide or other ma¬ 
terial. A third alternative is that lime or 
other material may possibly act as cata¬ 
lyzers. The nature of the reactions which 
occur in these processes of desulphurizing 
galena is still a disputed point. Pot roast¬ 
ing, as practiced by the American Smelt¬ 
ing and Refining Company is performed 
on charges low in lead, and free or nearly 
free from limestone. However, this 
modification does not appear to be an un¬ 
qualified success, the time required for the 
working of a charge being rather long and 
the proportion of fines produced, which 
must be re-treated, being rather large!' 
Certainly the results reported are much 
inferior to those obtained with the Hunt- 
ington-Heberlein process on high-grade 
galenas in Australia, Europe, and else¬ 
where. 

In the construction of dust chambers, 
there appears to be a general reversal of 
fashion, the flues of reinforced concrete 
construction, which were so much in 
vogue a few years ago, being now out of 
favor. It has been found impossible to 
prevent them from cracking, which of 
course is highly undesirable. In new con¬ 
structions, the flues are built of brick in 
the form of an inverted catenary. 

Another new feature has been the res¬ 
toration to fashion of the bag-house which 
has been before the attention of silver- 
lead smelters since 1880 and found its 
leading exponent in Doctor lies. How¬ 
ever, it never came into general use. An 
installation was made at the East Helena 
works, but a few years ago was abandoned. 
In 1906, however, the bag-house at East 
Helena was put into commission again, 
and the United States Smelting Company 
at Salt Lake, began the installation of a 
similar fume-saving device. 

A prominent feature of 1906 was the 
extension of interest in the Betts process 
of electrol)rtic lead refining. The installa¬ 
tion of the Consolidated Mining and 
Smelting Company at Trail, B. C. was 
materially increased in size, and a new re¬ 
finery was erected and put in operation by 
Locke, Blackitt & Co., at Newcastle-on- 
Tyne, England. Most important of all 
was the erection of a plant of 2500 tons 
per month capacity, near Chicago, by the 
United States Metals Refining Company. 

This plant went into operation early in 
December, and at the end of the month 
was in smooth running order. There 
seems to be no question as to the success 
of this process of lead refining in so far 
as the electrolytic work is concerned, but 
the problem of handling the anode slime 
does not seem yet to have been satis¬ 
factorily solved. Mr. Betts has patented a 
new process for this purpose, but both at 
Trail and at Chicago the slimes are being 
worked up by independent processes. 
Anyway, the treatment of this material is 
only an ordinary metallurgical problem 
from which an economical method will 
doubtless be developed by a little experi¬ 
mentation. 

Progress in the Metallurgy of Zinc 

BY W. R. INGALLS 

The chief feature of last year was the 
further attention devoted to the mechani¬ 
cal separation of mixed sulphide ores and 
the improvement in processes already in¬ 
troduced for that purpose, which have put 
it beyond all question that an immense in¬ 
crease in the supply of zinc is now availa¬ 
ble from this class of ore, formerly of 
little or no value. It is now quite well 
established that there are few varieties of 
this sort of ore which cannot be raised to 
a grade of 40 per cent, zinc by magnetic 
separation, while in many cases much bet¬ 
ter can be done. Moreover, there are 
some ores which can be even more effi¬ 
ciently worked by electrostatic separation 
or flotation. Electrostatic separation does 
not appear to have made much further 
headway, but in the flotation processes 
great strides have been made. At Broken 
Hill the flotation processes have clearly 
beaten magnetic separation at all points, 
including extraction of minerals, degree 
of concentration, and economy both in 
operating expense and in first cost of 
plant. 

It is another example of the backward¬ 
ness of American metallurgists in adopt¬ 
ing new inventions of foreign origin that 
these processes, which have become of so 
great importance in Australia, are still 
but little known in the United States. 
However, it is satisfactory to report that 
during 1906 an installation of this kind 
was made at Marion, Ky., for the separa¬ 
tion of the blende-galena-fluorspar ore of 
that district (which previously had been 
a difficult problem) and the results have 
been all that was hoped for. The samples 
of the concentrates that I have seen have 
certainly been of excellent quality. It is 
interesting, moreover, to remark that the 
zinc of this ore occurs distinctly as resin 
blende, which character of mineral, it had 
been previously stated, was incapable of 
flotation. The fact is that at the present 
time no one knows what is the real theory 
of flotation, and the adaptability of the 
process to any particular ore can only be 
determined by experiment. 
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In zinc smelting there have not been 
any particularly noteworthy innovations. 
The new plants that have been erected in 
Illinois, all of which are planned with a 
view to the manufacture of sulphuric acid, 
have been equipped with the Hegeler 
roasting furnace. The advantages of the 
McDougall type of furnace for this pur¬ 
pose continue to be overlooked. In Kan¬ 
sas, where sulphuric-acid manufacture is 
not generally considered, all the new 
plants have adopted the Zellweger fur¬ 
nace, which does good work, but like 
other furnaces of its type is wasteful of 
fuel. The use of the Ropp, Cappeau and 
Brown furnaces is limited by patent rights, 
wherefore outside companies are obliged 
to adopt some other form of furnace. At 
the present time, of course, no one would 
think of using the old hand-raked kilns. 
.■\t the Argentine works of the United 
Zinc and Chemical Company, furnaces of 
the McDougall type have been used for 
the roasting of Western ores, but Hegeler 
furnaces are being substituted because of 
the desire to have larger units. The ore 
is roasted at Argentine for the manu¬ 
facture of sulphuric acid, and the cinder 
is shipped to lola for reduction to spelter. 

Various new types of distillation fur¬ 
naces have been tried experimentally, but 
no remarkable improvement appears to 
have been effected. Smelters generally 
stick close to the lines of their previous 
experience and are timid about venturing 
far from them. The character of the new 
installations at DePue, Palmerton and 
elsewhere was referred to in my article 
in the last volume of The Mineral In¬ 
dustry. 

Experiments have been made, with suc¬ 
cessful results, with the Queneau com¬ 
posite retort and the Queneau charging 
machine. A similar form of charging ma¬ 
chine has been tried at Ougree, Belgium, 
which w'as described in the Journal of 
Oct. 6, 1906. The idea of charging the re¬ 
torts mechanically has long been hope¬ 
fully looked forward to, but after all it is 
questionable as to how much advantage 
will be gained and whether the machines 
that have now been invented, which cer¬ 
tainly are workable, will come into gen¬ 
eral use. 

Among the new processes, experiments 
have been made with the Imbert process 
in France, with the Ganelin process at 
Overpelt, Belgium, and with the Schmie- 
der process in Silesia. Further experi¬ 
ments were to have been made with the 
Lungwitz process at Warren, N. H., but 
it has not yet been reported how much 
was accomplished. Electric furnaces have 
received considerable attention, but so far 
they are in use only in Scandinavia (de 
Laval furnace) and they do not yet pre¬ 
sent any promise of displacing the stand¬ 
ard form of furnace. 

It is reported that a large deposit of 
remarkably pure stibnite is located in 
southern Utah, and is shortly to be worked. 

Gold Dredging in 1906 

BY J. P. HUTCHINS* 

The year 1906, one of remarkable gen¬ 
eral prosperity, was unusually favorable 
to most metallurgical operations, but 
those having for their object the recov¬ 
ery of gold were in some ways 
seriously handicapped. While the 
producer of gold received no more 
for his product, he was compelled 
to pay more for machinery, labor, 
and for all supplies needed in the in¬ 
stallation and operation of machinery. He 
had to wait tedious periods for machinery 
or renewals, all manufacturers being 
swamped with orders; he paid higher 
prices for his necessities than ever be¬ 
fore. That gold dredging should floqrish 
in such circumstances vouches for its 
prosperous condition. That operating 
cost has been reduced when there were 
many features conducive to increased 
expenditure bears testimony to the im¬ 
provements in design, construction and 
operation of gold-dredging machinery. 

SEARCH FOR NEW AREAS 

The great success of dredging, notably 
in California, stimulated the search for 
workable areas. Engineers have been 
scouring remote parts of the world and 
the dredging horizon was widened some¬ 
what. The results, however, were hardly 
commensurate with the energy and cap¬ 
ital expended, and there was considerable 
disappointment. Many countries credited 
with large total productions of placer 
gold, practically all of which has been 
won from dry deposits, have been 
thought to contain rich under-water al¬ 
luvion and have been investigated, rather 
casually to be sure, with disappointing 
results by operators whose experience 
has been confined to California, where 
conditions are remarkably favorable; 
their unfamiliarity with tropic and 
Arctic environments has resulted in areas 
condemned hastily and probably un¬ 
justly. The characteristics of the Oro- 
ville field are said to be ideal. It must 
be remembered, however, that there has 
been some remarkably lucrative placer 
m.ining elsewhere in the world. The 
California dredgeman is prone to look 
for ideal conditions and to condemn 
areas not possessing similar features. It 
is extremely probable that, like the suc¬ 
cess achieved in the Klondike dredg¬ 
ing fields, which were turned down by 
the California operators, similar success 
will follow in the tropics. Dredging 
cost is extremely sensitive; it is affected 
particularly by environment, and any 
hostile conditions raise cost in a surpris¬ 
ing manner. 

MISDIRECTED EXPLOITATION 

As a result of the prosperity of dredg¬ 
ing and of the recent strong general 

♦Consulting mining engineer, 52 Broadway, 
New York. 

tendency of mining shares, a number of 
dredging corporations have been formed 
to exploit areas of dubious value. Some 
of these are entirely dishonest but have 
succeeded in disposing of their shares^ 
Other companies have been promoted by 
ignorant but enthusiastic persons who 
have supposed that certain areas could be 
profitably worked. While they are hon¬ 
est in their belief, they are still repre¬ 
hensible in not ascertaining accurately 
the gold content and the characteristics 
of their holdings. 

Following the great success of one 
dredging operation. in Klondike, there is 
a condition approximating a boom in 
that territory and its influence is likely to 
boom other northern districts. Large 
purchases of mining ground in the Klon¬ 
dike by powerful interests have made for 
this same result, opening great oppor¬ 
tunities for illegitimate promotion. , 

During the past year there were sev¬ 
eral failures, all due to lack of sufficient 
preliminary investigation. Thus, at¬ 
tempts were made either to work un- 
dredgeable ground or to work dredgeable 
ground with unsuitable machinery. The 
choice of dredging machinery of de- 
sigln and construction proper for the 
area it is to work is a matter of prime 
importance. The press of business is so 
great that some of the dredge man¬ 
ufacturers are prone to urge the purchase 
of “standard” dredges. While these 
dredges have been successful in circum¬ 
stances similar to those in which they 
were evolved, there have been failures 
where they have been worked under dif¬ 
ferent conditions. It is easy for the man¬ 
ufacturer to build machinery like other 
that he has made, since there is no need 
of changing drawings, patterns, etc. 
This feature has been to a degree re¬ 
sponsible for the installation of unsuit¬ 
able machinery. 

TESTING DREDGING GROUND 

The past year served to emphasize the 
advantages of test pits of large diameter 
over holes of small diameter. When 
shafts are sunk, it permits not only a 
more accurate determination of the gold 
contents, but it allows, as well, a thorough 
inspection of the gravel section and an 
accurate investigation of all the char¬ 
acteristics which have such a potent in¬ 
fluence upon the working of dredging 
machinery. Drilling machines, in areas 
whose characteristics are already known 
(by exploitation with dredging mach¬ 
inery), are entirely satisfactory. When 
an investigation is conducted in a new 
district, however, the characteristics of 
which are not known, it is much better to 
sink enough shafts to determine them, 
even though drilling machines are used 
in conjunction. 

Prospecting cost did not vary mate¬ 
rially during 1906. Shaft sinking cost, 
in general, from $l to $8 per ft. Drill¬ 
ing cost about $i to $2.50 per ft., though 
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the more general use of larger and more 
powerful drilling machines resulted in a 
generally lower average cost. It is inter¬ 
esting to note that, under exceptionally 
favorable conditions, considerable drill¬ 
ing was done in California for less than 
$i per ft., some of it for less than $0.50 
per ft. 

E.XP.VNSION OF DREDGING 

Although new dredges were construct¬ 
ed in 1906, the total number of dredges 
operating in the world remains about the 
same, namely, 500. This was due prin¬ 
cipally to the working out of holdings in 
New Zealand. Investigation proved the 
existence of new areas, and enlarged the 
boundaries of old districts. A consid¬ 
erable area was drilled in Klondike and 
considerable ground, said to contain from 
$0.40 to over $2 per cu.yd., was proved. 
Dredges in Klondike achieved the larg¬ 
est ^traction per cu.yd.; more than 
$i per cu.yd. was saved, out of con¬ 
siderable volumes. The lowering of cost 
widened the dredging horizon, and 
ground formerly thought unprofitable is 
now included. 

South America is attracting much at¬ 
tention and this will have beneficial re¬ 
sults. It is almost certain that such 
countries as Colombia, Brazil and Bolivia 
contain dredging ground. Russia and 
Siberia are known to contain large areas 
of auriferous gravel and some of it is 
now being dredged profitably, although 
in one instance it is costing about $0.16 
per cu.yd. British Guiana has an in¬ 
efficient dredge which is said to have 
produced 20.000 oz. of gold in about nine 
months. 

Northern South America, already 
credited with about 14 dredging failures, 
added another during 1906. A dredge 
installed on an affluent of the Magdalena 
river seems to be a complete failure. It 
is not certain whether mechanical feat¬ 
ures were entirely responsible, but a con¬ 
tinuous series of breakdowns, such as 
would have meant disaster even in Cali¬ 
fornia, occurred when operation began. 
Thus Colombia unjustly got more bad 
repute, even though there are probably 
areas of rich gravel suitable for dredg¬ 
ing on the Magdalena, Atrato and other 
rivers. • 

A dredge is in course of construction 
for working auriferous and diamondi- 
ferous material in the bed of the Jequit- 
inhonha river in Brazil. It is expected 
to be operating in 1907, when its unus¬ 
ual features will be watched with great 
interest. Its essential difference from the 
ordinary dredge is a large dredging pump 
to take the material of a diameter be¬ 
tween I-16 and I in., after its passage 
over gold-saving devices, through a pipe¬ 
line, sustained as in hydraulic harbor 
dredging, to a diamond-saving plant on 
shore, where jigs and other devices will 
save the diamonds. 

Investigation of ground in Ecuador pro¬ 

gresses actively and a dredge having a 
producer-gas engine was installed. No 
data as to its working are available. 

The island of San Domingo is known 
to contain auriferous gravel and it is be¬ 
ing investigated with the idea of install¬ 
ing gold dredges. Some of the Central 
American countries are being examined 
similarly. Some Mexican placers near 
Chihuahua, which were unsuccessfully 
worked with a steam shovel some years 
ago, are now being considered as pos¬ 
sibly suitable for exploitation w'itii 
floating dredges. 

There is a class of deposits in the 
United States which have been worked 
unsuccessfully with floating dredges of 
old and inefficient types. Thej- have 
been investigated during 1906 and are 
now* considered as well suited for profit¬ 
able exploitation with modern dredges of 
large capacity. There are such areas 
near Breckenridge, Col., and Idaho City, 
Idaho. 

V.XKIED DREDGING PROCEDURE 

The variations in practice and design 
were almost as wide as before. This 
was noticeable, particularly, in the gold¬ 
saving phase of dredging, and the re¬ 
markable difference between the practice 
of New Zealand and of California re¬ 
mains as great as ever. It is difficult to 
account for this fact when it is remem¬ 
bered that the characteristics of the gold 
in the two countries are practically ident¬ 
ical. Part of the variation in dredging 
practice arises from the circumstance, 
not generally understood, that it is a 
difficult matter not to save a large per¬ 
centage of the gold in most placers— 
ahnost impossible to lose it, in other 
words—while, on the other hand, it is al¬ 
most impossible to save the gold in some 
deposits, like those of Snake river, Idaho, 
when operation is conducted on a large 
scale. So some dredge operators strive 
for large capacity, working their ma¬ 
chines at top speed, and save only that 
gold which is easily saved. Fortunately 
this is a very large percentage—often 
over 90 per cent, of the total—though 
this is not generally acknowledged. 

The conflict of practice in gold saving 
is due largely to ignorance of the gold 
contents of dredge tailings. An}- in¬ 
vestigation in this connection is sure to 
have valuable results, as valuable as is 
the sampling of tailings in lode mining. 

RECENi DREDGE DESIGN 

There were no remarkable novelties in 
design and construction during 1906; 
there were some general improvements 
and dredging machinery is heavier and 
more pow-erful than ever. The S-cu.ft. 
bucket of 1900, weighing about 600 lb., 
now weighs about 1500 lb. Comparisons 
of other parts indicate similar increase 
Hull construction received more atten¬ 
tion ; the rotting and distortion of some 
of the older dredge hulls made it seem 

more likely that steel hulls will be used 
to prevent these difficulties. Steel hulls 
have not been used in the United States 
for gold dredges, and for no good reason, 
although more structural steel now en¬ 
ters into a gold dredge than ever. The 
tendency is to strengthen hulls in this 
way, for which there is a crying need, 
for some hulls have been greatly dis¬ 
torted. One of them, formerly with a 
6-in. crown to the deck, now has a 6-in. 
cup, and the well is over 12 in. wider at 
the bow than originally built. 

The large dredge was well tried in 
1906. A 13-cu.ft., continuous-bucket 
dredge was at work near Folsom, Cal., 
in shallow free alluvion; this material is 
said to be excavated at the rate of 200.000 
cu.yd. per month at a cost of 2.25c. per 
cu.yd. Other large dredges working in 
coar.se, indurated gravel, demonstrated, 
better than before, that the concomit- 
?nt weight of the large dredge is a great 
advantage in digging. There was a dis¬ 
tinct retrogression at Oroville several 
years ago when a number of 3-cu.ft. 
dredges were installed; at present there 
is one 3-ft. dredge at work near a 5-ft. 
dredge in indurated material. Compar¬ 
ison of the operation of the two ma¬ 
chines indicates most strongly the advan¬ 
tage of the larger and heavier dredge. 

A dredge with i254-cu.ft., open-con¬ 
nected buckets was installed in Montana 
in 1906. This dredge is electrically oper¬ 
ated and is owned by a company which 
also works a 7-cu.ft. dredge and one 
with lo-cu.ft. buckets, both of which 
are steam driven. All three dredges 
work in gravel of great tenacity, and the 
results indicate that the larger dredge 
is the cheaper to run per cu.yd., and 
that electricity is more satisfactory than 
steam, particularly for driving dredge 
buckets. 

'I'he centrifugal tailing elevator has 
held its own in the Antipodes, but no 
dredges have used it in the United 
States. Considerable experimenting has 
been conducted by one of the large 
dredge factories with a similar device 
and it is possible that it will be used here 
in the future. 

CL.\Y-REARING GRAVEL 

The problem of handling alluvion con¬ 
taining clay, or lying on a clay bottom, 
received greater attention. It has been 
generally held that the proper way to 
treat such material is to macerate and 
disintegrate it as far as possible in re¬ 
volving screens having spirals or pro¬ 
jections to effect this result. Consid¬ 
erable effort has been expended in this 
direction with dubious success toward 
disintegrating really tenacious clay. In¬ 
vestigation will prove that really it is 
exceptional to find gold either in clay 
strata or on a clay bottom. It often 
occurs in contact with them but seldom 
in them, since the conditions that made 
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for the deposition of clay and tufaceous 
material are not those that favor the 
contemporaneous deposition of gold. It 
is often found in sticky gravel, and it is 
fortunate that .such gravel usually yields 
to treatment in a revolving screen with 
water jets. It is also fortunate that the 
really tough clays, almost without excep¬ 
tion, contain no gold. 

Much effort is being wasted in at¬ 
tempting to disintegrate tough clay, and, 
in fact, harm is often done in treating 
this material in such a way as to bring 
it in contact with gold, which may then 
be lost by adhesion to clay balls. Thus 
the revolving screen, where tough, bar¬ 
ren clay occurs, is not so suitable as the 
shaking screen which does not roll the 
auriferous material around with the ad¬ 
hesive clay. 

Some loss is occasioned through the 
picking up of gold by clay balls when 
clean-ups are so infrequent as to permit 
gold and amalgam to accumulate near 
the top of the rifHes. 

WINTER DREDGING 

During the past winter, operations at 
Kilby, ^lont., demonstrated that work can 
be carried on even when temperatures 
less than —25 deg. F. are noted for a 
time. This means that dredging can be 
carried on all the year in any part of the 
United States, by using modified design 
and manipulation as at Ruliy or in Klon¬ 
dike, where housing the belt stackers 
and having a boiler for heating the 
dredge permitted work after all other 
out-door mining had been stopped. 

STE.VM-SHOVEL DREDGING 

Within the last year a steam-shovel 
plant was installed at Atlin, British Co¬ 
lumbia, for exploiting placer ground, and 
preparations were made for similar w’ork 
in Klondike in the future. The Atlin 
plant has not been in operation long 
enough to form a positive conclusion. 
The outcome of such installations will 
be watched with considerable interest, 
for such plants can be successful only 
under exceptional conditions. Lack of 
mobility and the difficulties of tailing 
disposal are the more important of a 
number of obstacles to large capacity 
and consequent low cost. 

DREDGING COST 

The cost of dredging did not vary 
materially during 1906. The cheapest 
work was done in California (said to be 
2.25c. per cu.yd.; the cost in Montana 
was more than loc. per cu.yd. In 
Klondike, in unfrozen ground, the cost 
was about 15c. per cu.yd. with a large 
modern dredge, and about 75c. per 
cu.yd. with a small, obsolete dredge in 
partially frozen ground, which re¬ 
quired considerable thawing. Cost was 
lowered in some instances by merging 
several operations under one manage¬ 
ment ; dredging is naturally susceptible 
to such procedure. 

Progress in the Metallurgy of 

Copper 

The leading features in the present 
metallurgy of copper are the tendency 
toward increasing the size of both blast 
furnaces and reverberatory furnaces. This 
has indeed been the tendency for many 
years, but the recent great leaps in di¬ 
mensions, which are far beyond what any¬ 
one dreamed of only a few years ago, are 
due to the boldness of Mr. Mathewson, 
of the Washoe works. The great econ¬ 
omy obtained from these large furnaces 
has been thoroughly discussed and ex¬ 
plained in recent papers by Prof. L. S. 
Austin in the Transactions of the Amer¬ 
ican Institute of Mining Engineers and 
by Dr. E. D. Peters in Mctallurgie. 

Another striking feature of modern 
practice is the increasing use of the re¬ 
verberatory furnace for the smelting of 
line ores, the proportion of which is all 
the time increasing as we undertake the 
working of low-grade ores in greater 
quantity and consequently produce the 
mineral in larger proportion in the form 
of tine concentrates. For the smelting of 
such material the combination of roasting 
furnaces of the McDougall type with re¬ 
verberatory furnaces of large dimension 
is hard to beat. 

In this connection, attention may be 
called to the large reverberatory furnaces 
that were installed at the works of the 
Arizona Smelting Company at Humboldt, 
Ariz., in 1906, these being equipped with 
oil bumers. The results have been ex¬ 
tremely satisfactory and establish a re¬ 
liable precedent for the use of that fuel 
wherever it be available at a lower rela¬ 
tive cost than coal. Oil firing had pre¬ 
viously been used in connection with re¬ 
verberatory furnaces, especially at Keda- 
beg in Russia, but nowhere has it been 
applied on so large a scale as at Humboldt, 
Arizona. 

The most recent feature in the metal- 
lurg>’ of copper is the increased attention 
that is being devoted to the proper treat¬ 
ment of flue dust and other excessively 
fine material. The desire appears to be to 
get away from the clumsy and costly pro¬ 
cess of briquetting. Curiously the at¬ 
tention of several metallurgists seems to 
have been directed toward this question 
at about the same time. The line of ef¬ 
fort is toward the sintering of the ma¬ 
terial in a cheap and efficient manner. 
This has already been very ingeniously 
and satisfactorily accomplished by Messrs. 
Dwight and Lloyd at Cananea. It is 
probable that their process will find ex¬ 
tensive application. 

The Minister 6f Finance stated recently 
in the Chilean Senate that deposits of ni¬ 
trate had been found at Antofagasta and 
Tocopilla, as rich as those of Tarapaca 
when first discovered. 

Bismuth 

The chief bismuth smelters a^id refin¬ 
ers of the world are Johnson, Matthey & 
Co., of London, the royal smelteries of 
Freiberg and Oberschlema, Saxony, and 
the Deutsche Gold- und Silberscheidean- 
stalt, of Frankfurt am Main. These three 
concerns form the convention, or trust, 
which until recently held the monopoly in 
treating bismuth ores, by-products and 
crude metal, and which still determines 
the market price of the metal. 

The sources of supply of ores have been 
Queensland, Bolivia, Mexico, the United 
States, the Erzgebirge (Saxony) and 
Spain. Tile bismuth ore obtained from 
the United States has come from Lead- 
ville, Colo., and has been of comparatively 
small amount. Formerly only high-grade 
and pure ores were bought, and even for 
such only low prices were given. With 
increasing competition, however, ores of 
a mixed character began to fetch fair 
prices, and for the purer kinds reasonable 
terms can now be expected. Frequent 
parcels of mixed bismuth and copper ores, 
generally in the form of oxides, with 
about 10 per cent. Bi and 10 to 20 per cent. 
Cu, have appeared on the market, and in- 
these the bismuth has been paid for at the 
rate of about loc. per lb.; when the metal 
was worth $2.50 per lb., the bismuth In 
these ores realized 25c. per lb. The higher 
grades of ore, containing 30 per cent. Bi 
and upward, were sold at $i per lb. of 
bismuth when the metal was at $2.25 to 
$2.50 per lb., but now that the metal is 
worth only about half that amount, prices 
for ore are proportionately lower. 

It is possible that if the market were 
not artificially contracted, and the metal 
were mined and smelted without restric¬ 
tion, new uses would be found for it, and 
manufacturing on a large scale might be¬ 
come a commercial success. Most of the 
metal now produced is made into pharma¬ 
ceutical preparations, like the subnitrate, 
tannate, iodide and bromide. Some is 
used in the alloy business for making fu¬ 
sible cliche metal, and similar readily fu¬ 
sible alloys. 

An important discovery of ore contain¬ 
ing bismuth was reported in the Washing¬ 
ton basin. Custer county, Ida., during 
1906. At this place, the old Empire 
group of mines was taken over by 
the Idaho-Montgomery Mining Company, 
Ltd., the main office of which is at Hailey, 
Ida. The property is traversed by five 
large veins, which dip to the southeast 
about 40 deg. Bismuth, both in the form 
of maldonite and tetradymite, is said to 
occur in large quantities throughout all 
the veins, in connection with galena of 
high grade in silver and gold. The bis¬ 
muth ore itself is said to be high in sil¬ 
ver and gold and to assay 55 to 58 per 
cent, bismuth. 
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i REVIEW OF MINING IN THE UNITED STATES 

Virginia—New Mexico—Montana—Utah—Colorado—California—Nevada—S. Dakota and Other States 

Mining in the United States in 1906 was 
generally prosperous, as is manifest from 
the following reviews. The production of 
the precious metals and the base metals in 
the States west of the Rocky mountains 
will be found, in almost all cases, to show 
increases when the final statistics are col¬ 
lected, except in the case of copper. Such 
decreases as there may be, and the failure 
to show increases as large as w'as expected 
at the beginning of the year, are due to 
the insufficient supply of labor, a difficulty 
which is remarked in many of the follow¬ 
ing reports. 

New Mexico 

BY CH.\RLES R. KEYES* 

In the main the advancement made in 
the mining industry of New Mexico dur¬ 
ing the year 1906 has been notable. Every¬ 
where throughout the commonwealth 
there has been unusual activity in all 
branches of mining; and the coming year 
promises an even greater rate of expan¬ 
sion. 

The remarkable immigration to the 
Southwest during the past year, the great 
increase in transportation facilities, the 
consummation of plans for the erection of 
additional smelters, the introduction of 
many new methods of hauling and treating 
ores, and a very material lowering of 
freight rates on certain grades of ores, 
have all been important factors contribut¬ 
ing to advancement in the mining indus¬ 
try*. Mines already operating are being 
worked on a much larger scale than be¬ 
fore; many old mines are again produc¬ 
ing; and new mines are being rapidly de¬ 
veloped. In all of this the noteworthy- 
consideration is that the progress is of a 
lasting character, as is evidenced by the 
greater care which is being taken in' the 
erection of mills and plants. Moreover, 
when it is recalled that during the year 
just passed over one-fourth of the rail¬ 
way construction of the entire United 
States was in the Southw-est, the effect of 
this development upon, mining activity 
may be readily surmised. 

The investigations of the past few years 
have clearly shown New Mexico to be 
far richer in minerals than had been gen¬ 
erally supposed. There are none of the 
many mountain ranges which are not 
promising mineral districts. With the re¬ 
cent discovery that ample water is easily 
accessible, instead of being totally absent, 
as was long believed, mining will hence- 

•President Npw Mexico State School of 
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forward develop much more rapidly than 
in the past 

Nowhere in the world are the phe¬ 
nomena of ore deposition displayed in 
greater variety than in New Mexico, 
nearly every known type of deposit being 
known to exist here. The intimate re¬ 
lationships of ore deposits to geological 
formations have now been clearly made 
out; the geographic distribution of de¬ 
posits with regard to the grander geotec- 
tonic features has been traced with a 
wonderful degree of accuracy; and the 
time when the great ore deposits were 
formed has been determined. All of these 
factors must have a most important bear¬ 
ing on the vast expansion of the entire 
mining industry in the near future. 

Especially noteworthy is the fact that in 
New Mexico most of the great ore de¬ 
posits now being worked, and the tracts 
where the most extensive mines are likely 
to be opened in the future, lie on the 
south and east slopes of the great dome 
of the high plateau region. Of great in¬ 
terest also is the further fact that, without 
a known exception, the ores being 
worked by all of the important operat¬ 
ing mines were deposited very re¬ 
cently, chiefly in mid-Tertiary times. In 
prospecting, in development, and in the 
working-of mines in the New Mexican re¬ 
gion the economic value of these gen¬ 
eralizations can be hardly overestimated, 

zixc 

The mining of zinc ores is of special 
interest by reason of its being an entirely 
new industrj-, and also because of the ex¬ 
tensive deposits which are continually be¬ 
ing brought to light. At present the 
largest producing camp is in the Magda¬ 
lena mountains, in Socorro county. Since 
the opening of these mines two years ago 
other camps have been found to contain 
large amounts of zinc ore. The principal 
shipping points are Magdalena, Hanover, 
Tres Hermanas, Pinos Altos, Las Cruces, 
Cooks Peak, Granite Gap and Hachita; 
and a number of other locations will soon 
have adequate transportation facilities. 

The chief feature to be noted in regard 
to the New Mexican zinc ores is their 
large percentage in the carbonate form— 
the form most sought for in the manu¬ 
facture of zinc pigments. In the case of 
the Magdalena mines, which during the 
last 30 years have been worked for lead 
only, the limestone walls of the lead slopes 
have been found to consfst entirely of re¬ 
placements of zinc carbonate. 

Besides the carbonate ores there are 
large deposits of blende; also complex 
ores containing copper, lead," gold and 

silver. Zinc mining promises to be one 
of the most important of the mineral in¬ 
dustries. The production for the year ex¬ 
ceeds 30,000 tons. 

LEAD 

Much of the lead produced in New 
Mexico is derived from complex ores. In 
statistics the tonnages of lead ores alone do 
not appear so large as they should. Many of 
the zinc ores and copper ores contain large 
percentages of lead. The largest production 
of lead ores alone is from Las Cruces, in 
Dona Ana county, the chief mines be¬ 
ing in the Organ mountains about 15 
miles distant. The deposits are in con¬ 
tact zones of limestone and intrusive 
granite. New and important develop¬ 
ments have taken place during the past 
year at Cooks Peak, Granite Gap, Mag¬ 
dalena, and a number of other places. In 
the Caballos mountains, west of Engle, 
some large deposits have been opened up 
during the year, the ore being a very pure 
galena in a fluorite gangue. 

Taking into consideration the numerous 
new developments in complex deposits in 
which there is also a considerable lead 
content, it may be expected that during 
the next few years the lead production 
will greatly increase. 

COPPER 

The annual output of copper continues 
to increase slowly; but, with the full oper¬ 
ation of new mines which have been 
opened, a rapid increase may be expected. 
The bulk of the copper ores comes from 
the mines of Grant' and Socorro counties. 
In these districts extensive new opera¬ 
tions have been going on during the past 
year. The Mogollon district will be espe¬ 
cially worthy of attention as soon as bet¬ 
ter transportation facilities shall have 
been provided. Dona Ana county mines 
have become more active than for some 
years past. Provision has been made for 
handling the low-grade copper ores ot 
San Miguel county. Some promising 
prospects have been opened up in the 
archaeozoic schists of Santa Fe county. 
Considerable attention has been paid to 
the very low-grade copper deposits of the 
Red Beds, extending over large areas in 
the Southwest, and methods of leaching 
these ores have been proposed. 

The Santa Rita mines are taking out 
native copper chiefly. This occurs in 
large plates in brecciated zones in por- 
phyry. 

The new copper developments in the 
Magdalena mountains continue to be of 
exceptional interest on account of the re¬ 
lationships which the ores bear to those 
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of zinc and lead. Important new develop¬ 
ments have taken place in the Burro 
mountains, in Grant county, and some .in¬ 
teresting deposits have also recently been 
opened up in the Caballos mountains in 
Sierra county. 

It is difficult to estimate the exact total 
output of copper from New Me.xico for 
the reason that many ores other than cop¬ 
per yield considerable copper percentages, 
and these do not show in the copper-ore 
returns, but for the past year it cannot be 
far from 6,000,000 lb. 

IRON AND SILVER 

The principal iron deposits now being 
worked on a large scale are those of Fier¬ 
ro, in Grant county. Other important 
ones occur in eastern Socorro county; 
some hematitic ores occur at Magdalena, 
and magnetic ores in Santa Fe county. 
The total output for the year exceeds 200,- 
000 tons. 

The output of silver shows an increase 
over the previous year; but, considering 
rhe former records of New Mexico, there 
is not nearly the activity that there should 
be. Western Socorro county continues to 
be far in the lead, with Grant county sec¬ 
ond. Dona Ana, Luna and Sierra coun¬ 
ties are also among the principal pro¬ 
ducers. 

Most of the mines which a dozen years 
ago produced high-grade ores still remain 
closed. Large augmentations of the silver 
output may, however, be expected from 
the complex ores of the baser metals now 
being so largely developed, as ores of this 
class almost invariably carry enough sil¬ 
ver and gold to warrant recovery. The 
output of the year is about 300,000 oz. 

GOLD 

There have been notable developments 
in the mining of placer gold; but the out¬ 
put of the lodes has remained about the 
same as in former years. It may be e.x- 
pected that the great increase of produc¬ 
tion of the comple.x ores of the baser 
metals will add largely to the gold pro¬ 
duction also. 

Rich placers have been demonstrated, 
and a number of large prospects for their 
exploitation have been begun. The most 
important new developments have been in 
the Rocky mountains, near Elizabethtown, 
in the Tuertos mountains, near Golden, in 
the Caballos mountains, at .\pache canon, 
and in the foothills of the Mimbres range, 
east of Hillsboro. Many other points of 
minor note might be mentioned. About 
one-half of the total gold product is now 
taken from placers. 

West central New Mexico continues to 
be the chief lode-mining district. Mogol- 
lon and Rosedale are the principal gold¬ 
mining districts in Socorro county. At 
Hillsboro much new work has been done 
recently. In Grant county most of the 
gold comes from the vicinity of Silver 
City. Near Jarilla, in Otero county, some 
good quartz veins are yielding gold. 

Operations have been lately instituted to 

explore more extensively than ever be¬ 
fore the deep mines of Lincoln county, 
particularly the Old Abe, now down 1500 
ft., and the deepest mine in New Mexico. 

Recent investigations appear to show 
conclusively that in nearly all of the many 
mountain ranges of New Mexico gold oc¬ 
curs in workable grade. In many of the 
districts good placers are also to be found, 
and the problem of a sufficient water sup¬ 
ply for exploiting these placers has now 
been solved. Another noteworthy circum¬ 
stance, and one which should greatly stim¬ 
ulate mining, is that the geology of New 
Mexican gold has been carefully worked 
out, so that most of the uncertainties as to 
occurrence and probable extent of de¬ 
posits have been removed. 

The production for the year may be 
valued at $500,000. 

COAL 

Activity in coal developments has been 
very marked. The output has already in¬ 
creased, but progress in the construction 
of railroads to new fields will in the 
course of another year or two result in an 
immense advance in production. 

In the northeast the Raton range coal¬ 
field has received much attention, and a 
number of large mines have been opened. 
Three lines of railroad are now under 
construction, which will afford access to 
markets not now reached by the Atchison, 
Topeka & Santa Fe Railroad, which has 
long controlled this territory. The coal 
rights on the Maxwell land grant, em¬ 
bracing over 300,000 acres, have been re¬ 
cently sold to a syndicate which is also 
building a railroad eastward into Kansas, 
and whose present expenditures involve 
upward of $15,000,000. The Phelps-Dodge 
are also surveying a new line, about 200 
miles long, to tap their Dawson fields al¬ 
ready reached by their road from Tucum- 
cari. 

In the northwest, in the San Juan val¬ 
ley, great activity has been manifested 
during the past year. At present the re¬ 
gion is greatly hampered by inadequate 
transportation facilities, but these condi¬ 
tions will not long continue, as the South¬ 
ern Pacific, Denver & Rio Grande, and 
other railroads, are pushing into this ter¬ 
ritory. The San Juan field is in many re¬ 
spects the most remarkable in the country. 

.\t the present time the Gallup field con¬ 
tinues to be one of the principal produc¬ 
ers, and new developments here have been 
in progress. 

A feature of special note has been the 
reopening, on a large scale, of the Carth¬ 
age coalfield, near the Rio Grande in 
central Socorro county. The railroad 
from San Antonio has been entirely re¬ 
built, and the output is shipped directly 
over the Santa Fe. 

Still further south, and near the site of 
the Elephant Butte dam, on the Rio 
Grande, some good coal has been opened 
up in the Mescal canon. The seam is 
about 4 ft. thick, and the field is probably 

one of considerable extent. This is the 
most southerly of the known coal deposJt^s 
of New Mexico. A large power-plant has 
been erected over the seam, and power 
transmitted over wires will supply a 
number of mines and mills within a ra¬ 
dius of ten miles. In this locality are six 
other seams in the coal-bearing section. 
One bed of bituminous shale is 400 ft. in 
thickness. 

The total tonnages mined during the 
year amount to over 2,000,000 tons. 

Virginia 

BY THOMAS L. WATSON*t 

The mining industry in Virginia, dur¬ 
ing the ye^r 1906, showed noticeable ad¬ 
vancement. In general, those mines pro¬ 
ducing in 1905 continued to produce dur¬ 
ing 1906, with, in many cases, a substan¬ 
tial increase in output. At some of these, 
developments both above and below’ 
ground were made, increasing thereby 
the efficiency of the plants, and, in turn, 
the production. In many places new mines 
were opened and extensive areas under- 
w’ent development. 

Virginia is entering upon a new 'era of 
railroad building, which in the future, will 
greatly stimulate and increase mining op¬ 
erations over extensive areas of largely 
undeveloped mineral resources. 

IRON 

The year 1906 was one of considerable 
activity in iron-making in Virginia. Most 
of the old mines produced their full quota 
of ore, while new mines w’ere opened and 
extensive areas were and are now being 
actively developed. 

The most important type of ore is lim- 
onite. In the Cambrian sandstone of the 
Blue Ridge there is one important fault 
deposit being mined. In the upper Cam¬ 
brian shales, along the western base of 
the Blue Ridge, there are three relatively 
large operations, and a number of minor 
ones. In the clays of the Valley lime¬ 
stone, in the New River-Cripple Creek re¬ 
gion, there are some 25 operations pro¬ 
ducing a total of about 20,000 tons of ore 
annually. Of the so-called Oriskany ore, 
which is mined chiefly in the vicinity of 
Clifton Forge, there are seven operations 
each producing from 50 to 400 tons of ore 
per day. 

Red hematite is second in importance to 
limonite. Of th;s ore there are tw’o kinds, 
both bedded deposits, one of the Cam¬ 
brian, the other of the Clinton age. The 
Cambrian hematite is mined in four opera¬ 
tions in the Blue Ridge. The Clinton is 
mined in seven operations in the tw’O ex¬ 
treme southwestern counties of the State, 
and in one operation near Clifton Forge. 

♦Geologist in charge. Geological Survey of 
Virginia: professor of geology. Virginia Poly¬ 
technic Institute. Blacksburg, Va. 

yl am indebted to R. J. Holden, assistant 
geologist on the Virginia Survey, for the in¬ 
formation l>earing on the iron-mining develop¬ 
ments for contained in this review. 
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Magnetite and specular hematite are 
mined, in a small way, in the southern 
part of the State, east of the Blue Ridge. 

Developments, during the year, were 
largely connected with the extension of 
railways to new areas. The e.xtension of 
the Norfolk & Western Railway, from 
Cripple Creek to Speedwell, has added 
three producing mines. A railway has 
been built 13 miles from Philpot to some 
promising magnetic ore in Patrick coun¬ 
ty. In Pott’s valley vigorous develop¬ 
ments are now being prosecuted. Twenty 
miles of railway are being graded from 
Covington, and the survey of 35 miles 
more is completed. This is a new area 
which heretofore has been inaccessible. If 
its production proves proportionate to the 
funds which are now being expended in 
its development, this region will be the 
most important that has been opened in 
recent years, and should add very mate¬ 
rially to the amount of the State’s pro¬ 
duction of iron ore. 

At Buena Vista the most substantial 
iron-ore dressing establishment in the 
State has recently been put into operation, 
which indicates the faith of the operators 
in one of the oldest mines in the State. 
At the Oriskany mine one of the most 
complete iron-ore dressing establishments 
in the South is now being erected. Two 
furnaces, each with tributary ore proper¬ 
ties, have changed owners during the year 
and are now in blast. 

M.\NG.\NESE 

During 1906 special activity was man¬ 
ifested in the exploitation and develop¬ 
ment of manganese properties in both the 
Valley and Piedmont regions. The prin¬ 
cipal developments were confined to Au¬ 
gusta county, in the Valley, and to Camp¬ 
bell county, in the Piedmont region. The 
work, was directed more particularly to 
the reopening and developing of old prop¬ 
erties rather than to the opening of new 
mines. 

In AugUsta county, the Crimora Man¬ 
ganese Company suspended work in Octo¬ 
ber, pending a change of management, and 
will probably not resume systematic work 
before February, 1907. A drainage tunnel 
5600 ft. long, connecting wdth a central 
shaft, has recently been completed, and 
herafter the ore will be broken down by 
hydraulic w'ashing. In the vicinity of 
Vesuvius, near the Augusta county line, 
the Manganese Corporation of Virginia 
has been developing some old mines, 
which, in the past have produced small 
tonnages of ore. An extensive body of 
good ore has been blocked out ready for 
stoping, and arrangements are rapidly 
being completed to place the plant and 
the working in shape for extensive oper¬ 
ation. The shipping of ore will shortly 
begin at the rate of 25 to 30 tons per day. 

Vigorous prospecting at the Saunders 
manganese mines, located one mile 
east of Evington, in Campbell county, 
was in progress during the spring 

and summer of 1906, and good bodies 
of ore have since been found. In 
the extreme northeast corner of Camp¬ 
bell county, about two miles east of Mt. 
Athos, the old manganese mines, worked 
some years ago by the Lemel Mining and 
Manufacturing Company, have recently 
been acquired by the Piedmont Manga¬ 
nese Company, incorporated; and develop¬ 
ments on an extensive scale for large 
shipments of ore are in progress. At each 
of the mines enumerated above, the ores 
are of excellent quality and they com¬ 
mand good prices on the market, for uses 
to which the better grades of manganese 
ores are put. 

GOLD 

Gold mining in Virginia was less active 
in 1906 than during certain past years, al¬ 
though plans were being matured at sev¬ 
eral of the principal properties, in the 
main gold belt, preparatory to the be¬ 
ginning of mining on a permanent basis 
in the early future. In Buckingham 
county, the .\naconda Gold Mining Com¬ 
pany, located about three-quarters of a 
mile southwest of Johnson station, com¬ 
menced development work in March on an 
old gold-mine property. In the Virgilina 
belt of Halifax county, the Red Bank gold 
mine of the Virgilina Mining Company, 
located about four miles northeast of Vir¬ 
gilina, has been and is operating a lo- 
stamp mill, and is milling about 10 tons of 
ore per day. The underground work at this 
mine comprises a i6o-ft. shaft and 400 ft. 
of drifts at the bottom of the shaft. 

COPPER 

The Virginia portion of the Virgilina 
copper belt was inactive, as regards cop¬ 
per, during the past year. In the Blue 
Ridge copper district of northern Virginia, 
some development work was continued. 
.\bout six miles south of Front Royal, in 
Harmony Hollow, Warren county, a 30-ft. 
shaft was sunk on the Beatty property. On 
the southwest end of the “Gossan Lead” 
at the Great Outburst, near Chestnut 
Yard, in Grayson county, the Pulaski 
Mining Company continued to mine the 
copper-lean pyrrhotite for trial tests in 
acid and ironmaking, with occasional ship¬ 
ments made of the black secondary copper 
ere concentrated beneath the gossan. 

COAL 

Owing to the rapid developments in the 
principal coal areas of southwest Virginia 
during the past year, and the length of the 
present account of mining in Virginia in 
1906, a review of the developments dur¬ 
ing the past year in the principal coal 
areas will be reserved for separate treat¬ 
ment in an early number of the Journal. 

No shipments of coal were made from 
the mines of the Richmond coal basin 
during 1906. Actual developments in this 
b^sin were in progress at only one opera¬ 
tion, namely, the mines of the James 
River Coal Corporation, at Midlothian, in 
Chesterfield county. The developments 

made by this company comprise the com¬ 
pletion of an inclined slope at an angle of 
33 deg. to a* depth of 1022 ft., to coal 8 ft. 
thick. The coal in this shaft has been 
actually proved for considerable distances, 
so that the future of the company seems 
especially good. The building of 
miles of trackage, and the erection of a 
a tipple, are under way, and on their com¬ 
pletion, about the first of the new year, 
the shipping of coal will begin. 

Rapid advances were made during 
1906 in developing the Montgomery-Pu- 
laski counties anthracite coal area. In 
the Montgomery portion of the field, the 
Merrimac mines of the Virginia Anthra¬ 
cite Coal Company, the largest operation 
in the district, produced steadily through¬ 
out the year wfith an output of too tons 
per day. Two smaller operations 
on the same ridge. Price mountain, and 
three on the nearby north ridge, known 
as Brush mountain, in the vicinity of 
Blacksburg, were producers, supplying 
strictly a local market. 

In the Pulaski portion of the field, the 
developments were more extensive than 
in Montgomery county. I'he Parrot mine, 
formerly known as the Kimball, of the 
.American Coal Company, produced on an 
average about 75 tons of coal per day. Ex¬ 
tensive improvements were made during 
the year in the tipple of this mine. At 
the mines of the Belle Hampton Coal Com¬ 
pany extensive development work, largely 
in the nature of deepening the mine slopes 
and extending the entries, was carried on. 
During the latter part of the year the ship¬ 
ments from this mine were estimated at 
an average of about 25 tons of coal per 
day, taken out principally to meet the 
cost of the development work. .About 
three miles northeast of the .Altoona coal 
mines of the Bertha Alineral Company a 
slope was put down during the year to 
a depth of about 600 feet, with au excel¬ 
lent showing of coal. 

BARITE 

In addition to the output of mines 
operating in the vicinity of Honaker, 
Gardner and Richlands, in Russell and 
Tazewell counties, which continue to be 
the principal barite producers in the state, 
and the Bennett mine near Toshes, in 
Pittsylvania county, small shipments of 
ore were made from mines reopened in 
Smyth. Bedford and Nelson counties. 
Barite mining on a small scale was re¬ 
cently resumed to the west of Marion in 
Smyth county. Work in connection with 
the opening of a barite property in Bed¬ 
ford county, about three miles west of 
Thaxton station, has been in progress for 
several months past. In Louisa county, 
barite mining was again begun about three 
miles east of Lindsay, a station on the 
Chesapeake & Ohio Railway. 

PYRITE 

The famous pyrite mines near Mineral, 
in Louisa county, and near Dumfries, in 
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Prince William county, continued opera¬ 
tions on a very extensive scale during 
1906, with a large total production of ore. 
which is consumed entirely in acid-mak¬ 
ing. The production of pyrite from these 
mines could have been considerably in¬ 
creased had the demand for labor been 
met. The mines operating in 1906 were 
the Arminious and the Sulphur mines, 
north of Mineral, in Louisa county, and 
the Cabin Branch mine, near Dumfries, 
in Prince William county. 

TALC AND STEATITE (SOAPSTONE) 

Within recent years the soapstone in¬ 
dustry in Virginia has assumed large pro¬ 
portions. During 1906 the quarrying of 
steatite (soapstone) and talc was carried 
on in four counties in the State, the prin¬ 
cipal operations being confined to the Al- 
beniarle-Nelson counties belt. Beginning 
with the most southwesterly operation in 
Nelson county, the following companies 
were operating during 1906: The Pied¬ 
mont Soapstone Company; the Phoenix 
Soapstone Company; the American Soap¬ 
stone Company; the National Soapstone 
•Company; the Plumbers Soapstone Com¬ 
pany of America; the Virginia Soapstone 
Company; the Old Dominion Soapstone 
Corporation; and the Albemarle Soap¬ 
stone Company. 

In Amelia county, about four miles 
north of Jetersville, a station on the 
Southern Railway, extensive developments 
were in progress by a Philadelphia cor¬ 
poration (luring the summer, for the 
quarrying and dressing of soapstone. In 
the vicinity of Herndon station, on the 
Southern Railway, in Fairfax county, a 
good grade of talc was mined during the 
year. 

GYPSUM 

Considerable activity was shown dur¬ 
ing the past year in the gypsum industry, 
in Washington and Smyth counties, in 
southwest Virginia. The Buena Vista 
-Mining and Plaster Company, with its 
well known established mines and mill lo¬ 
cated at Plasterco, has been engaged, in 
addition to its regular mining and pro¬ 
duction, in developing other deposits of 
gypsum on its property. From six to 
seven miles northeast of Plasterco ex¬ 
tensive and thorough drilling by a West¬ 
ern company of a gypsum property, lo¬ 
cated immediately on the north fork of 
the Holston river, was in progress dur¬ 
ing the year. 

ASBESTOS 

The mining of asbestos in Virginia dur¬ 
ing the year was confined to the mines of 
the American Asbestos Company, located 
at Chestnutfork postoffice, in Bedford 
county, and about 12 miles from Bedford 
City on the Norfolk & Western Railway. 
The variety of asbestos mined at this lo¬ 
cality is entirely of the amphibole type. 
Other very promising deposits of amphi¬ 
bole asbestos are found in a number of 
counties in the crystalline area of the 
State; but as yet they are largely unde¬ 

veloped and little or no work has been 
done. 

MICA 

Although numerous deposits of excel¬ 
lent merchantable mica are known in a 
number of counties in Virginia, some of 
which have been rather extensively 
worked in the past, very little activity was 
manifested in mica mining during the 
year. 

The Pinchback mines, located about two 
miles northeast of Amelia courthouse, in 
Amelia county, were the only ones operat¬ 
ing in Virginia in 1906. New openings 
were made during the year on the Pinch¬ 
back property with very encouraging re¬ 
sults. All the products from these mines 
are marketed; they comprise mica, felds¬ 
par, and kaolin, the latter of which re¬ 
sults from the alteration of the feldspar of 
the pegmatite dike down to some depth 
below the surface. 

GRAPHITE 

Developments near the base of the Blue 
Ridge foot-hills and along the Albemarle- 
Orange county line, on the Naylor-Bruce 
property, by the Naylor-Bruce Graphite 
Company, was continued during a part of 
the year just ended. A plant for refining 
the product is planned to be built in the 
near future, when the systematic mining 
and preparation of the mineral for ship¬ 
ment is e.xpected to begin. 

OTHER MATERIALS 

Lack of space forbids, at this time, a re¬ 
view of the clay, lime, cement, and quarry 
industries of Virginia, all of which are 
e.xtensive and are among the most import¬ 
ant mining industries in the State. 

Montana 

BY B. E. ST. CHARLES 

All of the large companies operating in 
Montana made good records last year, es¬ 
pecially those mining copper and silver in 
Butte, and those mining gold ore in Fer¬ 
gus county. Butte was, of course, the 
center of activity; and, while its produc¬ 
tion was not much greater than in 190.5, 
it promises an increase this year by rea¬ 
son of the opening of known bodies of 
rich ore that had been tied up for years 
by litigation between United Copper and 
-Amalgamated interests. The year just 
ended brought forth a settlement of the 
controversies by the sale of all Ufiited 
Copper interests, save the property of the 
La France Copper Company, and an ad¬ 
justment of interests between the pur¬ 
chaser and Amalgamated. Since then har¬ 
mony has prevailed among all of the large 
operating companies, and the peace which 
characterized operations prior to the ad¬ 
vent of F. A. Heinze as a mine-worker 
has been fully restored. Much develop¬ 
ment work was begun after the sale and 
adjustment of rights, and much more 
planned for future execution. The deep¬ 

ening of several of the old shafts was be¬ 
gun toward the close of the summer, and 
is still progressing. New shafts were 
started, and are going down rapidly. One 
of these is on the Badger State, through 
which this claim and the Auraria will be 
developed by the Boston & Montana 
company; another is on the Tramway, 
and will be used as an outlet for the ores 
of this mine, the Snohomish, and Minnie 
Healey. The expense of this work will 
be borne jointly by the Butte & Boston 
company, and Butte Coalition company, 
both of which are owners in the Tram- 

* way and Snohomish, while the Minnie 
Healey is e.xclusively a Coalition mine. 

OPERATIONS OF NEW COMP-ANIES 

Many new companies were organized 
last jear for work in the Butte district, 
and 90 per cent, of them began operations 
which are still under way. Their work 
has progressed so far that in all likelihood 
ore-bodies outside of the developed zone 
may be found by some of them. A few 
had ore to begin with, and maintained a 
steady output in a small way up to the 
close of the year. The advance in the 
price of silver toward the latter part ot 
the year stimulated the mining of this 
class of ore, and numerous properties, in 
Butte and other sections of the State, that 
had been idle for years, were placed in 
commission. Up to the close of Decem¬ 
ber, however, none had become phenome¬ 
nal producers of the metal. 

Mining in IMontana is practically con¬ 
fined to a few counties—Silver Bow, Mad¬ 
ison. Jefferson, Fergus, Missoula, Flat- 
head, Beaverhead, Lewis and Clarke, 
Granite, Powell, Deer Lodge, Park, 
Broadwater and Carbon. In copper and 
silver production Silver Bow leads all in 
1906; but Fergus produced the most gold. 
The output of zinc was small, due prin¬ 
cipally to the burning of the plant of the 
Montana Zinc Company, near Butte early 
in June. In the latter part of November 
the zinc company formulated plans for a 
new mill, and it will probably be in the 
productive class in 1907. The output of 
lead in the State was not great, for this 
class of mineral is found only as a by¬ 
product of other ores. The upper levels 
of the Lexington mines of Butte contain 
ore in which the percentage of lead is con¬ 
siderable. 

CK)LD DREDGING 

Dredging became more prominent in the 
State last j-ear than ever before. Five new 
boats were put in operation, one by the 
Conrey Placer Mining Company, oper¬ 
ating at the mouth of Alder gulch, Madi¬ 
son county; one by the Supreme Gold 
Dredge No. i, on Hughes creek, in the 
western part of the State; one by the 
Trustees Gold Company, on Basin creek, 
Jefferson county; one by a Kansas City 
syndicate on Cottonwood creek. Deer 
Lodge county, and the other by the Gold 
Creek Company, Ltd., on Gold creek. 
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Granite county. Another was built for 
work on the Jefferson river, 45 miles 
southeast of Butte, but faulty construc¬ 
tion prevented its use. The Conrey com¬ 
pany is operating three large boats within 
half a mile of each other and extracted a 
large amount of gold last year. Three 
companies suspended work as soon as the 
cold weather set in, but will resume in the 
spring. The boat on Cottonwood was de¬ 
signed for saving gold and sapphires, 
both of which the gravel contains. 

COPPER OUTPUT 

Little copper is produced in Montana 
outside of Butte. During the first six 
months of 1906 the ores treated in the 
Washoe smelter yielded 94,360,915 lb. of 
copper; and it is estimated that the last 
six yielded a greater quantity on account 
of the fact that the ores of Red Metal 
and La France Copper were added to the 
shipments during that period. Prior to 
July I they had gone to the plant of United 
Copper. With Red Metal and La France 
ores the plant yielded about 112,360,915 lb. 
from July l to January i, or a total of 
206.721,830 lb. during the year. From this 
must be deducted 40,000,000 lb. for North 
Butte, 15,000,000 lb. for Red Metal for 
the last half of the year, and about 3,000,- 
000 lb. for La France Copper for the same 
period; also the metal derived from the 
many smaller companies and individual 
operators that shipped ore to the plant 
during the entire year. The ores of Ana¬ 
conda, Washoe, Butte & Boston, Parrot 
and Trenton therefore yielded about 150,- 
000,000 lb. of copper, and the Boston & 
Montana about 90,000,000 lb., a total of 
240,000,000 lb. for the Amalgamated com¬ 
panies. To this can be added North Butte, 
40,000,000 lb.; Red Metal, 30,000.000 lb, 
La France Copper, 6,000,000 lb.; Clark 
nnnes, 15,000.000 lb.; miscellaneous, such 
as Pittsburg & Montana and individual 
oprators, 10,000,000 lb.; making a total 
of 341,000,000 lb. for the entire district. 
This copper was produced from an ore 
tonnage averaging about 12,500 tons a 
day for the year, of which about 8000 tons 
a day was treated in the Washoe and 3500 
tons in the Great Falls plant; the re¬ 
mainder passed through the Clark plant 
and the smelter of the American Smelt¬ 
ing and Refining Company in Helena. 
The average daily shipments from Amal¬ 
gamated mines, exclusive of Boston & 
Montana, was a little more than 6000 
tons. The production of North Butte and 
Red Metal mines in the early part of the 
year was much less than that of the lat¬ 
ter part, but a good average was shown 
at the close of the year. Extensive devel¬ 
opment work was carried on in all of the 
large mines between July i and Jan. i, 
nearly all of the main shafts having been 
sunk from too to 400 ft. each. Great 
bodies of ore were opened in the Cora, 
North Butte, Anaconda and Red Metal 
mines; and many mines that had not been 
operated for years on account of litiga¬ 

tion were placed in commission and their 
development was begun. Among these 
properties are the Tramway, Snohomish, 
Nipper and Berkley. A deep shaft was 
started on the Badger State late in the 
fall; another on the Greenleaf at an earlier 
period, and another on the Poser, by 
which this claim and the Elm Orlu, Clark 
mines, will be opened. 

ANACONDA 

About the middle of the year the Ana¬ 
conda company bought the Belmont from 
the Coalition company for the purpose of 
using it later as an outlet for the ore of 
the Anaconda mines and as an avenue for 
timbers. The company resumed opera¬ 
tions in the veins of the Buffalo and Pa¬ 
cific mines, sunk the shaft on the High 
Ore from the 2200- to the 2550-ft. mark, 
and is sinking to the 2600; added 300 ft. 
to the Neversweat shaft, crosscut the vein 
of the Anaconda at the 2400-ft. and con¬ 
nected the 2000- and 2200-ft. with a raise 
in the vein. Late in the fall it began 
cfiuipping the Diamond with electrical ap¬ 
paratus for operating all of the compres¬ 
sors of the Amalgamated system, deciding 
to retain its steam machinery for emer¬ 
gency. 

BOSTON & MONTANA 

Boston & Montana had a fairly good 
year. It retimbered the shafts of 
the Mountain View and West Colusa 
mines; finished the installation of a new 
hoisting engine and skips at the former; 
and placed the Leonard in shape for 
greater ore production. It ordered two 
large hoisting engines for the Pennsylva¬ 
nia and Badger State, and in November 
decided to install an electric-haulage sys¬ 
tem underground in its principal mines. 
It also began enlarging its smelter with a 
view of treating 1000 tons more per day. 

NORTH BUTTE 

North Butte began extensive develop¬ 
ment. In the early fall it started two 
crosscuts north from the 1200- an4 i6oo-ft. 
of the Jessie for the purpose of cutting 
supposed veins in the Berlin group and 
sank its main shaft 200 ft. It opened the 
Fdith May and Miners’ Union vein, one 
of the largest and best in the district, and 
exposed 100,000 tons of ore in the old 
Speculator vein. It equipped its main 
shaft with an engine having capacity for 
3500 or 4000 ft. erected a steel gallows 
frame, and added a large air compressor 
to its machinery. It also substituted skips 
for cages in the shaft and equipped the 
levels with skip pockets. Its possessions 
were greatly increased, several undevel¬ 
oped claims having been bought by it. 
Toward the latter part of the year it re¬ 
sumed sinking in the old shaft on the 
Berlin. 

LA FRANCE 

La France Copper operated the Lexing¬ 
ton property continuously, but did not 
make much of a showing on account of 
the fact that its work was confined to the 
upper levels. In November it finished 

unwatering the lower levels. Its daily 
aA erage output was between 100 and 150 
tons of ore carrying copper, silver, gold, 
zinc and lead. The destruction of the 
Montana Zinc Company’s plant by fire in 
June prevented La France from realizing 
on its zinc, for it had no market for this 
class of ore after the fire. It made many 
improvements at the mine, one of which 
consisted in the building of a tramway 
from the shaft to the top of the hill east 
of the shaft, to facilitate the handling of 
ore by rail. 

PITTSBURG & MONTANA 

Pittsburg & Montana made a better rec¬ 
ord than it did in 1905. It closed its smel¬ 
ter in April and began shipping ore to the 
Washoe. It sunk two winzes, one 200 ft. 
and the other less, from the crosscut lead¬ 
ing from the main crosscut between shafts 
2 and 3, and developed a strong vein west 
of the 200-ft. winze. Its shipments during 
the latter part of the year averaged more 
than 150 tons of ore a day. Deeper work 
through the main openings was planned, 
and, if nothing happens, will be carried out 
this year. 

clark’s mixes 

Improvements begun at the Clark plant 
in 1905 were finished about the middle of 
last year. They included the erection of a 
352-ft. steel and concrete stack, with dust- 
chamber and connecting flues, and the sub¬ 
stitution of converters for blister-copper 
furnaces. The mines were productive up 
to Oct. I, but from about that date up to 
the close of the year the output averaged 
100 tons a day less and the concentrator 
was idle part of the time. Custom ores 
were bought to make up the deficiency, and’ 
with their assistance the furnaces were 
kept in operation continuously. 

SILVER OUTPUT 

Silver production in Montana in 1906 
was large, considering that mining for 
this metal exclusively was conducted on 
a small scale up to the time the price 
began to ascend. Amalgamated was the 
greatest producer, its ores and those 
treated in its Washoe plant during the 
first six months yielding 3,811,735 oz. The 
amount for the year would thus be 7,623,- 
470 oz., making a total of 29,710,285 oz. 
since the new smelter was blown in, 56 
months ago. Red Metal mines. La France 
Copper, and smaller companies and indi¬ 
vidual operators in the Butte district 
alone turned out approximately 2,000,000 
oz., Boston & Montana 2,000,000 oz., and 
the Clark interests 800,000 oz. North 
Butte and Pittsburg are figured in the 
Washoe yield. The total output of silver 
in Butte last year was about 12,423,470 
oz. Granite, Powell, Jefferson, Beaver¬ 
head, Lewis and Clarke, and Madison 
counties added considerable to this, pos¬ 
sibly 4,000,000 oz. 

ZINC 

The destruction of the plant of the 
Montana Zinc Company by fire last June 
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gave the zinc industry in Montana a set¬ 
back ; for after the fire no zinkiferous ores 
were treated in the State, except at Cor¬ 
bin, where an experimental plant was 
placed in commission in October. This 
plant was used principally for making 
chlorine gas to be used later in the treat¬ 
ment of zinkiferous ores, of which there 
is an abundance in that district, some of it 
running as high as 67 per cent. zinc. The 
original capacity of the plant will be 
doubled this year. 

GOLD PRODUCTION 

The output of gold in 1906 was not 
small, every county in which mining was 
done contributing to the aggregate. From 
Jan. I to July i the Washoe plant yielded 
22,567 oz. or a total of 45,134 for the year. 
Boston & Montana, Red Metal, La France 
Copper, and other Butte mines added 
largely to this output, bringing the total to 
about 70,000 oz. Lewis and Clarke, Gran¬ 
ite, Madison, and Deer Lodge counties 
contributed largely to the total produc¬ 
tion, the Cable Lease and Southern Cross 
companies being the banner producers. 
Both of the latter companies operated al¬ 
most continuously; the former treating 
the output of its mines in its own mill, 
and the latter shipping to the Washoe part 
of the time, and using its own plant the 
remainder. The estimated output of the 
Pioneer district in Granite county was 
$200,000, and that of the Garnet district, 
in the same county, $100,000. Fergfus 
county was the most productive, the 
Barnes-King, Gilt Edge^ and other mines 
in that county in which there are im¬ 
mense bodies of average grade ore, yield¬ 
ing continuously. The Barnes-King prop¬ 
erty was sold in November at a figure said 
to have been $1,250,000, Butte and Eastern 
men taking it and organizing the Barnes- 
King Development Company, to operate it 
and double the capacity of the mill. To 
April 30, 1906, Barnes-King had yielded 
$1,527,126.37 gross, of which sum $547,800 
was paid out in dividends at the rate of 
about $144,000 a year on 210 tons daily 
treatment. The average yield per ton is 
$5-96, and the cost of mining, etc., $2.80 
per ton. Total extraction for 1906 was 
49,384 tons. The quantity of ore in sigh: 
on April 30 was 400,281 tons. The com¬ 
pany’s surface equipment is valued at 
$121,495. It has 23 claims for mining pur¬ 
poses, and a ranch containing 1,000,000 ft. 
of lumber and a sawmill. 

The Green Campbell Consolidated Gold 
Mining Company started its new mill 
about Oct. I, and operated it almost 
continuously up to the last of the year. 
This mill and the company’s mines arc 
located in the Silver Star district, 55 
miles southeast of Butte. During the 
three months’ operation it crushed about 
3600 tons of ore that averaged $10.50 a 
ton, but much of that crushed was sec¬ 
ond class. It began systematic develop¬ 
ment of its ore-bodies and expects to 
open immense reserves this year. 

Colorado 

BY GEORGE E. COLLINS * 

The year 1906 was for Colorado, 011 
the whole, uneventful and prosperous. No 
new bonanza of the first rank has been 
opened up, and the long-expected new 
camp still remains undiscovered. The un¬ 
doubtedly improved condition is due to 
two causes: viz., the absence of labor 
troubles, and the higher prices of metals, 
and especially of silver. At the time this 
is written, it does not appear probable 
that this will be found to have materially 
increased the output, but it makes a most 
welcome addition to the profit margin. 
New enterprises have been relatively few 
in number. The only seriously discon¬ 
certing features in the outlook for the 
future are, first, the decadence of pros¬ 
pecting, due largely to the more alluring 
attractions of Nevada, and secondly, the 
scarcity of skilled labor. 

CRIPPLE CREEK DISTRICT 

The production of this district will 
probably be about the same as for 1905. 
The Portland is still by far the largest 
shipper, followed by the Elkton, Vindi¬ 
cator, Granite, El Paso, Stratton’s In¬ 
dependence, and Golden Cycle. Several 
good orebodies have been opened up by 
lessees, of which the Little Clara lease, 
on the Work property, is the most im¬ 
portant. The remaining properties of 
the Woods Investment Company, includ 
ing the Gold-Coin, have been absorbed 
by the Granite Company. The Findley 
has been shut down, pending completion 
of the Golden Cycle mill; it is generally 
expected that this mine and the Golden 
Cycle will commence a large output as 
soon as the mill is ready, in the spring 
of 1907. 

As to ore treatment, the proposed mill 
to handle the Independence dump by raw 
cyaniding is still in abeyance, and little 
progress has been made with the treat¬ 
ment of the large low-grade bodies of 
semi-oxidized ore, and the dumps, by 
this process. The old Telluride mill was 
purchased by the Golden Cycle interests, 
and is being remodeled as a roasting- 
cyanide mill. The Dorcas mill was 
destroyed by fire, and is not being re¬ 
built. 

The projected co-operative drainage 
tunnel has not yet been commenced, 
owing to disagreement among many of 
the principal interests involved as to the 
basis on which the expense should be ap¬ 
portioned ; nor has it yet been decided 
which of the schemes proposed will be 
finally adopted, although opinion is veer¬ 
ing round again in favor of the deepest 
or Window Rock project. It is greatly 
to be hoped that this enterprise will be 
commenced as soon as possible; as un- 

*Coasulting mining engineer, Boston build¬ 
ing, Denver, Colorado. 

less the productive area is drained and 
deeper sinking rendered practicable the 
present rate of output cannot possibly be 
maintained for many years longer. 

LEADVILLE DISTRICT 

There was a very great output from 
Leadville, as to tonnage; and it is 
probable that, owing to the improved 
prices for silver, lead, and zinc, the pro¬ 
fits realized were greater than in previous 
years. The properties of the Western 
Mining Company produced the largest 
tonnage, followed by the Moyer mine of 
the Iron Silver Company, the various 
mines included under the administration 
of the Yak Tunnel Company, the Ibex 
(stHl operated mainly by lessees), and 
the Reindeer. Developments on the Ow- 
ers property in Iowa Gulch are reported 
to have been unfavorable, the shaft sunk 
through the wash having struck granite 
without encountering the ore-bearing 
limestone series. Toward the end of the 
year shipments from the camp were 
greatly hindered by shortage of cars. 

Perhaps the most salient single feature 
was the striking success of the Yak 
tunnel, which partly by supplying power 
and transportation of ores, but principal¬ 
ly by leasing and working the properties 
opened up alopg its course, has become 
a very remunerative enterprise. Its sue 
cess affords an excellent object lesson to 
the many other tunnel schemes through¬ 
out the State. 

SAN JUAN DISTRICT 

The list of misfortunes in this region 
of rugged mountains and heavy snowfall 
was again added to. In the spring the 
Camp Bird mill was destroyed by snow- 
slide and fire; while about the same time 
a snowslide carried away the buildings of 
the Shenandoah mine, near Silverton, 
with a heavy loss of life. Several other 
mills, near Silverton, were damaged by 
the same agency. The Silver Lake mill, 
also near Silverton, was totally destroyed 
by fire. All of this damage, however, is 
being, or has already been, repaired; oth¬ 
er properties are beginning to produce 
largely, and there is every reason to hope 
for a period of steady prosperity. 

The Telluride district has been more 
prosperous than for many years past. 
The leases on the Smuggler-Union are 
producing largely and profitably; the ad¬ 
vance in the price of silver is especially 
welcome to this property. The Tomboy 
Company’s Argentine mine continues to 
make a large output, and the grade of 
the ore has considerably improved, so 
that the proportion of profit has been 
higher than at any time since 1902. The 
Liberty Bell has settled down to steady 
production, after the interruptions due 
to remodeling the mill. The vicinity of 
Ophir, on the other hand, has been less 
active. 

At Silverton, owing to the loss of the 
Silver Lake mill, the Gold King and the 
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Sunnysidc have been the leading mines. 
The most prominent newcomer is the 
Gold Prince, which is erecting at Animas 
Forks, and has virtually completed, a 
huge mill of 500 tons daily capacity, in 
the construction of which no expense 
was spared. With the aid of cheaper 
shipping costs, by the extension of the 
Silverton Northern railroad to the same 
point, and a solidly built tramway from 
mine to mill, it is expected that the ex¬ 
tensive low-grade orebodies opened up 
in the Snniiyside Extension ground last 
year can be profitably worked. It is cer¬ 
tain that this district contains many other 
veins of almost or quite equal size, which 
will be successfully operated some day, 
whenever working costs have been * re¬ 
duced to a sufficiently low level; and it 
may be that the enterprise of the Gold 
Prince and Grand Mogul companies will 
prove this time to have arrived already. 
Prominent among the new producers 
rear Silverton are the Old Hundred and 
Green Mountain in Cunningham Gulch. 

At Ouray, the enforced suspension for 
seven or eight months of the Camp 
Bird, and the continued inactivity of the 
.•\merican-Nettie, have been severely felt. 
On the other hand, the reopening of the 
old Red mountain mines by the agency 
of the Joker tunnel, and the rework¬ 
ing of the Saratoga, have led to a feeling 
of hopefulness for the coming year. .\t 
the Revenue tunnel good discoveries in 
the lower workings have resulted in a 
profitable summer’s work. The Bachelor 
is idle, excepting for the work of a few 
lessees. 

NOKTHKR.V (Ol’NTIES 

The situation in Gilpin county remains 
unchanged; except in the Russell Gulch 
district a large proportion of the. best 
mines are idle. The Old Town is still 
the largest and most profitably produc¬ 
ing mine; but the Pewabic is also 
handling a large tonnage. Nothing has 
yet lieen done toward carrying out the 
extensive program of development pro¬ 
jected for the Gregory-Bobtail con¬ 
solidation, with a view to proving • the 
famous old Gregory, Bobtail and Fisk 
veins at considerably greater depth. The 
flunnell has changed hands, and the new 
proprietors have re-erected the shaft- 
house (which was destroyed by fire), and 
are retimbering the upper portion of the 
shaft, which was ruined at the same 
time, preparatory to re-opening the mine. 
On Quartz hill all the principal mines 
arc idle; the future of this district is 
l)ound up with that of the Newhouse 
tunnel, which is now believed to be 
within less than 2000 ft. from many of 
the principal veins, and is advancing at 
the rate of over 250 ft. monthly. 

The neighboring Idaho Springs dis¬ 
trict continues to pin its faith to its deep 
cross-cut tunnels, planned to unwater 
and develop the old producing veins to 

the north and southwest of the town. 
Among the most important of these are 
the Newhouse, Central and Lucania, the 
ulterior objectives of which arc various 
parts of Quartz hill, and the McClelland 
tunnel, aiming to strike the old Free¬ 
land property in depth. The Gem and 
Lamartine arc at present being worked 
only by lessees, and the Stanley is carry¬ 
ing out only development work. 

At Georgetown there is to-day no 
bonanza mine, such as the Dives-Pelican, 
Colorado Central, or Terrible of former 
years. Several mills arc at work on the 
dumps and stope fillings left by. former 
workers, and others are being built. 
Pending the discovery of new lionanza 
orebodies, the milling of low-grade .sil¬ 
ver and zinc ores gives employment to 
a considerable number of men, so that 
the camp is by no means inactive. Con¬ 
siderably increased interest is shown in 
the veins of the .-\rgentinc district, 
which has been opened up during the 
year by a narrow-gage railroad (the 
.'\rgontinc Central). 

In Boulder county there has been no 
increase of production, as compared with 
the last two years; but much is promised 
for the future. The new mill under 
construction for the Wano mine, at 
Jamestown, is nearly finished; and as 
the preliminary testing was thorough 
and satisfactory, it is safe to predict that 
a success will lie scored, if the orebodies 
in the mine prove of the size and grade 
expected. A much larger mill is being 
erected to cyanide rn masse a huge rhyo¬ 
litic dike near the South Boulder, which 
is claimed to run on the average a couple 
of dollars or more. It has been known 
for years that some of the remarkable 
systems of dikes in this county contained 
gold, but the gold has hitherto been 
found too erratic in occurrence .for eco¬ 
nomic work. 

MINOR DISTRICTS 

The vicinity of Breckinridge has been 
benefited by the advent of a market for 
zinc, and several mills are in operation 
on zinc-lead ores. It is currently re¬ 
ported that the Revett dredge on French 
Gulch has had a very successful season; 
and further developments in dredging 
are anticipated. Creede continues to ship 
a considerable tonnage, principally of 
low-grade silicious ores. Lake City and 
Kokomo are still awaiting a revival. The 
large zinc orebodies of Red Cliff and 
Rico are shipping a considerable tonnage, 
which is likely to be increased in the 
near future. At Aspen the principal 
production is made by the Percy La 
Salle and Smuggler mines; there has 
been little, if any, increase in activity 
as yet, following the better prices for 
silver. 

PLACER MINING 

Some work has been done .by the 
dredges built a couple of years ago in 

the Clear creek valley near Golden; 
with what success is not known. The 
successful operation of the new dredge 
on French Gulch near Breckinridge is 
referred to above. Hydraulic mining is 
carried on at the Twin Lakes placer, 
near Leadville, and the Keystone placer, 
below 'relluride; but in tlie latter case 
extensive caves of surface soil, resulting 
from the heavy snowfall in the spring, 
caused the suspension of ojierations. 

MINING OK RARER .METALS 

As is well known, Colorado is relative¬ 
ly liberally endowed with ores of the 
rarer metals; but hitherto the small de¬ 
mand, and smaller knowledge of the sub¬ 
ject, has confined production to the ex¬ 
traction of pockets of ore, so that it has 
been intermittent. lungsten mining, 
however, has now liccome a staple in¬ 
dustry in Boulder county, where the 
value of the production keeps pace with 
that of gold. Owing to the rather 
pockety occurrence of the ore in the 
veins, the actual mining is done prin¬ 
cipally by tributers. The price having 
been low during the early part of 1906, 
production was naturally cliecked; and 
the present high price is bound to in- 
crea.se it. The occurrences of huelinerite 
so far developed in the San Juan are 
more scattered and perhaps more |)ock- 
ety, and have not yet led to systematic 
operation. 

There is a little mining of pitchblende 
in Gilpin county, this mineral occurring 
together with auriferous sulphide ores 
in the Kirk and Wood mines. 

The numerous deposits containing fine¬ 
ly disseminated molybdenite, in the cen¬ 
tral parts of the State, are as yet un¬ 
worked. It seems probable that they are 
capable of a considerable production. 

In San Miguel county the Vanadium 
Alloys Company has erected a mill for 
the treatment by roasting and leaching of 
the vanadiferoiis sandstone of the dis¬ 
trict, producing vanadate of iron for 
shipment. The process is .said to be en¬ 
tirely satisfactory; but the mill is at pres¬ 
ent shut down, pending the addition of 
a mechanical roaster. 

LABOR CONDITIONS 

There was no strike or difference of 
opinion between employers and employ¬ 
ees in 1906, a condition of affairs which 
can only be attributed to the compara¬ 
tive decadence of the Western Federa¬ 
tion of Miners in every camp throughout 
the State, excepting Silverton and Ou¬ 
ray, where there is still a leaven of old- 
time independence and common-sense in 
the local unions. As a whole, it can¬ 
not he denied that wages and conditions 
of labor are satisfactory throughout 
Colorado. The demand for miners 
everywhere far exceeds the supply, and 
the opportunities for advancement open to 
steady and sensible men, in contracting, 
leasing or by promotion to positions of 
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rcsponsiljility, are excellent. There has 
as yet been no formal advance in the 
wage scale, excepting at Aspen, where 
the operators, in accordance with a 
pledge made years ago, raised the mini¬ 
mum daily pay from $2.50 to $2.75, in 
consequence of the improved profit 
margin resulting from the advance in 
silver. This ($2.75) is now the lowest 
wage paid to miners anywhere in the 
State, .^ny general advance would per¬ 
haps be a grave mistake, as the majority 
of mines find it difficult to make both 
ends meet even now. But indirectly, in 
the case of obtaining employment, and 
in the increased wage paid to the more 
competent men, labor is getting its full 
share in the present condition of rela¬ 
tive prosperity, as compared with two or 
three years ago. At Cripple Creek and 
elsewhere, business men (storekeepers 
and saloonkeepers) complain of slack 
business; but business men are apt to 
forget that the mines in a camp should 
In' run for the benefit of the mine-own¬ 
ers, rather than that of the town. 

.•\t Leadville the card system has been 
abolished, and some are of opinion that 
its abolition at Cripple Creek and Tellu- 
ride will follow. Undoubtedly the system 
has been abused in some cases, and its 
essential object of protecting and provid¬ 
ing constant employment for the steady 
and competent men has been lost sight 
of, but in my opinion it would be a great 
mistake to do away with the system, be¬ 
cause a few errors have been made in its 
atlministration. 

tion. If $5,000,000 were deducted from 
the foregoing total, the result would not 
be far from the actual production of 
Utah mines during 1906. This exceeded 
the value of the 1905 output by about 
$10,000,000. 

The high prevailing metal prices, of 
course, stimulated mining, while the 
smelting and transportation companies 
also, in a number of cases, fostered the 
industry by granting concessions in 
treatment charges and freight rates with 
the result that a very large tonnage of 
low-grade ores were profitably marketed. 
In dividends, a total of $5,148,044 was 
paid by the mines in the following list: 

Beck Tunnel Consol. (Tlntlc). $307,000 
Bingbam-New Haven (Bingham). 22,600 
Bullion Beck & Champion (Tlntlc). 40,000 
Carisa (Tlntlc). 30,000 
Consolidated Mercur (Mercur).... 100,000 
Daly-West (Park City). 432,000 
Gemini (Tlntlc). 200,000 
Grand Central (Tlntlc). 172,000 
Horn Silver (Frisco). 80,000 
.Mammoth (Tlntlc). 140,000 
.Mountain View (Tlntlc). 12,554 
Petro (Bingham). 32,000 
Sacramento (Mercur). 40,000 
Silver King (Park City). 800,000 
Swansea (Tlntlc).. 18,000 
Utah (Fish Springs).. 34,000 
IJlah Consolidated (Bingham). 1,350,000 
Uncle Sam Consolidated (Tlntlc).. 50,000 
United States (Bingham-Tintlc)... 1,099,907 
Victoria (Tlntlc). 125,000 
West Mountain Placer (Bingham). 2,483 
Yankee Consolidated (Tlntlc). 42,500 

Two new dividend payers will appear 
ir January, 1907, when the Daly-Judge 
of Park City will make its initial 
quarterly distribution of 37j^c. a share, 
or $112,500. Columbus Consolidated 
will be the other. Utah Consolidated will 
also pay a regular dividend of $2.50 and 
an extra of 50c. a share, or $900,000 
within this month. 

Utah 

BY L. H. BEASO.N. 

Mining was never in so prosperous a 
condition in Utah as at the close of 
iqo6. The mills, smelters and other 
agencies produced in that year (Decem¬ 
ber estimated) gold, .silver, copper, lead, 
zinc and quicksilver to the value of 
$38,042,384, as computed from the aver¬ 
age market prices of the several metals 
for the first ii months; the output was 
as follows 
Gold, line oz. 470.976 $9,735,084 
Silver, tine oz. 15,981,315 10,629,547 
Copper, lb. 67,303.367 12,744,988 
Uead, lb. 115,018,811 4,480,310 
y.lnc. lb. 6,472,734 398,267 
ijnlcksllver, flasks. 1,276 54,188 

Ut,ih is not entitled to all this pro¬ 
duction. Salt Lake being the smelting 
center of a vast mining territory, it is 
difficult to segregate the ores coming 
from outside States. Large amounts of 
gold-silver ores came from Nevada, 
while Idaho sent considerable lead from 
the Cceur d’Alenes. Southern Nevada 
also produced some zinc, which passed 
through Utah channels. However, the 
copper was nearly all of Utah produc- 

*Those tigures are as communicated by the 
contributor and will be found. In some In¬ 
stances. to differ from those reported else¬ 
where In this Issue. 

BINGHAM 

Bingham made greater strides than 
any other camp in the State and, while 
the production from that source was not 
materially increased, a tremendous 
amount of development was done pre¬ 
paratory to ore extraction upon a much 
larger scale than heretofore. This is par¬ 
ticularly the case with the Boston Con¬ 
solidated, Utah Copper, Utah Apex and 
Ohio Copper Companies. The former 
has now under construction at Garfield, 
13 miles w’est of Salt Lake City, a con¬ 
centrating mill, which is planned to treat 
3000 tons daily of the low-grade mon- 
zonite copper ores of the Boston Con¬ 
solidated and Utah Copper mines. This 
plant will probably be ready for opera¬ 
tion about June, 1907. The Utah Cop¬ 
per Company is building a concentrating 
plant in the same vicinity. This plant is 
l)eing put up in two units, each of 3000 
tons capacity per day. The first unit 
will go into commission about next 
March and the second in the autumn of 
1907. Both the Boston Consolidated and 
the Utah Copper companies are using 
steam shovels to strip the overburden 
from the ore deposits, which carry aver¬ 
age values of a little under 2 per cent, 
copper. The ores will be delivered to 
the respective milling plants by the Rio 

Grande Western Railway, which is 
building a second track into the camp to 
meet the demands of rapidly increasing 
traffic. 

The Utah Apex Company conducted 
an energetic campaign of development, 
installed some heavy power equipment, 
and is driving what is known as the 
Parvenue Tunnel through which the 
main operations of the mine will be 
conducted. This adit will also tap the 
ore deposits about 1000 ft. under the sur¬ 
face. At present the company operates 
an aerial tramway, of new construction, 
between the mouth of the Andy Tunnel 
and Carr Fork Gulch and is producing 
a little over 1000 tons of ore per day. 
The most important mining deal in 
which Bingham figured was the purchase 
of a control of the Bingham Consolida¬ 
ted Mining and Smelting and of the Ohio 
Copper Company by F. A. Heinze, of 
Montana. Plans are now being made 
for the construction of a large concen¬ 
trating mill for the Ohio mine, the in¬ 
itial capacity of which will be at least 
2000 tons. The Utah Development Com¬ 
pany, owner of the New Red Wing and 
Butler Liberal mines, has developed a 
large, low-grade deposit, which makes 
a concentrated product worth $10 to $12 
per ton. 

The principal mines now' producing in 
Bingham are: The Utah Consolidated, 
Boston Consolidated, Utah Copper, Utah 
Apex, Phoenix, New England, Fortuna, 
Ohio, Utah Development and Montezu¬ 
ma; the Dalton & Lark and Commercial 
mines of the Bingham Consolidated; the 
Old Jordan, Galena and other properties 
of the United States Smelting, Refining 
and Mining Company; and the Bing¬ 
ham-New Haven. It is estimated that 
the present daily output of the camp is 
between 3000 and 4000 tons; but a year 
from now it will probably be anywhere 
from 15,000 to 20,000 tons. 

While the mining of copper ore repre¬ 
sents the principal resource of Bingham, 
the production of lead ore is by no 
means unimportant. The United States 
Company finds it profitable to extract 
lead ore from its Galena mine, and the 
Bingham Consolidated from its Lark 
and Lead-mine veins. Lead ore is a 
factor in the shipments from the 
Phoenix, Utah Apex, Utah Development, 
New England and the Bingham-New 
Haven mines. The lead ores shipped 
lange from 15 to 35 per cent. lead and 
from 5 to IS oz. silver. 

The copper ores are of two general 
types: Sulphide ores occurring in the 
limestone as replacement deposits, and 
the silicious ores. The replacement ores 
are characterized by a heavy excess of 
iron and carry from 2 to 18 per cent, 
copper, averaging in most cases from 1.5 
tu 3-5 per cent, copper as mined. The 
copper ores also carry from $i to $4 in 
gold and some silver. 
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TIN TIC 

Next to Bingham, the Tintic mining 
district sent the largest tonnage to the 
smelters. Tintic has the deepest mines 
in the State and several of the older 
companies, the Mammoth, Centennial Eu¬ 
reka, Eagle and Blue Bell, and Gemini, 
have sought lower levels with most 
gratifying results in increased values. 
The leasing system, inaugurated in the 
Bullion Beck & Champion mine a little 
over a year ago, has been conducted 
successfully in other mines and has con¬ 
tributed largely to the increased activity 
in that camp. The only milling was con¬ 
ducted Uy the Uncle Sam Consolidated 
and the Godiva Mining Companies; the 
other mines shipped direct to the Salt 
Lake smelters. 

Announcement was made recently of 
the formation of the Tintic Smelting 
Company, backed by some of the strong¬ 
est financial interests in Utah. It is the 
intention of this concern to begin the 
construction of a lead smelter at a con¬ 
venient point within the Tintic district. 
The initial capacity will be about 400 
tons of ore per day and will, no doubt, 
afford a market for the low-grade sili- 
cious ores which are abundant. This new 
smelting concern is closely allied to the 
Utah Smelting Company, operating a 
small copper smelter near Ogden. 

MERCUR 

The principal gold mining in the State 
in 1906 was conducted by the Consoli¬ 
dated Mercur Gold Mines Company at 
Mercur and by the Annie Laurie and 
Sevier Consolidated Mining Companies, 
in the Gold Mountain district of Sevier 
county. The former is still the leading 
gold producer and the management has 
succeeded in working out some interest¬ 
ing metallurgical problems in the treat¬ 
ment of low-grade gold ores. The Con¬ 
solidated Mercur handled, up to Dec. i, 
1906, an average of a little better than 
800 tons of ore daily through its mil!, 
and has come very near capturing the 
world’s record in economy of operation. 

There are mines with open cuts and 
‘■'glory holes” and nothing but oxidized 
ore, which can show a lower cost per 
ton. The Consolidated Mercur, however, 
gets practically all its ore underground; 
all of the ore has to be trammed a long 
distance and all of it has to be hoisted 
to the mill. About half of it comes in 
the form of sulphides and has to be 
roasted before it can be treated by the 
cyanide process, thereby entailing an ex¬ 
tra cost of $i per ton. 

The company is also put to consider¬ 
able expense for power and water; but 
in spite of these drawbacks, the man¬ 
agement kept the expenses during the 
past fiscal year down to $2.48 per ton, 
including not only the ordinary expenses 
of mining, but taxes, insurance and all 
other costs. In November the directors 

authorized the management to proceed 
with the installation of a new slimes 
plant at an expense of about $25,000 and 
this decision was reached only after a 
series of experiments by Manager G. H. 
Dern and the company’s metallurgists. 
The residue values in the ore after 
treatment have in the past averaged close 
to $l a ton, sometimes slightly higher 
and sometimes lower; the average dur¬ 
ing 1906 was 95c. By the new process, 
the management expects to bring the 
tailings down to as low as 50c. per ton. 
The condition of the mine is excellent; 
much better than it was a year ago. The 
December production was light on ac¬ 
count of the scarcity of fuel. 

The only other mines operated in the 
Mercur district during the year were 
the Sacramento, which produced about 
6000 oz. of gold and over 1200 flasks of 
quicksilver. This is the only quicksilver 
producer in the State. It is reported, 
that the high-grade cinnabar ores are 
pretty well worked out and. while the 
mine still contains large bodies of low- 
grade ores, there will be a falling off in 
the revenues from this source in 1907 
unless other bodies are developed. The 
Overland mine, which is equipped with a 
good mill, has been closed, some say 
permanently, owing to the refractory 
character of the ore. 

PARK CITY 

This noted silver-lead camp of Sum¬ 
mit county has not yet recovered from 
the Ontario Tunnel disaster of almost 
two years ago, when the avenue through 
which practically the whole camp is 
drained was obstructed by caving. The 
Ontario Company, however, has been 
heroically endeavoring to clear the way 
and its efforts are about to be crowned 
with success. The tunnel stoppage pre¬ 
vented the resumption of development 
and of ore extraction on the lower lev¬ 
els of some of the older mines, but a 
number of newer exploitations have re¬ 
sponded so as more than to offset the 
bad results of the tunnel difficulty. The 
more important developments were made 
in the Daly-Judge mine, which is now 
a dividend payer. In February, 1906. 
this company had an indebtedness of 
$232,000, which has since been cleared 
up, and it begins the new year with 
$300,000 in its treasury. Other impor¬ 
tant developments occurred in the 
Thayne’s caiion section of the camp. 
There were no important sales of min¬ 
ing property within the year. Three 
mills are being operated in the camp at 
present—by the Daly-Judge, Daly West 
and Keith-Kearns companies. The Daly- 
Judge has realized considerable revenue 
from the shipment of zinc ore. This 
mine, the Scranton in the Tintic district 
and the Horn Silver mines in Beaver 
coimty, are the only mines in the State 
producing zinc ore of commercial value. 

ALTA 

Alta, in the Big Cottonwood district, 
25 miles from Salt Lake City, forged 
ahead and promises to be a large con¬ 
tributor of gold, silver, copper and lead 
ores from now on. The Columbus Con¬ 
solidated is the best developed property 
in the camp, but large bodies of mill ore 
have been proved in the Albion and City 
Rocks mines. The Albion will, no 
doubt, provide facilities for treatment 
during the coming year. Both the City 
Rocks and Albion, however, contain con¬ 
siderable high-grade ore and shipments 
are being made. Several important deals 
were consummated within the year. The 
old Flagstaff and Emma mines were sold 
to Salt Lake and Eastern syndicates, re¬ 
sulting in the formation of the Con¬ 
solidated Flagstaff and the Emma Cop¬ 
per companies. A consolidation of the 
South Columbus and Alta Quincy mines, 
under the titk of the South Columbus 
Consolidated, was effected and the new 
company has mapped out a broad cam¬ 
paign of development. 

OTHER MINING DISTRICTS 

In Beaver county, the most sensational 
developments were made in the Cactus 
copper mine of the Newhouse Mines and 
Smelters Company, which is now looked 
upon as being one of the great copper 
mines in Utah. The Newhouse company 
is doubling the capacity of its mill, which 
has been treating from 600 to 800 tons of 
ore daily for some time. The Cactus 
ores concentrate on the basis of from 
8 to 10 tons into one, and of late, the 
mill has been turning out a concentrate 
product of the value of about $60 per 
ton. Mining activity in other parts of 
the county was also pronounced and a 
number of new shippers came to the 
front, among them the Cedar and Talis¬ 
man, near Milford, and the Lulu, at 
Frisco. The Frisco Contact, also at 
Frisco, developed a body of low-grade 
copper ore and a drift is being run to 
cut the extension of the Horn Silver 
vein. The Horn Silver Company added 
materially to its ore reserves. The New¬ 
house Company is using steam shovels 
for mining, and was the first to introduce 
them in this portion of the West; the 
two Bingham companies followed closely. 

Although little has been heard of the 
Ophir district in Tooele County, some 
extensive shipments of lead-silver ore 
were made. The Ophir Hill mine, owned 
b\ Senator W. A. Clark, is the largest 
producer. The Ophir Hill Company op¬ 
erates a mill of 100 tons daily capacity. 
The Cliff’ Mining Company, controlled 
by Michigan people, is about to complete 
the installation of an aerial tramway and 
will possibly build a mill next year. At 
Stockton, the Honerine Mining Company 
resumed mill operations in the autumn, 
and has since been marketing from 20 
to 40 tons of concentrates daily. The 
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New Stockton Company developed some senic in fumes. The Yampa smelter in used. As the Golden Reward is putting.in 
extensive bodies of low-grade lead- 
silver-copper ore at a depth of 1000 ft. 
and has run a small mill intermittently. 
The Black Diamond Company more than 
paid expenses from ore shipments, and 
has kept up energetic development. The 
Southport, a new company, but solidly 
financed, encountered some good ore- 
bodies and promises to become a shipper 
1.1 the near future. 

In the Sierra Madre mining district, 
in Boxelder county, recent development 
indicates some good copper mines. The 
Eldorado, Napoleon and Santa Maria 
are the principal mines; the latter ex¬ 
pended $50,000 in development and im¬ 
provements during the past year. Little 
has been done in the Park Valley mining 
district except by the Century Gold Mining 
and the lone Mining companies. The Cen¬ 
tury company is operating a mill and 
making good profit. A new gold camp, 
known as Gold Springs, has been estab¬ 
lished in the western part of Iron coun¬ 
ty. It is less than a half-year old and 
contains about 100 population. 

l:i the Gold Mountain district, Sevier 
county, the Annie Laurie Company has 
carried on a vigorous campaign of devel- 
('pment and has kept its cyanide mill in 
operation about all the year. The Sevier 
Consolidated placed its new 125-ton mill 
in operation several months ago and is 
said to be working very successfully. 
The Sevier Consolidated ores average 
$10 per ton. 

THE SMELTING INDUSTRY 

The smelting situation in Salt Lake 
valley is rather unsettled, owing to the 
outcome of the “.smelter smoke’’ litiga¬ 
tion instituted by residents in the sur¬ 
rounding agricultural districts. The 
farmers won the case in a decision by 
Judge Marshall, followed by an injunc¬ 
tion, which, if it becomes operative, will 
end sulphide smelting at Murray and 
Bingham Junction in the southern part 
of Salt Lake county. The case has 
been appealed to the United States Cir¬ 
cuit Court of Appeals at Minneapolis, 
and, pending a settlement by that tri¬ 
bunal, the companies will continue 
smelting as usual, under bonds of $100,- 
000 each. It is evident that the smelters 
do not e.xpect any relief from the higher 
tribunal, for already the Utah Con¬ 
solidated Mining Company is preparing 
to build a new $1,000,000 plant else¬ 
where and to go into custom smelting. 
ll is practically certain that the Bingham 
Consolidated and United States com¬ 
panies will move also. In his decision, 
Judge Marshall prohibits the defendants, 
the .\merican Smelting and Refining, the 
Lbiited States, the Bingham Consolidated 
and the Utah Consolidated companies 
from treating any ore or combination of 
ores carrying any more than 10 per cent, 
sulphur, and from casting off any ar- 

lower Bingham, and the new Garfield 
plant of the American Smelting and Re¬ 
fining Company are not affected by the 
injunction. 

Placer mining has been carried on in a 
limited way in Grand and San Juan 
counties. 

South Dakota 

BY JOHN V. N. DORR* 

The expectations of a year ago of an in¬ 
creased production of gold in South Da¬ 
kota in 1906 were not fulfilled, as, accord¬ 
ing to the State Mine Inspector’s report, 
the production fell off slightly. This is 
due, among other things, to the fact that 
the “Limestone district’’ has dropped out 
as a producer; the one mill operating there 
in the fall of the year, that of the Spear- 
lish Gold Mining Company, shut down in 
the spring and the two 200-ton mills of the 
Eleventh Hour and Victoria companies, 
which were just being completed a year 
ago, shut down after a short campaign. 

The chief event of the year ju§t closed 
was the change of the Homestake Mining 
Company to an eight-hour basis. The 
whole force of more than 2000 men, in¬ 
cluding miners, mill men, teamsters and 
wood choppers, have been given an eight- 
hour day with the same wages previously 
paid them for 10 and 12 hours. It is un¬ 
derstood that the management does not 
expect that the change will increase the 
cost of operating materially, as most of the 
miners actually worked little more than ^ 
eight hours and with the shorter hours 
for mill men the number of men per shift 
can be decreased. 

The output of the Homestake company 
for 1906 shows an increase for the year, 
although the slime plant which was ex¬ 
pected to start in the fall has been de¬ 
layed on account of the impossibility of 
getting material. It is thought now that 
it will not be in full operation until spring. 

The Maitland, Imperial, Dakota, Wasp 
No. 2, and the Lundberg, Dorr & Wilson 
mills treating silicious ore, were operated 
during the year and the Golden Reward 
until fall, when they shut down to change 
from dry to wet crushing and they will 
probably start again early in the spring. 
The Gilt-Edge Maid mill was changed 
from fine wet crushing to coarse dry 
crushing and is reported to be making 
some profit on the low-grade ore. The 
Kildonan mill of the Mogul Mining Com¬ 
pany. which has been changed to a wet 
crushing mill, has just started up, using 
four 6-ft. Monadnock Chilean mills to do 
the grinding, with one 5xi8-ft. Abbe tube- 
mill to re-grind the sands from the 
highest-grade ore treated. The Reliance 
company, holding property in the Port¬ 
land district, has just completed a 150- 
ton mill in which Huntington mills are 

•Metallurgical engineer, T.ead, S. D. 

both Chilean and Huntington mills, the 
comparative value of these two grinders 
on the hard silicious ores will probably 
soon be determined. 

No new discoveries of great importance 
were made during the year, although sev¬ 
eral companies did considerable develop¬ 
ment and were able to block out large 
quantities of low-grade ore. There was 
considerable prospecting in the southern 
hills during the year, but no heavy pro¬ 
duction was made from there. 

The smelter at Rapid City has been 
operating since spring and affords a 
nearer market for the blue ores produced 
in the district, but cannot compete with the 
cyanide mills on oxidized ore unless it 
runs over $20 in value. 

It is impossible to foretell the effect of 
the anticipated change to eight hours on 
the mines outside the Homestake, and 
what its influence will be on the produc¬ 
tion in the hills for the ensuing year. If 
no trouble ensues, the additional mills now 
in commission and the operation of the 
Homestake slimes plant should cause a 
material increase in the production in 
1907. 

It is true in this district, as in many 
others, that the increase in production for 
the past few years has been due almost 
entirely to the advance in metallurgical 
knowledge and the consequent reduction 
in the cost of operation, for, leaving out 
the Homestake, four-fifths of the ore now 
being treated could not have been handled 
at a profit with the milling costs of five 
years ago. 

California 

BY CHARLES G. YALE 

The immediate effect of the disaster of 
last April was to stop the work of devel¬ 
opment at many hundred of mines in Cal 
ifornia, also in Nevada, Arizona, Mexico 
and other places where San Francisco cap¬ 
ital was employed in opening properties. 
Those properties, however, which were 
on a producing basis were not in the 
least affected by the disaster. No caves 
resulted from the earthquake nor were 
any plants or buildings injured in any 
wajL It was only those mines in pro¬ 
cess of development which were closed 
down, and there are hundreds more of 
these than there are of productive ones. 
Most of these closed because no further 
funds were forthcoming for the time, 
and others because it was impossible for 
some months to obtain machinery or have 
extensive repairs made. The latter fea¬ 
ture inconvenienced even the productive 
mines to a certain extent. Some mines 
are still idle, but many more have re¬ 
sumed work in the usual way, the effect 
on the mining industry having been, 
therefore, mainly temporary. 

Numbers of California mines are now 
being opened and developed, and others 
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are being equipped with the necessary than in any other county of California, things being in great demand in the re¬ 
plants. This work, however, is not so but most of them are small ones. The building of San Francisco, 
active as it was before the fire, and nor- most productive county in gold is Ne- The excitement in the development of 
mal conditions are not to be expected for vada, where quartz mines predominate, new camps in Nevada has brought much 
some months to come. This is due not followed second by Butte, where aurifer- capital to San Francisco, and there is now 
only to the disaster, but also to the fact ous gravels and sands are worked by more interest in mining than there has 
that miners are turning their attention the dredges. been for many years. All this is of ad- 
to the newer districts of Nevada. There 
are so many opportunities for invest¬ 
ment in these young camps, and such 
mines as have been opened have shown 
such good results that they would have 
overshadowed California mining invest¬ 
ments in any case. The success of these 
mines of southwestern Nevada is virtual¬ 
ly of as much importance to San Fran¬ 
cisco as if the mines were in California 
itself, most of them being just over 
the border. Their stocks have largely 
displaced those of the old Comstock 
in stock speculation, but the money still 
changes hands in San Francisco. 

GOLD DREDGING 

There are few matters to note regard- 

COPPER 

While the copper mines of Shasta 
county were not so productive as in past 
years, owing to the closing down of the 
largest plant because its flumes caused 
damage, yet new smelters were put up 
by other companies and some of the old 
ones were enlarged. The Fresno copper 
mines made some product and will make 
more. Nevada county is attracting atten¬ 
tion to its copper mmes, and some de¬ 
posits long known, but never worked, are 
being opened. Calaveras is also doing 
more in copper than formerly. The new 
Greenwater field in Inyo county has not 
yet begun to produce, though it is very 
promising. Large investments have been 

ing mining in California during 1906, made there by leading copper men. It 
aside from the usual progress. The bulk is all prospective as yet. The railroads 
of the gold continues to come from have not yet reached the camp and adja 
quartz mines, although the greatest in- cent copper territory. 
crease of output occurred in dredging. PETROLEUM 

which is the most progressive of all 
the forms of gold mining. There are up¬ 
ward of 50 dredges now at work in the 
State, the largest number being in Butte 
county, in the Oroville field. The in¬ 
crease from this source is some $750,000 
per annum and this will be enlarged next 
year as the new machines lately put in 
operation have so much greater capacity 
than the old ones. Some have been 
started in the Yuba river field, in that 
county, which are digging to a depth 
of 100 ft., the ground in that vicinity 
being very favorable. The only other 
important field is near Folsom in Sacra- 

In petroleum, California still leads in 
output the other States of the Union, and 
this output is on the increase as new 
markets are found. Santa Barbara is the 
coming county in this mineral product, 
being near the sea, and some of its fields 
very productive. In the valleys, the 
Kern and Fresno fields are productive, 
but prices are unsatisfactory owing tn 
transportation difficulties. 

California's mineral wealth 

The steady growth in values of miner¬ 
al output in California for the last 10 
years is shown in the following table: 

mento county, where several of the larg¬ 
est machines are now at work. Dredges 
are also operating in Calaveras, Siskiyou 
and Trinity counties, but the fields at 
these places are not so extensive as in 
Butte, Yuba and Sacramento counties, 
where they work the bottom lands near 
the mouths of the Feather, Yuba and 
American rivers. 

The hydraulic, drift and surface placer 
mines do not evince any increase of out¬ 
put, and in fact are turning out less 
gold each year, though the deficiency is 
more than made up by the dredgers. The 
dredges now turn out more gold each 
year than the hydraulic, drift and sur¬ 
face placers of the State put together. 
The greatest gravel-mining counties for 
the old-style work are Siskiyou and Trin¬ 
ity, which yield half the output of the 

State from the hydraulic and placer 
mines. They have no restrictions in that 
section to hamper hydraulic mining, the 
tailings going into the Klamath river 
and tributary non-navigable streams. 

1806.. . .$24,291,308 1001_$34,355^081 
1897_ 25,142,441 1902_ 35,069,105 
1898.. .. 27.289,070 1903_ 37,759,040 
1899_ 29,313,460 1904_ 43,778,348 
1900.. .. 32,622,945 1905.... 43,069,227 

To show the wide distribution of min¬ 
eral substances in California, an analysis 
of the statistical table for 1905, recently 
published by the State Mining Bureau 
(Bulletin No. 42), proves that all of 
the 57 counties of the State, except three, 
made some mineral product in that year. 
Gold was mined in 35 counties, and is 
known to exist in several others; silver 
in 27 counties. Some 40 mineral substan¬ 
ces are now being mined or quarried in 
California, with an annual value of from 
$43,000,000 to $45,000,000. The gold 
alone is worth $19,000,000 or $20,000,- 
000 and is increasing about half a mil¬ 
lion a year. The silver will increase as 
the copper does, but the latter will in¬ 
crease materially in the next few years. 
In the structural materials, limestone, 
lime, macadam and rubble, marble, gran¬ 
ite, sandstone, slate, soapstone, brick and 
pottery clays and cements, there is a 

There are more active mines in Siskiyou marked advance in output, many of these 

vantage to California mines as well as 
those of the neighboring State. There 
are some thousands of known mines in 
California needing capital for develop¬ 
ment, and attention is gradually being 
turned toward them. 

Idaho 

BY ROBERT N. BELL* 

In common with other Western States, 
Idaho, during 1906 enjoyed another pros¬ 
perous year of mining, development and 
production, and was largely free from ex¬ 
aggerated fictitious operations, and when 
complete returns are available the year 
will prove to have been another record- 
breaker in metal production and in divi¬ 
dends.' 

LEAD 

The lead-silver mines of the State con¬ 
tinue to progress, and Idaho’s production 
is destined to increase at a rapid pace, if 
the market can absorb it and the prospects 
seem bright in that respect. The most 
noteworthy development during 1906 was 
the performance of the Bunker Hill & 
Sullivan lead-silver mine, at Wardner; in 
spite of a nasty fire in one of its principal 
stopes during the early months of the 
year, which greatly retarded production, 
the dividends paid by this property during 
the year probably stamp it as the most 
profitable metal mine in the United States. 
The other great mines of the district all 
continue to show remarkable strengin or 
improvement in their lower levels. 

Several new lead-silver producers en¬ 
tered the shipping list during the year, 
and. when more fully equipped, are like¬ 
ly to make paying mines. Notable among 
these are the Tamarack ^ Chesapeake, 
Callahan, the Success, Rex, Bear Top, and 
the Pittsburg. 

The Hunter mine at Mullan also made 
. an important production; it is being de¬ 

veloped at depth by a long drain tunnel 
which will greatly facilitate its output, and 
is likely to open higher-grade ore. There 
are fully 4000 men at work in the district. 
Many new companies have been incor- 
ported, and new orebodies of both lead 
and copper will unquestionably be dis¬ 
closed in the near future. Some exten¬ 
sive preliminary work has already been 
done in the Park copper belt, south of 
Mullan, which had been lying dormant 
until the recent disclosures of the Snow¬ 
storm revived interest in that section of 
the district. 

•State inspector of mines, Boise, Idaho. 
'The statistics in this article are as given 

by the author and may differ from those re¬ 
ported elsewhere in this issue. 
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Among the- other lead-producing dis¬ 
tricts of Idaho the output for 1906 was 
not much improved. The principal pro¬ 
ducer of the Wood River district, in 
Blaine county, the Minnie Moore, sus¬ 
pended its output early in the year. This 
mine has yielded high-grade ore both in 
lead and silver, and has a record of over 
$8,000,000 produced. Development was 
cut off by a fault last year, and the ore 
has not been found beyond it, although a. 
large amount of work has been done for 
that purpose. The total shipments from 
the Wood River district, during 1906, 
amounted to 200 cars, and ranged in value 
from 10 to 60 per cent, lead, and from 20 
to 130 or. silver per ton. There are sev¬ 
eral hundred men at work on develop¬ 
ment in the district None of the old 
mines has been completely bottomed, and 
it is likely that deep work on its more 
important fissures will disclose new ore- 
bodies. 

In Lemhi county, the Gilmore mine 
shipped over 1500 tons of high-grade lead- 
carbonate ore and concentrates during 
1906, containing an average of 60 per cent, 
lead and 30 oz. of silver per ton, and had 
500 tons of similar grade on hand at the 
close of November, which it was unable 
to get hauled to the railroad. This prop¬ 
erty has been worked conservatively witii 
little capital investment. The mine car¬ 
ries a pronounced fissure in blue lime¬ 
stone, which has been developed to a 
depth of 300 ft. by a vertical shaft. It has 
yielded in the neighborhood of $300,000 
gross, and its ore now exposed principally 
between the 200- and 300-ft. levels is es¬ 
timated at a like value. 

On the opposite side of the valley from 
the Gilmore the Viola mine produced ore 
to the value of $5,000,000 in the early 
eighties when lead was selling around $3 
per hundred. 

One of the most extensive and promis¬ 
ing silver-lead prospects in Idaho has re¬ 
cently been taken over by Wayne Dar¬ 
lington, former state engineer, on a work¬ 
ing option for an Eastern syndicate. These 
are the South Mountain mines, situated 
near the extreme southwest corner of 
Idaho, in Owyhee county, 25 miles south¬ 
west of Silver City. The property con¬ 
sists of 15 patented claims owned by 
George A. Sonnemann, of Spokane, 
Wash., and is being developed by a force 
of 20 men. The Sonnemann property 
covers the choicest mineralized section of 
the limestone lode for two miles of its 
course, and comprises the best old claims 
that formed the basis of an excitement in 
1873, when South Mountain had a popula¬ 
tion, for a short perfod, of 1000. A small 
30-ton smelter was built and $250,000 
worth of bullion run out; a like amount 
of crude ore was shipped to the railroad 
at Winnemucca, Nev., which was the near¬ 
est shipping point at that day. 

COPPER 

The most important progress in Idaho's 
copper development during 1906 was at 

the Snowstorm mine, three miles above 
Mullan, in the Cceur d’Alene district. This 
property developed bonanza proportions 
during the year, and with a light pros¬ 
pecting equipment produced shipping ore 
and concentrates to a total gross value of 
$1,200,000 in copper and silver, and paid 
nearly half of that amount in net profit. 
There are a number of good copper pros¬ 
pects, both east and west of the Snow¬ 
storm, actively developed at present, and 
on the opposite side of the Cceur d’Alene 
river, in the Parke or Stevens Peak cop¬ 
per belt. It is eminently probable that 
rich copper sulphide ore will be disclosed 
by the numerous operations now in pro¬ 
gress on that side. 

Unlike most other portions of the Coenr 
d’Alenes, the Parke copper belt has some 
remarkable surface showings of rich, 
brown, spongy gossan sprinkled with peb¬ 
bles and kidneys of chalcopyrite. One of 
the main veins of this belt is traceable by 
such croppings for 15 miles, and is accom¬ 
panied throughout its entire length by 
pronounced dikes of hornblende diorite, 
another rare accompaniment of ore in the 
Cceur d’Alenes. The Monitor mine on 
this belt has already made several ship¬ 
ments of high-grade sulphide ore con¬ 
taining about 16 per cent, copper and $5 or 
$6 in gold, and other mines may be ex¬ 
pected among the shipping list at an early 
date. 

The next most important yield of cop¬ 
per in Idaho during 1906 came from the 
White Knob mine, at Mackay, in Custer 
county. It was successfully handled dur¬ 
ing the past year by a company of west¬ 
ern leasers who mined and smelted 50,000 
tons of ore which ranged something over 
4 per cent, copper. 

The Lost Packer mine, at Loon Creek, 
Custer county, with rich copper-gold ore, 
was equipped with a loo-ton matting fur¬ 
nace, which was started in the summer, 
but owing to an accident to the plant the 
first day of its operation, the run did not 
realize success. This property contains a 
shoot of 30 per cent, copper-sulphide ore 
carrying 3 or 4 oz. per ton of gold, to¬ 
gether with 12 or 14 oz. silver. Develop¬ 
ment has increased its resources during 
recent months, and it is the intention of 
the company to readjust the smelter and 
get it into commission early next spring, 
w'hen an important yield of high-grade 
gold and silver matte may be anticipated. 

From the Seven Devils district, in 
Washington county, 2792 tons of copper 
ore, mined by leasers, was shipped to tht? 
Sumpter Valley smelter; it contained 636,- 
000 lb. of copper, 7942 oz. silver, and 162 
oz. of gold. The Copper Queen, in Lemhi 
county, made several shipments of high- 
grade bornite from a fissure in a schist 
and slate formation on Agency creek in 
the Lemhi pass. This ore runs better 
than $10 per ton in gold, and over 30 per 
cent, copper. The deposit is being actively 
developed. 

The total gross contents of copper ore 

and matte shipped from Idaho during 1906 
was 11,720,000 lb., and the future pros¬ 
pects for copper mining in this State are 
bright indeed. 

SILVER 

The total output of silver in Idaho for 
1906 was 9,675,000 oz. derived chiefly 
as by-product by treatment of the 
Cceur d’Alene lead ores and concentrates, 
but comprising 500/xx) oz. from the Snow¬ 
storm copper ores, and 750,000 oz. from 
the silver-gold milling ores of the Trade 
Dollar mine at Silver City. 

The old Ramshorn mine, at Bayhorse, 
in Custer county, carries a rich deposit 
of dry silver ore with resources equiva- 
WaS to oz. blocked out. The ore 
of this mine is a siderite gangpie carry¬ 
ing gray cc^>er, and yields on an aver¬ 
age 100 oz. silver per ton. This property, 
with a number of important lead-ore de¬ 
posits in the same neighborhood, was 
carefully studied during the autumn, with 
a view to forming a combination and 
building a smelter, for which the district 
presents a fine opportunity. It was for¬ 
merly a big producer of silver and lead, 
but has remained practically idle except¬ 
ing for small leasing operations since the 
slump in silver in 1893. 

GOLD 

The gold output of Idaho during the 
past year did not show a material increase 
and probably did not exceed $1,108,000. 
One of the main producers of the State, 
the old Delamar mine, was practically out 
of commission, owing to the installation 
of a new method of treatment which was 
not completed early enough to make much 
of a show in production this year. The 
mine has been developed right‘along, how¬ 
ever, and shows bigger resources of de¬ 
veloped ore (but probably not of as high 
grade as formerly) than any time during 
its career. The most important part of 
Idaho’s gold production will still have to 
be credited to extended placer operations 
and a continued increase may be antici¬ 
pated from this source, involving exten¬ 
sive mechanical equipment. 

A remarkable revival of interest oc¬ 
curred in the old Atlantic gold camp in 
Elmore county, which produced ore to the 
value of $5,000,000 from its secondary en¬ 
riched surface horizons, 40 years ago. The 
ore, on development, showed a slight mix¬ 
ture of antimony, and proved difficult to 
treat, and the camp has been quiet for a 
number of years. -The Monarch mine, at 
this camp, is installing a hydro-electric 
power plant, an extensive aerial tram and 
a new mill of 200 tons daily capacity 
adapted for amalgamation, concentration 
and cyaniding; the ore is said to be suited 
to this treatment, and will make a good 
yield, even though one-fourth of its value 
is in silver. Most of this machinery is 
on the ground, and the management in¬ 
tends to have it in full operation early 
next summer; the mine has 1,000,000 tons 
of developed ore worth $5 a ton and up- 
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ward. The Minerva mine, in the same 
district,' has developed and operated a 10- 
stamp mill throughout the year, producing 
from $7000 to $10,000 per month, by plate 
amalgamation, while the tailings, which 
are being saved for further treatment, are 
said to run from $5 to $7 per ton. The 
Pettit mine, ^ in the same district, has 
$1,000,000 worth of developed ore in sight 
with average gold values of $10 per ton, 
and the owners are installing a 50-ton 
mill. 

The Golden Sunbeam mine, near Bo¬ 
nanza, Custer county, developed an ore- 
body 10 ft. wide and something over 150 
ft. long, that yields free-milling values of 
$30 to $50 per ton. It will shortly be 
equipped with a new mill, and should be¬ 
come an important producer of gold. 

COAL 

The deposits of steam coal discovered 
in Fremont county have been developed 
to a limited extent during the year by the 
original claimants. One of the veins, 5 ft. 
wide and 93 per cent, fixed and volatile 
carbon, is operated and produces 20 tons 
of coal a day for local consumption. The 
property carries 10 distinct seams, vary¬ 
ing from 2 to 10 ft. wide, and exposed in 
shallow shafts, cuts and tunnels. The se¬ 
ries is somewhat faulted, but indicates an 
extensive resource of high-grade steam 
coal. Private capital has been attracted 
to the discovery and evinced an inclination 
to develop it extensively, but, unfortun¬ 
ately, it is located on unsurveyed land, and 
the President’s withdrawal of Western 
coal land from entry, involving the un¬ 
certainty of obtaining title, has deterred 
progress. 

PHOSPH.\TES 

Some important discoveries of phos¬ 
phate rock have recently been made in 
Bear Lake county, in the extreme south¬ 
eastern corner of Idaho. The deposits oc¬ 
cur in thin-bedded limestone, and flag¬ 
stones, like flat-dipping seams of coal, and 
are being opened in a similar manner. The 
beds are from i to 5 ft. thick and carry 
a ’fine grade of phosphate rock of a dark 
color. Five large groups of claims have 
been located in Idaho, and others extend¬ 
ing into Utah and Wyoming. 3,020,- 
000 lb. of the mineral have been shipped 
and it is believed the deposits will de¬ 
velop into an important industry. The 
formation in which they occur are be¬ 
lieved to be Tertiary immediately over- 
lying the Cretaceous coal-bearing forma¬ 
tions of western Wyoming. 

SAPPHIRES 

An important discovery of corundum 
crystals was made in 1906 on the bedrock 
of an old placer mine, near Meadows 
post office, in Washington county. The 
general formation of the district is gneiss 
and the crystals, which include some of 
excellent gem quality, seem to be derived 
from a wide dike of decomposed basalt. 
The dike is 100 ft. wide, with a spheroidal 
structure, and the gem stones were found 

associated with a great array of pyrope 
garnets and opaque corundum in the 
clean-up boxes of the placers below this 
dike, which was uncovered in washing the 
gravel for gold. Some beautiful gems 
have been found, in a variety of colors, 
the oriental amethyst shades predominat¬ 
ing. Most of them have a silky opales¬ 
cent luster, and would cut into cats-eyes. 
Some small stones have been cut into sets 
weighing carat that have a beautiful 
clear cornflower blue color, others of a 
larger size make brilliant light-pink 
stones. The crystals also include large 
segments of bronze color, with distinct 
structure and cleavage that would make 
star sapphires and tiger-eye sets. Some 
pieces of a poor red color have also been 
found, but nothing approaching a true 
ruby as yet. However, the colors are so 
varied and the crystals so plentiful that 
valuable gems are likely to be found with 
the further development of the deposits. 
This development is now in progress. The 
corundum of these placer fields is invaria¬ 
bly associated with other heavy concen¬ 
trates, often in appreciable amounts; these 
include monazite, zircon, chromite, illme- 
nite, magnetite and traces of platinum. 

Nevada 

SPECIAL CORRESPONDENCE 

There has been more stock gambling 
during the past year than at any other 
.time in the history of the State. Much of 
the money has been furnished by East¬ 
erners who have found that Nevada min¬ 
ing shares offer as good a chance of 
profit as horse races or other sports. The 
great fortunes made by some of the spec¬ 
ulators this year will attract capital for a 
long time to come. There is but little 
conservative mining in the State; the prin¬ 
cipal business of nearly all the mine man¬ 
agers is in hunting up new mines for their 
special group of capitalists, and in float¬ 
ing new companies. Everybody is in the 
game; clergymen are found on the direc¬ 
torates, and the governor of the State has 
lent his name to some very shady com¬ 
panies ; one, the Bullfrog Rush, is now in 
the receiver’s hands. 

HIGH PRICES FOR CLAIMS 

Prices for prospects are still out of all 
reason and one must be provided with a 
great vein of romance to do any business 
at all. I have heard of but one mine, out 
of all the hundreds that have been 
launched, that has paid dividends within 
a year of its discovery; this is the Nevada 
Hills, of Fairview. 

This asking of high prices is nothing 
new; I was told by George Grayson that 
he paid $85,000 for the Grand Prize mine 
of Tuscarora when there was only a lo-ft. 
hole on it. This must have been in the late 
70’s; in the Raymond reports of that 
period are complaints of the unreasonable 
prices given for undeveloped claims; 

however, the prices obtained now are 
probably records as regards mere pros¬ 
pects ; probably Greenwater holds the palm 
for that bad eminence. 

MOHAWK MINE 

The great feature of the year has been 
the rich strike in the Mohawk mine in 
Goldfield. Ore was discovered here by 
Hayes and Monette on their lease at a 
depth of about 250 ft. in April; this strike 
caused a rush for other leases and now 
the whole hillside is covered with hoists 
and looks like an active oil field with its 
forest of gallows-frames. These leases 
will nearly all end on Jan. i. Work is 
now being pushed as f^t .as possible, in 
some cases with six-hour shifts paying 
miners $5 per diem; nearl|tel the shafts 
have a separate engine fowlhch compart¬ 
ment. Exact production ftures are not 
attainable, but it is thou’ftt - the output 
since April will be sorro $10,000,000. 
Hayes and Monette, in' Edition to the 
ore already shipped to the'amount of $2.- 
600,000 to Nov. 20, will make a special 
shipment of 100 tons of ore, carrying 
about $1,500,000. 

The claims adjoining the Mohawk have 
been merged into the Goldfield Consoli¬ 
dated by Senator Nixon and George 
Wingfield. This company has 156 acres 
and a capital of $50,000,000 in 5,000,000 
$10 shares. Messrs. Wingfield charged 
the modest commission of 250,000 shares 
for making the combination. The shares 
are selling now' for about $7, or $35,000,- 
000 for the property. 

GOLDFIELD 

Goldfield is one of the most active 
places on earth, but much of the activity 
is misdirected to saloons and gambling. 
These evils are supposed to be necessary 
by the average Nevadan; however, I read 
that Cobalt, where there is a fairly active 
boom, does without these plagues. Gold¬ 
field has increased greatly in population; 
the present estimate is 15,000. There has 
been much suffering because of lack of 
fuel; wood has sold for $90 per cord. 
Owing to lack of rooms many of the 
poorer men slept in the saloons or in un¬ 
finished buildings. The death rate was high, 
as many as 20 deaths were reported in a 
day, but there is much difficulty in learn¬ 
ing the true state of affairs. Conditions 
are a little better at the close of the year. 
A curious phenomenon is the employment 
of prize fights as a booming factor. Gold¬ 
field has had one fight, and a large arena 
is building for a fight in Tonopah, on the 
first of January, and arrangements are 
being made for a fight at Rhyolite soon. 

Goldfield is the scene of the operations 
of the L. M. Sullivan Company, whose 
personnel and methods would make a 
startling history. They are reported to 
have received $80,000 a day from the sale 
of their widely advertised stocks and their 
advertising bills have been enormous. They 
seem to have obtained several good prop¬ 
erties which will perhaps make a profit 

cT 
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for some of their investors. This sort of 
mining is the twin brother of the Louisi¬ 
ana Lottery and most of the purchasers of 
the stocks realize that they are buying a 
lottery ticket. Stealing of rich ore, or 
“high grading” has become a leading busi¬ 
ness of Goldfield, and 50 assay offices 
have sprung up to handle this business. 

No important discoveries seem to have 
been made in Goldfield except in the im¬ 
mediate vicinity of the Mohawk. There 
have been some small strikes in the Great 
Bend, Daisy and other Diamondfield 
mines. 

BULLFROG AND OTHER CAMPS 

The Bullfrog district has been rather 
quiet during the year and nothing phe¬ 
nomenal is reported. The Gold Bar mine 
is said to have a very wide ledge of rather 
low-grade ore. The banner mine 
is still the Montgomery-Shoshone where 
work has been pushed. Men are now 
grading for a loo-stamp mill, which is 
expected to be running in March. Sev¬ 
eral other companies are talking of put¬ 
ting in mills, and the Bonny Claire mill 
will soon be running. Up to date the 
Tramp Consolidated seems not to have 
decided about its mill. 

A few miles north of Beatty was the 
camp of Transvaal, where there was a 
lively excitement for a few weeks in 
.\pril and May. Town lots were sold for 
$100 to $400 and for a time there was a 
population of several hundred. The camp 
is now almost deserted. 

A little work is being done in many 
camps south of Tonopah. A rush was 
made for the Saline valley copper de¬ 
posits in September, but il' have heard 
nothing since. The silver carrip of Klon- 
dyke seems to be coming to the front; a 
number of claims are being opened here. 
This camp antedates Tonopah; rich 
bunches of silver ore are found here in 
strong quartz ledges. 

TONOPAH 

Tonopah has gone on steadily; a threat¬ 
ened strike of the miners was avoided by 
wise management in the summer, and 
wages are now settled for three years on 
an eight-hour, $4 basis. 

The loo-stamp mill of the Tonopah 
Mining Company, at Millers, is now 
running, and the 40-stamp mill of the 
Montana Tonopah will soon be in oper¬ 
ation. The camp has been free from liti¬ 
gation for a long time, but an apex suit 
has just been started by the West End 
Consolidated against the MacNamara. 

MANH.\TTAN 

Manhattan was started in December, 
1905, and by April was a town of 3000. 
The mines here were largely financed from 
San Francisco, and the earthquake caused 
great depression; lately things have 
picked up a little on the report of the 
coming of a strong company bringing in 
water and building a large custom mill. 
There are some very promising properties 
in Manhattan, but they are cursed by liti¬ 

gation; the richest part of the camp is 
called Litigation hill, and is well named, 
as all of the mines are tied up with from 
one to seven suits. 

INADEQUATE LAWS 

Nevada laws and custom particularly 
favor litigation; 90 days is allowed for do¬ 
ing location work, and the claims are 
usually marked only by the center monu¬ 
ment. This gives a chance of swinging the 
claim should any neighbor make a good 
strike; then the prospectors have a pleas¬ 
ing way of destroying monuments and lo¬ 
cation notices. Great hardships are 
caused by the loose system of taking up 
ground. It would seem best to have all 
the claims officially surveyed within thirty 
days of location; this would be hard on 
the poorer prospectors in some cases, but 
it w'ould give certainty to titles, which .’s 
greatly needed. Some system of this sort 
and the abolishing of the apex law are 
greatly wanted reforms, although William 
M. Stewart, who knows as much mining 
law as anyone, says that the laws are good 
enough as they are and only need enforce¬ 
ment. But little ore has been shipped 
from Manhattan; the average ore is too 
low grade to stand the long haul to the 
railway. 

OTHER NEW CAMPS 

Twenty miles or so north of Manhat¬ 
tan is Round Mountain, where there have 
been some rich gold discoveries; the An¬ 
telope claim showed a sheet of gold 10 
by 14 inches, on a face of rock at the 
mouth of a badger’s hole. Great things 
are promised for this camp. 

On Oct. 29, there was a lively,scene at 
Walker Lake. The Indian reservation was 
thrown open on that day and some 4000 
people took part in the rush; most of 
them found men already in possession of 
the best claims. Much litigation will result 
should any good discoveries be made; so 
far, copper prospects are giving best prom¬ 
ise. It is said that 2000 claims located on 
Oct. 29 will be abandoned. 

The Blair mines at Silver Peak, have 
been sold during the year. A 20-mile 
railway connecting with the Tonopah & 
Goldfield Railroad, at Blair Junction, has 
been built, and the town of Blair started. 
This should be a genuine good camp for 
the Blair mines have been long and favor¬ 
ably known, the ore exists in large 
amount, the average is said to be a little 
below $10 gold, and with the wide ledges 
the costs should not be over $4 per ton, 
leaving a good margin of profit. The Val- 
calda mines, near the Blair mines, are 
said to have $2,000,000 in sight, whether 
prospectively, or problematically in sight, 
is not known, since there is very little to 
be learned in the shape of accurate figures. 
I predict a great development for this sec¬ 
tion. 

Northeast of Walker Lake there is 
much activity in copper mines and pros¬ 
pects; the Ludwig mine is shipping stead¬ 
ily, and said to be making a profit of $30,- 

000 per month; some of their ore is used ' 
for ornamentation, selling to New York 
jewelers for soc. per pound. 

Thirty-five miles northeast of Luning 
are the camps of Goldyke and Atwood; a 
ten-stamp mill is being erected at Goldyke 
on a wide low-grade ledge about which all 
sorts of optimistic predictions are made. 

Fairview has some good mines, the 
Nevada Hills being a specially good prop¬ 
erty. The town of Wonder, near Fair- 
view, is young, but has some very rich sil¬ 
ver mines and all speak well of this camp. 

Seven Troughs and Rosebud are among 
the newest camps; both are near Hum¬ 
boldt. Rosebud shows white porphyry 
Vith specks of ruby and stephanite; assays 
of croppings give up to $4000. Rosebud 
is said to be more promising than was 
Tonopah at the same age. Phonolite ’s 
also very new, the mines having been 
found in August; this is 12 miles north of 
lone, an old camp. The Silent Friend 
mine averages $35 for a 4-ft. ledge, with 
streaks giving higher assays. 

NEW PROSPECTS 

Many old camps are being reopened and 
prospectors are everywhere. Antimony is 
found in many places in Nevada; the Jap¬ 
anese are working mines in Lander 
county. 

Tungsten and molybdenum ores are 
found in Nye county, and a little prospect¬ 
ing has been done during the year, but 
nothing of much value has been opened 
thus far. Lack of all sorts of material 
has greatly hampered mine operators dur¬ 
ing the last months of the year, and the 
coal shortage has been a curse. 

Many railways are projected for Neva¬ 
da ; the San Pedro, Salt Lake & Los 
Angeles Railroad is already at Rhyolite 
and the Tonopah & Tidewater Railroad 
will soon reach the same place. This is 
Borax Smith’s road, and will be continued 
to join the Nevada Central at Austin, 
probably touching Manhattan and Tono¬ 
pah en route. 

The year 1907 should be a banner year 
for Nevada. The army of prospectors 'n 
the mountains are sure to make good dis¬ 
coveries ; most of the prominently rich de¬ 
posits have probably been found, but ores 
are now looked for that were not thought 
of a few years ago, and in formations 
that were passed by as barren. 

The biennial report of the Colorado 
State School of Mines has just been made 
public. In consequence of the number of 
students from outside the State having 
increased, the tuition charge for these 
will next year be increased to $150. It is 
to be hoped that at the coming session of 
the legislature ample provision will be 
made for the institution, which is becoming 
more important from year to year. The 
attendance is 294 at present, 43 per cent, 
coming from outside of Colorado, which 
shows the reputation the school is getting 
abroad. 



38 THE ENGINEERING AND MINING JOURNAL. January 5, 1907. 

REVIEW OF MINING IN FOREIGN COUNTRIES IN 1906 

The Transvaal—Rhodesia—Mexico—Ontario—Eastern States of Australia 

The mining industries of foreign coun¬ 
tries in 1906 generally showed the same 
prosperity that prevailed in the United 
States. The production of gold in South 
Africa was the largest on record, but 
nevertheless the year concludes with an 
unhappy feeling on the Witwatersrand, 
especially because of the unsatisfactory 
conditions arising from the labor question. 
In the mining industries of Canada and 
Mexico there have been gn’cat advances. 
In Australia there has been a boom, re- 
-sulting from the successful utilization of 
the great resources of zinc ore at Broken 
Hill. An especially remarkable feature of 
1906 is the great attention which is being 
directed toward the mineral resources of 
South America, which will doubtless re¬ 
sult in an important development of that 
continent in the near future. 

The Transvaal 

BY W. FISCHER WILKINSON* 

The value of the gold won in the Trans¬ 
vaal in 1906 was, in round figfures, twenty- 
five million pounds sterling, which repre¬ 
sents about 30 per cent, of the total pro¬ 
duction of the world. There has been a 
considerable increase over last and pre¬ 
vious years,, and the Transvaal will no 
doubt easily maintain its place at the top 
of the list of gold-producing countries. 

The Transvaal production is mainly de¬ 
rived from the Witwatersrand area, the 
outside districts contributing only about 4 
per cent, of the grand total. It is also in¬ 
teresting to note that 68 per cent, of the 
Witwatersrand output comes from the 
section between the Langlaagte estate on 
the west and the Witwatersrand mine, on 
the east, containing a continuous line of 
mines covering a distance of 12 miles. The 
following table compiled from the Septem¬ 
ber returns shows the relative importance 
of different sections of the Witwatersrand 
goldfield. 

Randf onteln to 

Ifo. of 
producfiii^ 

minen. 

No. 4»f 
Alampo. 

Percpnt»(?e 
of value 

of 
production. 

Champ d'Or. 
Princeas to Lang- 

11 840 10 

laagte Central.. 
Ijinglaagte Estate 

to City and Su- 

9 720 7 

Durban . 
Meyer and Charlton 

15 2110 31 

to Witwatersrand 22 3080 37 
East Rand Mines.. 7 1145 15 

Totals'.. 64 7895 100 
The large increase in the production 

over 1905 is due more to the increased 
scale of operations on the mines working 
in 1906 than to the accession of new mines. 

*CoD8uUlDg mining engineer, London, Eng¬ 
land. 

STATISTICS OF PRODUCTION GRADE OF THE ORE 

In January, 1906, there were 63 produc¬ 
ing companies in the Witwatersrand dis¬ 
trict, and in September, 65, the two new 
companies being the Cason of the Eiast 
Rand, and the Luipaardsvlei of the West 
Rand. The number of stamps dropping 
in January was 6920, while in September 
the number was 7915. The use of tube 
mills now largely increases the milling ca¬ 
pacity of the stamps, which are no longer 
the best standard of measurement. The 
tonnage treated forms a more trustworthy 
basis for comparison. 

During the month of January, 1906, i,- 
039,500 tons were milled, and in Septem¬ 
ber 1,235,055 tons, these figures including 
the outside mines. The value of the gold 
produced for the 10 months, January to 
October, was Witwatersrand, ii9,i77,737; 
outside mines, £799,664; or a total of £19,- 
977,401. The total production for the year 
may therefore approach £25,000,000. 

The September figures included the gold 
reserves to the value of £63,580 of the 
Goerz and Albu groups, the managements 
of which decided to stop the practice of 
keeping gold reserves for the purpose of 
equalizing the monthly returns. Several 
of the other groups now publish what 
their gold reserves are, but the amounts 
have not yet appeared in the output re¬ 
turns. From the figures published it ap¬ 
pears that on Oct. 31 the value of gold 
held in reserve by the Eckstein, Rand 
Mines, Goldfields and Barnato groups, 
was about £354,598, which gold might now 
well be included in the returns. 

The following table gives the figures of 
production and tonnage of the Transvaal 
from the commencement of gold mining: 

TRANSVAAL GOLD PRODUCTION 

(ChMiber of Miiiea Beliirn*.) 

Witwatersrand District.! 

Year, i 
Tons 

milled. 

Value 

Value. 

milled 

1884-9 1,000,000 
£ 8 

2,440.000 48 8 
1890 730,360 1,736,491 47 4 
1891 1,164,144 2,566,328 44 2 
1892 1.979.354 4.297.610 43.4 
1893 2.203.704 6.187.206 47 0 
1894 2.830.88.5 6.963.100 49 2 
1896 3.466.676 7.840,770 46.2 
1896 4,011,697 7.864,341'39 2 
1897 6,326,366 10.683.616 39.74 
1898 7,331.446 16.141,376 41.3 
1899 a 6,639,365 14,046,686 41.141 
1899 b 233.396i 1,020,787 .| 
1900 469,018 1,610,131 66 82 
1901 412,006; 1,014,687 49.26 
1902 3,416,813 7,179,074 42.00 
1903 6,106,016 12,146,307 39.79 
1904 8,068,295 16,639,219 38.46 
1906 ; 11,160,422 19,991.668 36 82 
1906 c 13,610,000 23,677,000 36.00 

Outside' Trans- 
Mines I vaal 
Value. Total. 

£ £ 
238,'231 2,678,231 
134,1641 1,869,646 
.367,977! 2,924,305 

I 243,461' 4 641,071 
293,292 6,480,498 
704.062 7 667,162 

1 728,776i 8,569,665 
i 739,4801 8,603,821 
11,070,109 11,653,725 
11,099,264; 16,240,630 

661,220| 16,728,693 

.i 1,510,131 
81,364 1,096,051 
74,691 7,263,666 

442,941 12,689,248 
615,690 16.064,809 

; 810,416 20,802,074 
I 962,000 24,639,000 

(a). Jan. to Oct. (b). Nov. to Dec., supplement¬ 
ary (Incomplete), (c). Estimated.; 

The average yield of the Witwatersrand 
mines, in 1906, amounting to about 35s. 
per ton milled, again shows a decrease. 
The average reduction in grade is due, as 
was pointed out in a previous review, to 
the increased scale of operations, which 
(by reducing the cost of working) allows 
of the profitable working of lower-grade 
ores than formerly. 

Classified according to the value of re¬ 
covery the September returns show the 
following figures: 

No. of 
companies. 

Yield per 
ton milled. 

3 
21 
20 

8 
9 
4 

20 to 258. 
25 to 30s. 
30 to 35s. 
30 to 408. 
40 to 458. 
45s. and over 

PRACTICE IN CHARGING UP DEVELOPMENT 

WORK 

The cost of development, which figures 
in the costs as development redemption, 
becomes proportionally reduced as the 
tonnage is increased. It may be well to 
explain that it is customary on the Rand 
to charge all development work, except 
main shafts, to capital account, and to write 
off to working costs a round figure per 
ton milled calculated on the available ore 
reserves. These figures have in the past 
been estimated on a conservative basis, 
and it will be evident that by including 
ore, which was formerly considered un¬ 
payable, the average cost of the ore re¬ 
serves may be considerably reduced. 

As to how development expenditure 
should be treated in the accounts has been 
the subject of discussion—some arguing 
that when a mine reaches the milling stage 
the development account up to that date 
should be closed, and that only the cur¬ 
rent development, which should of course 
be kept up to the scale of milling, should 
be charged to working expenses; others 
maintain that the development account 
should be gradually liquidated by charging 
an amount to working costs equivalent to 
what the ore reserves stand at in the 
books. As the development costs of a 
mine are usually highest in its early years, 
this system makes the working costs high¬ 
er than they really are when milling com¬ 
mences, and is, on this account, mislead¬ 
ing. 

In examining the working costs of a 
mine it is important to note whether the 
tonnage developed is equal to the tonnage 
milled, and that the amount charged to 
working costs is not less than that actu¬ 
ally expended. 

In charging to working costs a higher 
figure for development than what it actu- 
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ally costs when the producing stage is 
reached, a sinking fund for the redemp¬ 
tion of capital expenditure is being formed. 
If this policy is considered right, the re¬ 
demption of all capital expenditure should 
logically be provided for and not only of 
the money spent on development. But 
sinking funds for the redemption of capi¬ 
tal, except on development account, are 
not provided for and investors must take 
this into consideration. 

AMALGAM.\TION OF MINES 

During 1906 several amalgamation 
schemes were carried through with the ob¬ 
ject of increasing the working area, and 
of obtaining the advantages of large 
plants, and of reducing management ex¬ 
penses. Some of the smaller outcrop 
mines are now approaching exhaustion, 
and the ground remaining can, in certain 
cases, be worked with advantage by the 
neighboring deep level. Among such 
amalgamations may be mentioned those 
of the Wemmer and the Village Main 
Reef; the Henry Nourse and the Nourse 
Deep; the Geduld Group; the Klip Deep 
and South Wolhuter, and the South Gel- 
denhuis Deep, South Rose Deep, Rand 
Victoria and Rand Victoria East, which 

been sought by erecting a joint plant for 
two mines, each having its own stamps, 
tubes, and cyanide plant, but sharing in 
the power station. The Knights Deep and 
Simmer East have a joint plant of 400 
stamps and three tube mills, this being the 
largest reduction plant on the field. The 
Crown Deep and Robinson Central also 
have a joint mill, and the East Rand com¬ 
panies are also laid out on the coopera¬ 
tive principle. 

IMPROVEMENTS IN MINING AND METAL¬ 

LURGY 

The use of tube mills is being rapidly 
extended. In August, 1906, there were, 
according to South African Mines, 58 tube 
mills on the Rand. Their use has enabled 
higher extractions to be obtained, and an 
increased tonnage to be put through the 
battery as coarser screening can be used. 
The Knights Deep, for instance, put 
through, in September, 7.24 tons per stamp 
per 24 hours, while the Luipaardsvlei mill 
deals with about 8 tons, using 400-mesh 
screening. Both mines have stamps weigh¬ 
ing 1550 lb., and maintain an extraction of 
over 90 per cent. 

As regards fineness of ore reduction, W. 
A. Caldecott, the consulting metallurgist 

COST OF MINING AND MILLING • 

As an example of the present-day costs 
of mining and milling on the Rand I may 
give the costs of the Simmer & Jack Mine 
for the year ending June 30, 1906: 

Data: Tons milled, 624,507; sorting, 
16.83 per cent.; No. of stamps, 320; no 
tube mills. Yield of fine gold per ton, 
7,572 dwt. Value, 31s. 10.453d. 

Co«t per to.i 

Items. milled. 

a. d. 

Mine expenses. .10. 4.513 
Hauling expenses. . 1. 5.838 
Pumping expenses. 5.796 
Transport of quartz. 
Crushing and sorting . 

2.717 
7.322 

Mill expenses .. . 1. 8.328 
Cyanide expenses . . 1. 5.373 
Slimes expenses . 6.691 
Development redemption . . 2. 6.000 
Maintenance of buildings. 0.937 
Roads and surface Improvements. . 0. 1.156 
General charges . . 0. 9.891 

Total . .20. 4.762 

Of the ore mined 47 per cent. was 
broken by hand and 53 per cent by ma¬ 
chines. 

The report of the Rand mines group of 
nine mines for 1905 gave the following 
figures based on 2,023,239 tons milled: 

Higbett. Lowest. A.T«rage. 
s. d. 8. d. s. d. 

Revenue per ton. 63. 10.634 38. 2 061 36 3 732 
Expenditure per 
ton. 29. 1.680 19 3 407 22 9 824 

Working proat..32. 2.822 1. 0 336 12 6 908 

four companies will in future become the 
Simmer Deep. 

These amalgamations have on technical 
grounds much to recommend them. In 
the early days of the Rand the parceling 
out of the ground was done on too small 
a scale, and the boundaries were in many 
cases irregular and unsuited for economi¬ 
cal working. But exception has been 
taken to some ’of the amalgamations on 
the ground that the shareholders in the 
different mines have little say as regards 
the terms, which are practically arranged 
for them by one or other of the big finan¬ 
cial houses. Take, for instance, the case 
of the Henry Nourse and Nourse Deep 
amalgamation. The former mine was one 
of the old-established outcrop mines, 
which had for years paid regular divi¬ 
dends and had an assured future before it 
of about 17 years. Judging by its past 
results and by the favorable statements of 
the directors as regards the future, the 
mine appeared a particularly sound min¬ 
ing investment. The controlling house, 
however, suddenly proposed and carried 
out a scheme for amalgamating the com¬ 
pany with another neighboring mine also 
.'.nder its control. Although in theory 
the property of the Henry Nourse share¬ 
holders has been improved by the fusion 
with another mine, due to possible ad¬ 
vantages of longer life and cheaper work¬ 
ing costs, the practical result to them has 
been that, instead of their customary divi¬ 
dend of over £100.000 a year, their share 
in the profits of the combined concern in 
1906 was only £56,250. In the face of 
the.se figures it seems that the objections 
raised to this amalgamation were not 
without weight. 

In some cases economy of working has 

to the Goldfields group, informs me that 
now 97 per cent, of the total ore passes 
a 60-mesh screen (0.010 in. aperture), and 
that the stamp battery’s economic limit ap¬ 
pears to be 92 per cent., the rest being 
done by tube mills. 

There is not much variety in the 
methods of milling and cyaniding. 
Denny Brothers, however, have intro¬ 
duced at the George Goch and Meyer & 
Charlton mills a new method in which the 
use of cyanide solution in the battery and 
filter presses in the extractor house are 
the chief features. A detailed account of 
these plants was given in a lengthy paper 
read before the South African .\ssociation 
of Engineers. 

It is too early yet to say whether the 
new process is more economical than that 
in common use. The inventors may, 
however, be congratulated in having 
struck out a new line, and in having 
erected a plant which as regards first cost 
is said to compare favorably with the 
standard plant of the field. 

Among metallurgical improvements may 
be recorded the use of zinc fume for pre¬ 
cipitating gold dissolved in acid washes 
from the clean-up of zinc gold slimes, a 
process which is to be tried on working 
solutions. 

A new departure as regards manage¬ 
ment which is being tried at one of the 
Goldfields mines is in placing the whole 
of the reduction plant under one manager 
instead of having separate managers for 
the mill and cyanide works. This change 
has been successful, and it is probable tha: 
the system will be extended. 

Belt conveyors for ore and sand have 
come largely into use. 

The report of the Consolidated Gold¬ 
fields gives some interesting figures as re¬ 
gards the amount paid in wages on the 
Transvaal gold mines during the year 
ending June 30, 1906. They are: White 
men, £6,341,706; Chinese, £2,742,239; Ka¬ 
firs, £1,079,908. 

Gold to the value of £22,100,707 was re¬ 
covered during the same period, and was 
distributed as follows: 

Per cent. 

To Working costs. £14.637,043 66 23 
Dividends. 5,234,750 23.69 
Profits tax... 476,000 9.15 
Reserve fund, debenture 

redemption and In- 
terest, machinery, re- 
newals, etc . 1,753,914 7.93 

Total. £22,100,707 100.00 

The working expenses of the producing 
mines of the Goldfields companies were 
approximately in the following propor¬ 
tion: White wages, 34.5; colored wages, 
19; stores, 39.5; sundries, 7; total, 100 per 
cent. 

PROFITS IN MINING 

The profits earned by the mines show a 
general increase over 1905. For the first 
half-year 29 companies on the Witwaters- 
land paid out £2,535,706 and three outside 
companies, £110.623, or a total of £2,425,- 
083. As increased dividends for the sec¬ 
ond half-year may be expected, the total 
for the year will probably be between five 
and six million pounds sterling. 

DIVIDEND LIST OF GOLD MINES OF THE 

TRANSVAAL 

Year. £ Year. £ 
1887 . . 12.970 1897 . . 2.707.181 
1888. . 112.802 1898 . . 4,848,238 
1889 . . 432..541 1899 . . 2,946,368 
1890 . . 2.'>4,.5.51 1900 . . . 
1891. .... 334.098 liWl. . 415,813 
1892 . 879,320 1902 . .2,121.120 
1893 . _ 955,3.58 191X1. ... . 3,346,502 
1894 . . 1,527.284 1904 . .3,911,093 
1895 . 
1896 . 

. 2 040.a52 

. 1.513.082 
1905 .. . 4.867.539 
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Of the 65 producing companies, 29 paid 
dividends during the first half-year of 
1906. 

The mines of the Central Rand are the 
largest profit earners, seven mines dis¬ 
tributing 46 per cent, of the total divi¬ 
dends of the Witwatersrand. The Robin¬ 
son mine heads the list with a half-yearly 
dividend of £247,500. 

The finance companies have not done so 
well as the mines, owing to the heavy fall 
in the value of South African mining 
shares, necessitating the writing off of 

.large sums for depreciation of securities. 
According to the Investors’ Chronicle, the 
market value of 44 leading companies, 

. which was £154,509,000 on Dec. 12, 1904, 
had fallen on Nov. 26, 1906, to £70,308,489. 
Goerz & Co. for the year ending Dec. 31, 
1905, wrote off £331,851. The General 
Mining and Finance Company for the 
same period £230,164, and the Consoli¬ 
dated Goldfields of South Africa, for the 
financial year ending June 30, 1906, wrote 
off £700,000. All these companies passed 
their dividend, as did also the East Rand 
Mines. The latter company appears to 
have been unfortunately financed, the div¬ 
idends of the profit-earning subsidiaries 
being passed to meet expenditures for 
new plant, 

THE L.\B0R SITUATION 

The mining industry continues to suffer 
. from an insufficient supply of unskilled 
labor. The following table gives stati.s- 
tics of the. labor supply during 1906 and 
previous years: 

LABOR STATISTICS (MINES DEPARTMENT). 

PERSONS EMPLOYED IN GOLD MINES 

AT END OF MONTH 

White. CohirtMi. CIliuefte* 

1902—.JlKlV. .. .;. . S.liy 32,616 
. lo.2:»_> 4r),(;‘)8 

(■k:,221 

1904—.June. 
. 
. laTia 74,632 1,(HJ4 

December. . i.'.,()2a 83,639 20,885 
1905—.TUne .. . 16,959 104,902 41.:UO 

December. . 18,159 93,831 47,267 
1906—.June ...-. . 17,959 90,-882 .52,352 

In' June, 1906, the labor employed o;i 
all mines, including gold, coal and dia¬ 
monds, was; Whites, 19,329; colored, 
108,980, and Chinese, 52,352. 

The present labor force is concentrated 
on the best producing properties, while 
the less promising properties, and those 
which are some distance from the produc¬ 
tive stage, have to remain comparatively 
idle. Owing to the uncertainty as regard.s 
labor and in some cases to the difficulty 
of raising fresh capital, work on the un¬ 
productive mines has been reduced since 
the beginning of 1906. In January there 
were 57 developing companies, using 173 
machine drills; while in September there 
were 48 companies, using 146 drills. 

The Chinese supply has ceased, and by 
the end of next year about 20,000 will be 
free to return home on the expiration of 
their three years’ engagement. Re-enlist¬ 
ment may take place, but in any case it 
seems that this labor will be a decreasing 
quantity. The Chinese now represent 
about a third of the unskilled labor supply. 

and their repatriation must necessarily 
mean a considerable contraction of min¬ 
ing work and of gold production, and the 
dismissal of a large number of whites. 

From an economic point of view, as re¬ 
marked in my last year’s review, the ex¬ 
periment has proved a success. If, on 
other grounds, the policy is now to be re¬ 
versed, it is to be hoped that it will be 
done gradually, so as to prevent, as far as 
possible, any sudden dislocation of busi¬ 
ness, which would bring ruin or distress 
to thousands in South Africa. 

FUTURE PROSPECTS 

There is some hope that an important 
economy of labor may be brought about 
by the introduction of small machine 
drills, which can be put into the hands of 
Kafirs. But the solution of this problem 
has not yet been obtained, although the 
experiments made in this direction appear 
to be meeting with success. The mining 
correspondent of the African World 
(Nov. 17, 1906) says that experiments at 
the Robinson niine with the Gordon stope 
drill have shown that a Kafir can put in 
eight 3-ft. holes with this machine against 
one by hand. 1 have not yet seen any offi¬ 
cial figures, and no doubt an extended 
trial will be given before responsible en¬ 
gineers will maki) a statement, but it 
-eems probable that a reliable stope drill 
will before long become an accomplished 
fact. Its adoption rriiTst bring about a 
great economy of labor, and will go a long 
w.iv toward solving the labor problem. 

Further, a reduction in the cost of livin.g, 
which time will no doubt bring, will also 
tend to alleviate the position by making it 
economically possible to employ more Eu¬ 
ropeans. But a reorganization of the 
methods of working on th'ese new lines 
cannot be done in a moment, and it does 
not seem that there is much hope for any 
rapid expansion in the industry, while '.f 
the Chinese are repatriated, a serious set 
back will certainly take place. 

Spanish Mineral Trade 
Exports of metals from Spain for the 

10 months ending Oct. 31 are reported by 
the Revista Minera as follows, in metric 
tons: 

1905. 1906. Cbangfs. 

Pig Iron. 45,413 28,430 D. 16,983 
Manf. iron. 4,404 22,303 I. 17,809 
Copper. 8,650 8,902 I. 246 
Copper precipitate. 14,423 18,696 I. 4,173 
Zinc. 1,198 1022 D. 176 
Lead.142,973 147,458 I. 4,486 

Exports of minerals for the lo months 
were as follows: 

1906. 1906. Changes 

Iron ore. 6,818,362 7,895,399 I. 1,077,037 
Copper ore . 861,994 923,119 1. 61,125 
Zinc ore. 110,913 116,028 1. 6,066 
Lead ..re. 5 050 3,798 D. 1,262 
Manganese ore. 38,417 85,197 I. 46,780 
Pyrites.  604,024 864,228 I. 260,204 
Sulphur. 904 651 I. 2.53 
Salt. 303,t 20 387,126 I. 84,106 

Imports of chemicals for the lo months 
were 11,627 tons alkaline borates and sili¬ 
cates; 11,837 tons caustic soda and potash; 
2266 tons sulphate of soda; 151,726 tons 
mineral fertilizers; 76,049 tons phosphates 
and basic slags. 

Rhodesia 

BY W. FISCHER WILKINSON* 

The gold production for 1906 may be 
expected to reach 555,000 oz. of a value 
of £2,053,000. Rhodesian returns are not 
made in fine ounces except in the case of 
of the Panhalonga and Rezende mines, 
w hich are up to date in this respect. The 
official figures for the 10 months ending 
Oct. 30 were 457,153 oz. of an approximate 
value of £1,681,215. Besides gold there 
is a production, not indeed of much im¬ 
portance, of silver, lead, coal, wolfram, 
chrome-iron ore, and diamonds. The fol¬ 
lowing table shows the gold production 
from the commencement, in ounces: 

GOLD PRODDCTION OF RHODESIA 

Prior to Sept. 1, 1808. G,470 
Sept. 1 to Dec. 31, 1808... . 18,085 
1800 . 65,303 
1000 . 01,040 
1001 . 172,061 
1002 .  104,160 
1003 . 231,872 
1004 . 267,737 
lOO.V . 400,836 
1006 estimated.555,000 

Total .2,012,473 

.\ccording to the statistics of the Cham 
her of Mines the gold production from 
1898 to March 31, 1906, was as follows: 

Tons of 
2,000 lb. 

Oz. Value. 

MatabelelaiiO. .. 2,5.57.799 1,221,.586 4;4,427,.598 
Mastioiialand. .. 714,265 341,609 1,2S8,494 
Tati Concessloiit... 39,161 20,926 63,986 

Total. .. 3,341 226 1,584,121 ,£5,730,078 

The most noticeable feature in the re¬ 
turns for 1906 is the large number of 
sm.'ill producers having batteries of five 
stamps or under. Whether this source of 
gold will be permanent seems doubtful. 2\s 
pointed out in the president's address to 
the Chamber of Mines in reviewing the 
work of the financial year ending March 
3t, 1906, many of the small workers and 
tributors are working on properties 
partially developed by companies that 
have exhausted their working capital. 
Quartz mining is not generally profitable 
for the man of small means, and a time 
must come when development is necessary 
ir order to obtain grist for the mill. The 
president does not anticipate that the pro¬ 
duction of gold by the small producer 
will be maintained at its present figure. 

The official figures for the first 10 
months are as follows : 

RHODESIA CHAMBER OF MINES 

Month Tons milled Stamps Oz. Value 
1906. £ 

.Tanuary ...106,032 892 43,3.53 159,.597 
February .. 95,033 882 38,375 141,707 
March _112,.531 809 44.916 16."),343 
April .107,129 920 43,024 161.433 
May .116,568 999 47,135 1751658 
.Inne .112,631 991 47,664 174,022 
.Tilly.120,420 1,024 48,485 175,708 
August -123,773 1,065 .50,127 182,577 
September . .118,088 1,012 48,410 176,170 
October . 45,664 *169,000 

Total .457,153 1,681,215 
‘Estimated. 

DIVIDEND-PAYING MINES 

An unfavorable feature of the gold¬ 
mining industry of Rhodesia is the lack of 

•Consulting engineer, London, England. 
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dividends. During 1906 only two com¬ 
panies, viz., the Globe & Phoenix and the 
Giant, declared dividends. The latter is 
a new company, which commenced crush¬ 
ing in December, 1905, added materially 
to the output. It has a mill of 15 stamps 
and two tube mills. The value of the out-' 
put is about £9000 per month, of which 
about £5000 is profit. This company paid 
its first dividend of 7.5 per cent, in July. 
The capital is £250,000. A wide reef is 
worked and the filling in of stopes is prac¬ 
tised. The Globe & Phoenix mine, which 
has a 40-stamp mill, continues to make 
good returns and to pay dividends. 

NON-DIVIDEND-PAYING MINES 

The Killarney Hibernia mine has a 20- 
stainp mill and a tube mill. The monthly 
value of its output is about £5000, but the 
company has not yet paid a dividend, and 
the development of the mine in depth has 
hteii disappointing. The Selukwe mine 
with 40 stamps is one of the principal 
producing mines, but it has not paid a 
dividend since 1903. The Wanderer, 
which is more of a quarry than a mine, 
crushes the largest number of tons per 
month of any Rhodesian mine. It has a 
dry-crushing mill equivalent to loo ordi¬ 
nary stamps. The value of its monthly 
output is in the neighborhood of £^000. 
For the year ending March 31, 19TO, it 
crushed and treated 174,975 tons at a cost 
of (exclusive of development redemption) 
6s. 9.38d. per ton. Nine other Rhodesian 
mines operating 195 stamps crushed 
360,018 tons during the same period at a 
cost, exclusive of development redemp¬ 
tion, of 21s. 5d. per ton. Other mines 
treating over 4000 tons of ore a month are 
the East Gwanda with 60 stamps, the 
Sabiwa with 40 stamps, the Ayrshire with 
60 stamps, and the Penhalonga with 50 
stamps. Attention is now being paid to 
the mining of low-grade iron stone and 
schistose ores as distinct from ordinary 
quartz reefs. 

DISCOVERY OF DIAMONDS 

.\ discovery of diamonds which may 
turn out to be-of some importance has 
been made at Somabula in the Gwelo dis¬ 
trict, a place situated on the Buluwayo- 
Salisbury railway. The diamonds, with 
which are associated other gem stones, of 
no great commercial value, how'ever, are 
found in a gravel deposit resting on a de¬ 
composed surface of granite. The oc¬ 
currence is, therefore, an alluvial digging 
and not a pipe, and is probably similar to 
the diamond fields of India and Brazil. 
Stones of good quality have been found. 
\’p to March, 1906, the production wa.« 
1161 carats valued at £4028. A plant 
capable of treating 500 loads a day is in 
course of erection. 

It is estimated that the copper output at 
Mount Molloy, Queensland, during 1907 
will be 2000 tons of blister copper. This 
is assuming that necessary additions are 
made to the reduction plant. 

Mexico 

BY C. A. BOHN* 

In a review of the year’s mining and 
metallurgy in Mexico, naturally the first 
thought is of silver. Mexico is still the 
leading nation in the production of this 
metal. Yet it is not alone to silver that 
her greatness is now due, for as the gov¬ 
ernment has adopted the gold standard, 
the output of the gold mines of the 
country has increased until production 
more than meets the demand of the 
country, and Mexico easily stands fourth 
among the world’s gold producers, being 
preceded only by the United States, Af¬ 
rica and Australia. Likewise in copper, 
the production continues at such a pace 
as to keep it second only to that of the 
United States. In the output of lead, 
Mexico is surpassed only by the United 
States, Germany and Spain. Among 
other mineral products are iron, coal, oil 
and asphalt, zinc, sulphur, tin and mer¬ 
cury; the salt beds and salt lakes; the 
building stones, the onyx of Puebla, and 
precious stones, of which the most im¬ 
portant are opals and turquoise. 

The greater attention, however, is paid 
to the production of silver and gold, and 
in the production and extraction of these 
two metals has the greatest progress been 
made. .'\s will be seen, much of this 
progress has been due to the application 
of cyanide process to the copper-free 
silicious ores, very few of which are not 
amenable to this treatment. In the intro¬ 
duction of this process great credit is due 
the Mexican Gold and Silver Recovery 
Company, which for 12 years has held the 
rights in Mexico to the McArthur-For- 
rest cyanide patents. This company’s ex¬ 
perts have demonstrated the process in 
Sonora, Sinaloa, Chihuahua, Durango, 
Zacatecas. Guanajuato, Michoacan, and 
all over the Republic. What promised to 
be a long and expensive litigation over the 
right to hold a patent on this process was 
instituted early in February by the man¬ 
ager of the Recovery company, against 
the Guanajuato Reduction and Mines 
Company, for use of the cyanide process 
without paying royalties, but the contro¬ 
versy was amicably adjusted by the pay¬ 
ment of a nominal sum for the perpetual 
right to use the process. 

SILVER AND GOLD 

Guanajuato—Of the silver-producing 
districts, Guanajuato is in the lead. Only 
a few properties were working in a small 
way at the time the Guanajuato Consol¬ 
idated Mining and Milling Company en¬ 
tered the district and took hold of the Sir- 
ena mine seven years ago. After heavy ex¬ 
penditures in development and equipment, 
Jan. I, 1905, saw this company with 90 
stamps dropping and practically satisfied 
with the success of cyanide, after concen¬ 
trating, for the treatment of its ores. In¬ 
cluding that done in the patios, 300 tons 

•Mining engineer, City of Mexico, Mexico. 

were being treated daily in Guanajuato, 
which would have given a total valuation 
of $2,000,000 for the year’s product. The 
opening of 1906 saw this output doubled; 
the pay rolls had increased from $80,000 
to $200,000 per month, 200 stamps were 
dropping, treating 600 tons daily and 
giving a production at the rate of $4,000,- 
000 Mexican per year. The advantages of 
electric power have been proved; the 
cyaniding of low-grade ores and the old 
dumps is no longer an experiment; the 
profits on $30 ore have been raised to 
about $22, where, formerly they were less 
than $3, and it has needed only capital to 
make Guanajuato one of the leading 
silver-producing camps of the world. 
This has been done principally with 
American capital. 

The history of one company is the his¬ 
tory of all, and I can do no better than to 
record here the year’s work of the Guan¬ 
ajuato Reduction and Mines Company, 
operating all the old producing mines of 
the mother vein of Guanajuato, except 
the Sirena. Work was started upon an 
80-stamp mill and cyanide plant in March, 
1905, and was completed in March, 1906, 
since which time the mill has run in its 
entirety something over 98 per cent, of its 
possible stamp hours, and upon ores about 
one-half of which have been old waste 
and one-half mine ore. An extensive 
compressor plant was at the same time in¬ 
stalled on the Cata mine, which is the 
central one of the group, and most ener¬ 
getic development work was prosecuted 
throughout the entire year with very 
favorable results. For the unwatering of 
the huge Rayas and Mellado workings, 
occupying the southern one of the two 
miles owned by the Guanajuato company, 
two 300-gal. pumps were installed in 
the Cata, upon the looo-ft. level, and were 
connected by piping to an aperture in a 
dam separating the Rayas and !Mel- 
lado mines from the Cata, on a deep level, 
the pumps thereby receiving their w'ater 
under pressure of approximately 400 lb. 
per sq.in. and performing the labor only 
of lifting this pressure to 425 lb. Un¬ 
watering is proceeding at the rate of 600 
gal. per minute, day and night. The 
Tepeyac mine, lying to the north, has, in 
this same manner, been unwatered to the 
bottom and the unwatering of the Valen- 
ciana will shortly follow. 

The ores, while containing a fraction of 
their values in gold, are silver ores and 
mary doubts were expressed as to the 
ability to treat them by the cyanide pro¬ 
cess. This has been so successfully ac¬ 
complished, however, that extraction of 
better than 86 per cent, has been steadily 
obtained. The company owns dumps ag¬ 
gregating 2,000,000 tons, all easily acces¬ 
sible to the mill site, and the original de¬ 
sign of the mill involved the installation 
of a looo-ton plant, of which the present 
80 stamps constitute one unit. The 
working of these dumps has been so much 
more profitable than the original estimates 
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that contracts have been let for all ma¬ 
chinery and excavations, while founda¬ 
tions are now practically complete for an 
additional 80 stamps; it is probable that 
J)efore these are installed the third unit 
will likewise be under way. It is expected 
that the second 80 stamps will be in oper¬ 
ation by August, 1907, making this the 
largest mill under a single roof in 
the Republic. The stamp mill and 
concentrating units are located immed¬ 
iately at the mines, the tailings of the 
concentrators being conveyed a distance of 
more than a mile through an 8-in., cast- 
iron pipe, laid on a 2% per cent, grade, to 
the Flores hacienda, an old patio haci¬ 
enda in the city of Guanajuato, where 
they are cyanided, and the waste dis¬ 
charged into the main stream of the dis¬ 
trict. 

In addition to the mine development 
-satisfactory progress has been made in 
opening up the immense masses of stope 
fillings in the old mines, which exist in 
widths up to 50 ft., the average grade of 
which is about $10 (U. S. gold) per ton. 
On the least calculation the company’s 
^ines on the mother vein have 1,500,000 
tons of this grade. 

The company also owns a mile along 
•the main La Luz vein, north of Guana¬ 
juato, the mines held there embracing the 
Purisima, San Pedro, Rosario and Pili, 
all very important producers in the past, 
Tjut now' flooded. One of the shafts of 
this group has been put in excellent con¬ 
dition, with electric hoists, and unwater- 
ing is proceeding. At the same time a 
fair amount of development has been done 
upon virgin ground between these old pro¬ 
ducers with such results that it is con¬ 
templated, before long, to install a 250-ton 
unit upon this group in addition to the 
installations upon the mother vein. 

With the companies: Guanajuato Con¬ 
solidated, Peregrinas, Guanajuato Amal- 
-gamated, Central, Nayal, El Cubo, Car¬ 
men. Pinguico and others, practically all 
is new work, but the metallurgical problem 
is the same, and all are cyaniding, so that 
combined there are 650 stamps now drop¬ 
ping in Guanajuato, treating 2000 tons a 
day. or at the rate of $14,000,000 (Mexi¬ 
can) a year, an increase of more than 50 
per cent, over that of the most flourishing 
bonanza days of the past centuries. Nor 
is the end yet in view; for example, in the 
w'orkings of the Pinguico mine of 
the Guanajuato Dev'elopment Company, 
where marvelous bodies of ore have 
been encountered, it is said that once 
as much as St.ooo.ooo worth of ore was 
opened up in a week’s development work. 

The future of the camp is to be greatly 
aided by the extension of the Mexican 
Central Railroad from Marfil into Guana¬ 
juato, and the building of a line from 
Guanajuato, viA Marfil and San Gregorio 
(this much of which has been in opera¬ 
tion for some years), to Salamanca to con- 
-nect with the Mexican National Railroad, 

both of which lines Guanajuato should 
have had years ago. 

Pachuca—Next to Guanajuato, of the 
old camps, comes Pachuca, but unlike 
Guanajuato it had not particularly de¬ 
clined, one of its old plants alone, the 
Hacienda de Guadalupe, of the Santa 
Gertrudis & Guadalupe Mining Com¬ 
pany, treating 150 tons a day by the old 
process of Bartolome de Medina. In Feb¬ 
ruary, 1906, the United States Smelting, 
Refining and Mining Company, of New 
York, purchased through the MacDonald 
Brothers, of Guanajuato, the famous old 
Real del Monte mines, and since thit time 
the property has been practically closed 
down while a full electrical equipment is 
being installed, and a 250-ton cyanide 
plant is being erected. It is understood 
also that the Blanca y Anexas, another of 
Pachuca’s largest properties, has just been 
sold for $10,000,000 (Mexican). 

Zacatecas—This famous old silver camp 
where the patio prevailed, which had fal¬ 
len off much more in its production than 
the two just mentioned, seems to stand a 
fair chance of being revived. The old San 
Rafael group was taken up by El Grande 
Mining Company, of A. E. Stillwell and 
associates, and active mining operations 
were resumed about the middle of the 
year. The property is being slowly un¬ 
watered, and results so far, especially 
from the work in virgin ground, have been 
most encouraging. El Bote, also famous 
during the last century, has been under 
examination for some months by an Amer¬ 
ican company. The old Tajos de Panuco. 
which gave the silver for the coins minted 
in Zacatecas as early as 1560, is being un¬ 
watered by New York capital, as is also 
the San Roberto, adjoining the Mala 
Noche, while it is probable the Veta 
Grande will also be unwatered to admit 
of examination. As yet little has been 
done here with the cyanide process, but 
unquestionably the coming year will see 
its introduction in this old camp. 

San Luis Potosi—The success of the 
cyanide process has been proved for some 
years in the treatment of the old dumps 
in the San Pedro district near San Luis 
Potosi, though the greater part of the ores 
still go to the smelter of the Mexican 
Metallurgical Company, at the latter point. 
This company has opened up this year 
large bodies of silver-bearing lead and 
iron ores in the properties it holds under 
lease from the Victoria company in the 
San Pe<)ro district. 

Chihuahua—In Ocampo, or Jesus Maria, 
the seat of the Rayon district in western 
Chihuahua, beyond Minaca, where stamps 
and amalgamation, with and without con¬ 
centration, have been in use for years, the 
success of the Concheno Mining and Mill¬ 
ing Company, with its 60 stamps and 
cyanide plant, has convinced the skeptical, 
and the past year saw the extension of 
cyanide practice to the other companies, 
led perhaps by the Greene interests. At 
the famous Dolores mine. May, 1906. saw 

the successful institution of cyanide after 
amalgamation. In Parral, too, the initia¬ 
tive has been taken by the Veta Colorado 
in the starting of a 250-ton cyanide plant, 
which will be the first in the district, and 
if a success will be followed by others and 
possibly by a looo-ton custom plant. 

Jalisco—In the Etzatlan district of this 
State the greatest activity was shown dur¬ 
ing 1906, and the Amparo Mining Com¬ 
pany, of Philadelphia, owning the old 
Santo Domingo mine among others south 
of Etzatlan, has gradually brought up its 
production to too tons a day, and with a 
20-stamp experimental mill has proved the 
practicability of the cyanide process for its 
ores, so that orders have been given for a 
20o-ton plant for the treatment of the low- 
grade ores that will not stand shipment, 
and possibly eventually for the treatment 
ol all its ores. In the old properties of 
Mololoa and Tamara in Hostotipaquilla, a 
district north of Etzatlan, remarkably rich 
bodies of ore have been disclosed, and the 
last months of the year saw a large com¬ 
bination effected between these properties 
and those of Amajac, which will mean 
much for that section. As yet the patio is 
in use in this district for the ores that are 
not shipped. At El Favor mines, owned 
by a company of the same name, and 
controlled l)y Makeever Bros., of Boston, 
what is believed to be the Mololoa vein 
was ercountered in October, and a large 
body of ore is being blocked out, only that 
produced in development work being 
shipped, while the rest is left in the mine 
for treatment in the immense mill for 
which experiments on the ore are now be¬ 
ing carried on. 

FA Oro—The mining camp of El Oro 
extends from the town of El Oro, in the 
State of Mexico, over into the State of 
Michoacan. and includes Tlalpujahua. Into 
this di.strict electric power was introduced 
by the Mexico Light and Power Company, 
from its power plant at Necaxa over a 
distance of 200 miles, and with El Oro 
Mining and Railway Company the re¬ 
placement of steam by electricity w'as be¬ 
gun in F'ebruary and applied throughout 
the property. The operation of the elec¬ 
tric plants has been most satisfactory since 
the installation, and has resulted in a re- 
ducticn in the cost of power from $150 or 
$200 per horse-power-year down to about 
$50. and a consequent lowering of the 
milling cost from about $7 to $5. This 
company reported in June, 1906, for the 
preceding 12 months’ work, a total pro¬ 
duction of 234,079 tons, from which were 
realized $2,225,000 gold at a total cost of 
$1,257,000, and of the resultant profits 
$675,000 gold W'as distributed in dividends, 
or something over $100,000, Mexican, pei 
month, while the Dos Estrellas Company 

, has kept up its regular monthly dividend 
of $40, Mexican, per share, or a total of 
$120,000 per month; this should be ma¬ 
terially increased after the completion of 
the new mill, with 120 stamps and thrc 
24-ft. tube-mills, capable of treating 60c 
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tons daily. The Esperanzas Mining Com¬ 
pany, said by many to be the most pro¬ 
ductive gold-mining company in the world, 
has continued paying its dividends ot 
$400,000, gold, per month. This company 
has resorted to the novel expedient of 
further leaching with water the old dumps 
that have been acted on by weather, and 
this water passed over zinc. 

The combined production of these three 
El Oro properties, amounting to a little 
over $12,000,000, Mexican, per year, of 
which 80 per cent, is gold, makes it the 
second most productive gold-mining cen¬ 
ter on the American continent; the re¬ 
duced cost of extraction, owing to the in¬ 
troduction of electricity, and the develop¬ 
ment of the smaller properties will great¬ 
ly increase this enormous output in the 
present year. At the properties of the 
Mexican Mines of El Oro, Ltd., several 
thousand tons have been opened up, and a 
plant of 20 stamps, with tube-mills and 
cyanide tanks for 100 tons daily capacity, 
is under erection. The Chihuahua, Alde- 
baran, Victoria and a number of smaller 
properties are actively engaged in develop¬ 
ment. 

Miscellaneous—In Sonora the great cop¬ 
per camps so overshadow all else that 
little is heard of other work, but rich sil¬ 
ver-lead ore has been opened by the 
Cubana Consolidated Copper Company, at 
Arizpe, 40 miles south of Cananea; at the 
Pichaco mines, southeast of Cananea, 
bought from Phelps-Dodge Company by 
Clancy Bros., of Detroit, bodies of silver 
and gold ores are being developed and are 
treated at the 200-ton mill just completed 

■on the Oro Maximo Mining Company- 
property, under the same ownership. 
Chas. Butters has started the cyaniding of 
his low-grade ores at the Grand Central, 
while the Boss process, followed by cya¬ 
nide, is used at the Creston Colorado, both 

■of which are at La Colorado, Sonora. At 
the Llanos de Oro placers, Epes Randolph 
is putting in a loo-stamp mill, while the 
•Greene Gold Company is installing 
<lredges of 2000 tons daily capacity for 
operation on La Brisca placers. In 
Chihuahua the Lluvia de Oro is putting in 
a lOO-ton plant with cyanide after amalga¬ 
mation, while the Palmarejo and Mexican 
Gold Fields, Ltd., has been put on a profit¬ 
able basis by increasing to too tons a day 
and cyaniding after concentration. 

Metal Refinery—In connection with the 
country’s gold and silver production the 
most important new work of the year was 
the putting in operation of the electrolytic 
refinery of the National Metal Company, 
in Mexico City, from which the first ship¬ 
ments of fine silver and fine gold were 
made in January, 1906. The melting de¬ 
partment of this plant consists of three 
Dore furnaces, one reverberatory furnace 
and three tipping-retort furnaces; the 
parting and refining departments are made 
up of 10 sections of four cells each for the 
•electrolytic refining of silver by the Moe- 

bins process, and one section of six cells 
for the electrolytic refining of gold. 

The refinery is receiving base bullion 
and cyanide and sulphide precipitates from 
almost every State in the Republic, and 
among these receipts is practically the en¬ 
tire output of the Guanajuato, El Oro and 
Pachuca districts, with many others. The 
business has grown from a necessarily 
small beginning up to where now the 
monthly production amounts to 500,000 oz. 
of fine silver and 25,000 oz. of fine gold, 
which is about two-thirds of the actual 
capacity of the plant, and as the output is 
continually increasing there is no doubt 
that additions will have to be made to 
the plant during 1907. Of the product, 
which, in both silver and gold, is 9998 
fine, all the gold is sold to the Monetary 
and Exchange Commission of the Federal 
Government, while the silver, with the 
exception of a small proportion disposed 
of locally, goes to London. 

COPPER 

Cananea—The great increase in the pro¬ 
duction of copper, which has put Mexico 
among the chief producers of this metal, 
is due to the properties in the State of 
Sonora, and particularly in the district of 
Cananea. The greatest at this camp is 
the Greene Consolidated Copper Company. 
In eight years this company has grown 
from nothing to be one of the greatest 
works of its kind in existence, and it is 
now adding to the world’s wealth of cop¬ 
per at the rate of $10,000,000 (gold) per 
annum. This is notwithstanding the fact 
that three-fourths of its ore is of second 
grade and has to be concentrated. De¬ 
velopment has been carried on beyond the 
ability of the surface equipment to handle 
the tonnage, but this is being rapidly 
brought up to meet the requirements; the 
caving system is being introduced in the 
mines; an elaborate system of under¬ 
ground and surface roads and ways, with 
electric traction, between the mines and 
mills has been installed; the concentra¬ 
tors have been increased by 1000 tons, 
and brought up to a daily capacity of 3500 
tons: an extensive system of Robins belt 
conveyors, for bedding the ores and feed¬ 
ing the furnaces from the beds, is about 
ready to be put into operation; the fines 
and flue dust are being sintered by a 
patent process to relieve the work of the 
blast furnaces, and the eight blast fur¬ 
naces now in commission are being re¬ 
placed by larger furnaces, 56x180 in., at 
the tuyeres, and with automatic feed; so 
that 1907 should .see the present produc¬ 
tion of 6,000,000 lb. per month greatly in¬ 
creased. It is said that the company will 
be able profitably to handle ore running 
as low as i per cent, copper by the new 
and enlarged plant, with the practicallv 
automatic equipment which cuts down la¬ 
bor and cost of handling. , 

What promised to be another immense 
company was organized in July by T. F. 
Cole and associates, among them W. C. 
Greene: it was known as the Cananea 

Central Mining Company, with a capital 
of $10,000,000 gold, and owned, among 
others, the American mine (which pre¬ 
viously had been under bond to the Lew- 
isohn Bros., of New York, and a year be¬ 
fore could have been purchased for $100,- 
000), for which $2,500,000 gold was paid, 
and the Cananea-Duluth, which was ob¬ 
tained for $500,000 gold and certain in¬ 
terest in the new company. Development 
was at once started, the old shafts were 
deepened, new shafts were projected, so 
that by the middle of September the com¬ 
pany was shipping 100 tons of ore per 
day. More recently, through Messrs. 
Ryan, Cole and Greene, the Amalgamated 
Copper Company obtained an interest in 
the Cananea companies, and a merger was 
effected between the Cananea Central and 
the Greene Consolidated, and for the 
combination a new holding company, the 
Greene-Cananea, was formed, with a cap¬ 
ital of $15,000,000 gold. There can be no 
doubt that Cananea will soon be the larg¬ 
est copper camp on earth, for in addition 
to the companies interested in the mer¬ 
ger, there are the Sierra de Cobre Mines, 
of the Queen Consolidated Copper Com¬ 
pany, now producing 200 tons a day of 5 
per cent, ore and continually increasing; 
the Southwestern Copper Company, the 
Cananea Eastern, the Rouquillo Copper 
Company, and the South Cananea, all pro¬ 
ducing, together with a number of other 
properties which have not yet got onto the 
shipping list. 

Miscellaneous—Among other more im¬ 
portant copper properties are La Dicha 
mines, of the Mitchell Mining Company, 
in Guerrero, producing 15 tons of copper 
per day; the Jimulco Mining Company, 
with its railway and mines at Jimulco 
and Panuco, whose work on the building 
of its own smelter at the latter point was 
checked by an exceptionally favorable 
contract with the American Smelting and 
Refining Company, the Mazapil Copper 
Company, with its mines, smelters and 
railroads in the States of Zacatecas and 
Coahuila, whose new smelting plant in 
Saltillo has just been completed; the Rio 
Tinto, with its 250-ton smelter at Terraz¬ 
as; Chihuahua, which has just been 
blown in; the Tezuitlan Copper Com¬ 
pany, with its large smelting plant in the 
State of Puebla, which company has added 
largely to its holdings during the year and 
greatly increased its ore reserves; and a 
number of smaller properties in the 
southern part of the State of Jalisco, and 
in the States of Michoacan and Guerrero. 

CO.\L AND IRON 

With iron little has been done, not¬ 
withstanding the immense deposits at 
Durango, at Las Truchas, in Michoacan, 
and at Alvarez, in Colima. But in the 
coal fields several large companies have 
been formed, the principal of which are 
the Mexican Coal and Coke Company, at 
Esperanzas, Coahuila, producing 50,000 
tons of bituminous coal and 8000 tons of 
coke; and the Sabinas Coal Mining Com- 
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pany, at San Juan de Sabinas, just north 
of Esperanzas, organized the early part 
of the year, which is developing and open¬ 
ing up its 30,000 acres of coal lands. It is 
awaiting the completion of the railroad 
from Barrteran before placing its bitu¬ 
minous coal on the market. For the open¬ 
ing of the semi-anthracite beds in Puebla, 
between Tulancingo and Guachinango. 
the National Railroad has ordered a sur¬ 
vey to be made, but another year will 
have passed before much can be done 
there. On the other deposits known to 
exist in the States of Sonora, Vera Cruz, 
Oaxaca, Michoacan and Guerrero, little or 
nothing has been done because of the lack 
of transportation. 

ZINC 

In zinc little new was done because 
of the check given it by the imposing of 
a 20 per cent, ad valorem duty by the 
United States on zinc ores shipped into 
that country. The chief new work of in¬ 
terest is the magnetic separator at the 
American Smelters Securities Company’s 
mines in Velardeha, Durango, and its Te- 
colotes mines in Santa Barbara, Chihuahua; 
and the Sutton-Steele dry table and the 
dielectric separator at the Tiro General 
mine in Charcos, San Luis Potosi. All of 
these are still in the experimental stage, 
and results are not yet assured. 

SMELTING 

The prediction that lead must soon give 
way to copper as a base for collecting the 
gold and silver values in the ores in 
smelting, though looked upon as a fact for 
the future, does not seem as yet to be 
proved in the work of the past year. The 
existing smelting plants that have been 
using lead continue to do so; and of the 
new and independent plants, in the build- 
of which there seems to have been some¬ 
what of a contagion during the year just 
past, the tonnage is perhaps equally di¬ 
vided between copper and lead. Among 
these the more important custom plants 
are the Magdalena lead smelter in 
Oaxaca, of 100 tons, blown in in July; the 
Oaxaca Smelting and Refining, of Oaxaca, 
with a lead plant of 250 tons capacity, 
which was blown in by the end of Decem¬ 
ber; the Mexican Smelting and Refining, 
Taxco, Guerro, with a 40-ton lead fur¬ 
nace, blown in in September; the 
Michoacan Metallurgical Company, at 
Augaugueo, with a 2So-ton copper 
plant blown in last July; the Guaymas, 
Sonora, soo-ton lead and copper plant; and 
the soo-ton lead plant of the Amer¬ 
ican Smelting and Refining Company in 
course of construction in Chihuahua. The 
largest new plant to go into commission 
in 1906 was that of the American Smelt¬ 
ers Security Company, at Velardena, 
Durango, intended for 600 tons of lead 
ores and 900 tons of copper ores, though 
as yet only two copper stacks, of 600 tons 
daily capacity, have been installed and 
blown in. At this plant all is automatic 
from the time the ore leaves the railroad 

cars, belt conveyors taking the ore to the 
mill, thence to the beds, and from the beds 
to the 5-ton, electrically driven charge 
cars, which dump directly into the fur¬ 
naces, and by electric traction the slag 
pots are taken from the furnaces and 
dumped. As yet no converters have been 
erected, the matte being shipped to the 
American Smelting and Refining Com¬ 
pany plant at Aguascalientes. 

RAILROADS 

Railroad building has been carried on 
at a pace as never before since the 
original completion of the Mexican Cen¬ 
tral and National systems from the 
United States border to the City of Mex¬ 
ico. The Cananea, Yaqui River & 
Pacific is running its extension to the port 
of Guaymas, Sonora; the Kansas City, 
Mexico & Orient is driving across Chi¬ 
huahua and Sinaloa to Topolobampo, the 
first desirable port south of Guaymas on 
the west coast; the Mexican Central is 
completing its branch from Guadalajara 
to the Pacific coast port of Mazanillo; 
and the Southern Pacific is stretching out 
its gigantic arms almost across the con¬ 
tinent, from Guaymas, Sonora, through 
that State, and Sinaloa, Tepic and Jalisco, 
to Guadalajara, the second city of the 
Me.xican Republic, as fast as surveys and 
construction work will permit of its being 
done. But most important to all business 
interests in Mexico, of whatever nature, 
is the control just obtained by the Fed¬ 
eral government over the Mexican Cen¬ 
tral, which, taken with the Mexican Na¬ 
tional, of which the Government secured 
control in 1903, will form a gigantic com¬ 
bination with a mileage, including 
branches under construction, of 10,000 
miles, and for the operation of which a 
new $225,000,000 (gold) company will be 
formed, the Government holding $113,000,- 
000 of said company. What this means in 
the building of much needed lines and 
connections can only be surmised. Mex¬ 
ico may possibly be considered now as in 
a transition stage, but the change is so 
healthful and the development so certain 
that its success is assured. 

Ontario 

BY THOMAS W. GIBSON * 

In the Province of Ontario the chief 
interest centered in the silver ores of 
the Cobalt camp, the discovery of which 
in the autumn of 1903 ranks as one of 
the most notable finds of mineral with¬ 
in the last decade. The early promise 
of these narrow, but wonderfully rich, 
veins has so far been more than real¬ 
ized. 

Nothing was shipped from Cobalt 
in 1903; in 1904 the output was 206,875 
oz. of silver; iti 1905 it rose to 2,451,356; 
in 1906 the product up to the end of 

•Deputy Minister of Mines, Toronto, On¬ 
tario. 

September was 2,542,827 oz., and as the 
shipments during the last quarter of the 
year were in excess of those for the first 
nine months the yield will hardly be 
less than 5,500,000 oz. of silver for the 
year. The prospects for 1907 are that 
the production will be still greater. The 
development of Cobalt has given Onta¬ 
rio easily the first place among the Prov¬ 
inces of the Dominion in the production 
of silver. British Columbia led for 
many years, but in 1905 its yield was 
only 3,439,417 oz., so that unless it has 
greatly increased during 1906, the lead¬ 
ing position must be conceded to On¬ 
tario. 

GRADE OF ORE 

A glance at the tonnage of ore shipped 
from the mines shows its quality. The 
first shipments in 1904 were native sil¬ 
ver nuggets and plates found in the 
upper zones of the deposits; the 158 
tons sent out averaged 1309 oz. per ton; 
in 1905 the consignments were 2144 tons 
and the average contents 1143 oz., while 
in 1906. although the exact figures can¬ 
not yet be given, the shipments will 
amount to about 5000 tons, containing 
an average of say 1100 oz. of silver 
to the ton. Some of the consignments 
have been of phenomenal richness; one 
carload from the O’Brien mine in 1905 
brought about $65,000, while one from 
the La Rose, or, as it is sometimes called, 
the Timmins mine, in 1906, yielded a re¬ 
turn of $110,000. Ores, carrying up to 
200 or 300 oz. of silver per ton, which in 
other camps would be reckoned of high 
quality, are in Cobalt spoken of as “low 
grade.” The mine owners feel that in 
comparison with the more valuable ores 
they do not pay to handle and ship; 
hence they are piled on the dump until 
the time arrives when concentration 
methods will be employed. 

PRODUCING MINES 

The producing mines are as follows: 
Nipissing, La Rose, Coniagas, Jacobs, 
Trethewey, Drummond, Foster, Univers¬ 
ity, McKinley-Darragh-Savage, Buffalo, 
Cobalt Silver Queen, O’Brien, Violet, 
Right-of-Way, Lawson, Hargrave, Watts 
and Allen, and Green-Meehan. In addition 
to these, several other properties are 
just about to enter the productive stage. 
The rich territory is fairly well distribu¬ 
ted. Most of the mining companies hold 
one, two or not more than three 40-acre 
claims, so that there is no great likelihood 
of any one concern’s owning absolute con¬ 
trol. One or two of the companies which 
were early on the ground are, however, 
an exception to this rule, the principal 
one being the Nipissing Mining Company, 
whose holdings aggregate 846 acres. 
This company is the successor of E. P. 
Earle, who, in 1904 before the field be¬ 
came famous, bought out a number of 
the original locators, and secured a large 
area in the center of the camp. O’Brien 
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& O’Brian have also a considerable 
tract, procured in the same way, consist¬ 
ing of 277 acres. The Hudson Bay and 
Timiskaming Mining Company has 
several 40-acre claims, but its pro¬ 
ducing property, now known as the 
Cobalt Silver Queen, has been sold to the 
company of that name. 

Cobalt has been the scene of much lit¬ 
igation. The titles of the Nipissing Min¬ 
ing Company and of M. J. O’Brien & 
J. B'. O’Brian were called in question by 
the government of the Providence on the 
ground of misrepresentation as to dis¬ 
covery, but both suits have been settled, 
that against the Nipissing Company hav¬ 
ing been abandoned, 4^p.d the one involv¬ 
ing the O’Brien mUjij; having been set¬ 
tled by the agreememp.of the proprietors 
to pay the governrrtjm a royalty of 25 
per cent, on the output. A similar suit 
against Messrs. Hargrave and White 
concerning three 40-acre claims was de¬ 
cided in favor of ^the government by 
Chancellor Boyd, but proceedings have 
not yet been concluded. 

DISTRIBUTION OF ORE 

The labors of the prospectors seem to 
have pretty well defined the boundaries 
of the productive area of Cobalt, and 
have shown it to be limited to certain 
portions of the eastern half of Coleman 
township and portions of the adjoining 
townships of Bucke and Lorrain. Out¬ 
side of this territory, comprising perhaps 
10 or 12 square miles, cobalt bloom and 
smaltite are found at many widely sep¬ 
arated points, but silver values are low 
or absent altogether. What special in¬ 
fluences were at work to deposit silver 
so profusely in the veins which charac¬ 
terize the conglomerate and diabase of 
eastern Coleman, while denying it to 
veins occurring in the same or similar 
rocks occurring elsewhere in the region, 
has not yet been elucidated by geologists. 
During the closing days of the prospect¬ 
ing season of 1906, two prospectors, the 
White brothers, returned from near Lady 
Evelyn lake, in the Temagami forest 
reserve, with fine samples of native silver 
in diabase, as well as smaltite and co¬ 
balt bloom, and it is not impossible that 
another argentiferous area may be opened 
up in that region. 

DISPOSITION OF ORE 

I'he Cobalt orebodies carry consider¬ 
able cobalt, nickel and arsenic. The last 
two constituents are at present valueless 
to the mine owner, and he gets nothing 
for cobalt unless it is in excess of 6 per 
cent. Ore buyers settle on the basis of 
93 per cent, of the value of the silver, if 
in excess of 2000 ounces per ton. A 
sliding scale governs payments for ore 
of lower grade. Up to the present, most 
of the ore has been shipped to Newark 
and Perth Amboy for treatment, but sev¬ 
eral reduction plants are in course of 
construction in Ontario, some of which 

will shortly be ready to begin operations. 
The Copper Cliff refinery has already 
treated considerable ore. 

An interesting development in the Co¬ 
balt district has been the direct partic¬ 
ipation of the Ontario government in 
the mining field. A portion of the min¬ 
eralized area known as the Gillies limit 
was withheld from the market because 
of its value for pine timber. This timber 
having been removed, the government, 
authorized by the legislature, embarked 
upon the business of mining. Operations 
were placed in charge of Prof. W. G. 
Miller, the Provincial geologist, whose 
prospectors during the past summer lo 
cated several promising veins. One of 
these, carrying cobalt and native silver, 
is 7 in. wide on the surface and a shaft, 
which has been sunk to a depth of 70 ft., 
showed the vein to be strong and rich at 
that point. The mines are to be worked 
for the benefit of the Provincial treas¬ 
ury. On Dec. 20, the government dis¬ 
posed of the bed of Cobalt lake, contain¬ 
ing some 43 acres, to the highest bidders, 
an Ottawa-Toronto syndicate, for the 
sum of $1,085,000, a reasonably good price 
for an undeveloped claim. 

SUDBURY DISTRICT 

The nickel mines of the Sudbury dis¬ 
trict were more active in 1906 than dur¬ 
ing any previous year. High-water mark 
in the yield of nickel was reached in 
1905, when the production was 9503 tons; 
for 1906 the output was 8037 tons for 
the first nine months, and for the full 
year it was about 10,750 tons. The chief 
producers are the Canadian Copper 
Company and the Mond Nickel Com¬ 
pany. The production of copper, which 
comes mainly from the nickel-copper 
ores of Sudbury, was about 5200 tons in 
1906, as against 4525 tons in 1905. 

IRON ORE 

'I'he iron ore raised in Ontario comes 
almost wholly from the Helen mine in 
Michipicoten, and the shipments .totaled 
somewhat less than in 1905 when they 
amounted to 211.597 tons. New sources 
of production are likely soon to come in¬ 
to play, as an extension of the Canadian 
Northern Railway is now under con¬ 
struction into the Hulton iron range 
north of Sudbury. The Farnum mines 
in Mayo township, Hastings county, are 
now also equipped with Tailway facil¬ 
ities. The pig-iron produced during 1906 
was in the neighborhood of 280,000 tons 
as compared with 208,094 tons in 1905. 
The output of steel was about 160,000 
tons in 1906, a considerable advance over 
that of 1905. 

The other metallic products of On¬ 
tario are not important, a small quantity 
of gold being obtained from the quartz 
veins of Lake of the Woods and Stur¬ 
geon lake mines, and a little zinc and lead 
in Hastings county. 

NON-METALLIC MINERALS 

The yield of the petroleum fields in the 
southwestern part of Ontario showed a 
decided increase in 1905, when the pro¬ 
duction was 22,131,658 gal., and the re¬ 
turns are likely to prove that this increase 
has been maintained, or even improved 
upon, in 1906. Several new pools were 
opened up during the year. In natural 
gas, the outlook is very promising. The 
Dunnville field is now producing largely, 
and late in the year a large weH was 
struck in Raleigh township, which had a 
flow of about 7,000,000 cu.ft. per day. 
Salt contir.ues to be raised from the brine 
wells west of lakes Huron and St. Clair 
in quantities sufficient for domestic con¬ 
sumption. The principal point of pro¬ 
duction is now Windsor. Corundum, 
mica, iron pyrites, feldspar, gypsum, 
graphite and other useful substances are 
mined in considerable quantities and form 
the basis of importart local industries. 
The manufacture of Portland cement is 
rapidly advancing, and the output of 1,254,- 
360 bbl. in 1905 was surpassed during 1906. 
Building materials of all kinds, such as 
brick, lime, stone, etc., are being turned 
out year by year in increasing quantities, 
the distribution of clay, limestone and 
the other necessary raw materials being 
widespread throughout the Province. 

In short, the record of the mining in¬ 
dustry of Ontario for 1906 was very 
satisfactory, showing marked advance in 
almost every department. 

The Eastern States of Australia 

BY F. S. MANCE 

The year 1906 has proved one of the 
most prosperous in the annals of mining 
in the eastern states of Australia. From 
the returns for the first nine months it is 
clear that the year will close with an in¬ 
crease of over £1,000,000 in value on that 
of the total mineral output for 1905, which 
was as follows; 

state. 1905. 
New South Wales.£ TjOS-SSSS 
Queensland. 3,726.276 
victoria. 3,361,456 
Tasmania. 1 729,129 
South Australia « Northern Territory. f)52.652 

Total. £16 555,304 

The gold yield falls below that of pre¬ 
vious years, but as against this the pro¬ 
duction of silver, lead, copper, tin, anti¬ 
mony, etc., has been on a greatly extended 
scale, and the results achieved furnish 
evidence, not only of the activity displayed 
and the success which has attended min¬ 
ing operations, but also of the variety, ex¬ 
tent, and richness of the mineral resources 
of these states. It is expected that the 
returns for the states of New South 
Wales and Queensland, where the min¬ 
ing for minerals other than gold is more 
actively followed, will far outstrip all pre¬ 
vious records. 

GOLD 

As mentioned already the gold yield for 
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1906 does not come up to that for the 
previous year, the estimated decrease 
amounting to 147,894 oz. Particulars are 
given in the following table of the gold 
production of Australasia in ounces fine 
for the years 1905 and 1906; the figures 
for the latter year are estimated on the 
basis of the returns for the first ten 
months thereof; 

state. 1905. 1906. 

Weetern Australia. 1,955,316 1,802,000 

Eastern States: 

Victoria. . 747,166 790,000 
Queensland. 592,620 535.600 
New South Wales. -274,267 286,900 
Tasmania. 73,641 61,600 
South Australia. 20,330 18,300 

Total Commonwealth. 3,663.240 3,493,300 
New Zealand. 492,954 515,000 

Total Australasia. 4,166,194 4,008 300 

Referring now only to the eastern 
states it will be seen that Victoria ranks 
as the chief contributor. The Bendigo 
field is the staple support of the industry, 
and has maintained an output averaging 
some 19,800 oz.^ per month. The principal 
dividend-paying mines were the New Ar¬ 
gus, South New Moon, and New Moon. 
The disclosure of a massive gold-bearing 
formation in the Victoria quartz mine, at 
a depth of 4154 ft., has given unmistak¬ 
able proof of the permanence of the reefs 
on this field, and has come as a fitting re¬ 
ward to those who have so consistently 
prosecuted operations to such deep levels. 
The output from the Ballarat field con¬ 
tinues to show a falling off, but the quartz 
mines at the other centers have yielded 
well. In connection with alluvial mining, 
the dredges at Castlemaine, Fryer’s creek, 
Buckland and Bright have contributed 
largely toward the total yield, as have 
also the mines working the deep levels at 
Chiltern and Rutherglen. The work of 
draining the Moolort deep lead has been 
unremittently carried on, and it is antici¬ 
pated that it will shortly be possible to 
rise into the gutter at the Loddon valley 
mine, at which mine the pumping opera¬ 
tions have been concentrated for some 
time past. 

The lessened output of the state of 
Queensland may be accounted for in a 
great measure by the closer attention 
which has been given to the mining for 
the baser metals. The Charters Towers 
field is the chief center of gold-mining op¬ 
erations in this state, but the results com¬ 
pare unfavorably with those secured in 
previous years, and a further drop in the 
average grade of the quartz won is notice¬ 
able. Calls have been readily paid by in¬ 
vestors, and thus a considerable amount 
of development work has been carried out 
during the year, .\ltogether the outlook 
seems to warrant the assumption that the 
output for 1907 is not likely to recede be¬ 
low the present level. The Mount Morgan 
mine, which has paid dividends aggregat¬ 
ing £6,680,000 as a gold mine, entered on 
a new era during the last half-year as es¬ 
sentially a large copper producer. 

New South Wales is again fortunate in 
being able to record an increased produc¬ 

tion. The Mount Boppy stands out pre¬ 
eminently as the gold mine of the state, 
and the developments underground during 
the year have been of such a satisfactory 
nature as to indicate that the output dur¬ 
ing the year 1907 will be still further aug¬ 
mented. On the Wyalong field rich sul¬ 
phide ore is being obtained at a depth of 
1000 ft., and the prospects are favorable to 
the maintenance of a large output. The 
yield from the Hillgrove field has come 
well up to the average, although the oper¬ 
ations of the New Hillgrove Company 
have been considerably hampered owing to 
explosions of rock carrying away the 
shaft in the lower levels. The various 
dredges throughout the state have again 
won a considerable quantity of gold, and 
remunerative returns have been secured 
by most of the plants, but the yields as a 
whole are not as satisfactory as in preced¬ 
ing years. 

Tasmania has unhappily to record an 
output below that of 1905. This is due to 
the fact that just as the principal gold 
mine, the Tasmania, was on the eve of 
reaping the benefit of the expensive plant 
which had been installed, the underground 
workings were flooded by an inrush of 
storm waters, which caused the sus¬ 
pension of mining operations for some 
months. To the end of June, 1906, the 
quartz crushed from this mine, totaled 
613,924 tons and yielded 655,408 oz. gold. 

The gold yield of South Australia is 
now an inconsiderable item, the only pro¬ 
ducing mine of any importance being the 
Tarcoola Blocks, which won 4922 oz. dur¬ 
ing the year ended June last. 

The export of gold from Australia dur¬ 
ing the year has been very heavy, and the 
shipments for the first eleven months of 
1906 are £6,400,000 in excess of those for 
the same period in 1905. The following 
statement shows the value of the gold 
shipments from the respective ports: 

1906. 19«(i. 

£ £ 
Melbourue. 770,258 3 122,996 
Sydney. 1,784,112 5 329,302 
Brisbane. 1,800 . 
Adelaide. 16,260 180,000 
Fremantle.   5,320,031 6,6<M),938 

Total. 7 892,4.51 14 29:i,‘235 

SILVER 

The dominant feature of the mining in¬ 
dustry has been the exceptional interest 
evinced in the Broken Hill field, and 
toward the closing months of the year the 
market value of the shares of this group 
of mines had reached over £11,000,000. 
The confidence shown by investors ap¬ 
pears to be fully justified, as it has been 
estimated that, with the complete plants 
now' installed at the principal mines, oper¬ 
ations could be remuneratively carried on 
with lead at £ii los. a ton, and it is at 
once apparent that, with the sustained 
price of this metal, the way has been laid 
for the reaping of enormous profits. In 
the first half of the year production was 
curtailed by several causes, notably the 
fires in the Proprietary and Junction 
mines, and creeps at the Central and 

Block 10 mines. The total output is on 
this account below that of the previous 
year, but the value is considerably greater. 
In the last quarter of the year all the dis¬ 
abilities mentioned had been overcome, 
and the field was the scene of the greatest 
activity. Work underground has further 
added to the ore reserves, and, as bearing 
on this point, it may be mentioned that 
the lode in the Broken Hill South mine 
was opened up at the 975-ft. level during 
the year, and was proved to be over 316 ft. 
wide, with an average assay value over 
the whole width of 18 per cent, lead, 32 
per cent, zinc, and 17 oz. silver per ton. 

In the matter of the production of spel¬ 
ter from the enormous heaps of tailing,, 
progress has not been as rapid as expected. 
The Zinc Corporation, which was formeJ 
to treat these heaps of tailing, has given 
very close attention to the subject during 
the year. Preliminary experiments were 
disappointing, but it is now announced' 
that, with a remodeled plant using the 
Potter process, a concentrate has been 
produced which is in every way satisfac- 
torj’, an extraction of 85 per cent, zinc 
and 60 per cent, lead being guaranteed. 
The first unit of the plant on the improved’ 
lines, which is to be capable of treating 
500 tons of tailing per diem, is being, 
erected on the British mine, and is ex¬ 
pected to be in operation early in 1907. 
The Proprietary Company, in accordance 
with contracts e.xtending over several 
years, has e.xported a large quantity of 
zinc concentrate produced by the Delprat 
process, and has also entered on the work 
of zinc distillation at Port Pirie, a fur¬ 
nace holding 120 retorts having been 
brought into commission during the clos¬ 
ing months of the year. The Sulphide 
Corporation, finding it impracticable to 
deal with the quantity of zinc concen¬ 
trate produced, has formed a subsidiarv 
company to treat the output, the site of 
operations being near Middlesborough,. 
England. The tailing at the North mine 
is being treated by the De Bavay process,, 
but work can hardly be said to be yet es¬ 
tablished on commercial lines. 

\t Howell, N. S. W., the company 
which took over the Conrad and King 
Conrad mines, in the year 1905, has ob¬ 
tained most gratifying returns. The Yer- 
randerie field, N. S. W., has contributed' 
large supplies of silver-lead ores, as has 
also the C. S. A. mine. Cobar. 

.\s already indicated, it is known that 
the actual production of metal from the 
silver-lead mines of New South Wales 
during the year 1906 is somewhat less thair 
in 1905. but that the value is much great¬ 
er. The figures for the year 1906 are not 
available at this date, but the following 
statement, showing the metal produced" 
during the years 1903-1905, gives a good 
inde.x of the extent of operations: 

lOat. 1904. 19C5. 

silver, oz. Hup.... 6.489,689 7,761,667 6,804,934 
Lead, tons. 92,293 106 038 93,182- 
Zinc, tons. S8*i 299 544 
Value of metals .. £1.790.i»29 £-2,088,784 £2,1.31,317" 
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In addition concentrates were exported 
to Europe as follows: 

1903. 1904. 1905. 

quantity, tona.... 76,824 140,464 270,474 

Contents by aver¬ 
age assay: 

Silver,oz. fine.... 1,7:16,512 2,945,058 3,480 561 
Lead, tons. 29,706 59,507 69,044 
Zinc, tons. 14 625 22 318 :10.6.37 
Value. £ 308,714 £ 642,125 £1,181,7-20 

Total Value of 
output. £2.099,64:1 £:i 7:10.909 £3.313,0:17 

The zinc contents have only been cal¬ 
culated where that metal is paid for, and 
the increase in the exports of zinc con¬ 
centrate is thus very apparent. 

The value of the production of silver- 
lead in Tasmania for the first nine 
months of 1906 is £342,557. The mines in 
the Zeehan and Dundas districts, on the 
West Coast, are in a thriving condition, 
and the indications are favorable to a sus¬ 
tained output. 

In Queensland the bulk of the output 
has been contributed by the mines at 
Mungana. The permanence and extent of 
the sulphide lodes are regarded as so as¬ 
suring that a complete Huntington-Heber- 
lein plant, crushing appliances, roasters, 
etc., were installed during the year, and 
have given gratifying results. 

COPPER 

.•\s was only to be expected, the mining 
for copper has received a marked degree 
of attention. The copper produced in the 
eastern states during 1905 was valued at 
£2.258.000, and the fact that these figures 
were exceeded by the output for the first 
nine months of the year 1906 may be ac¬ 
cepted as proof of the flourishing condi¬ 
tion of affairs. 

In the state of Tasmania the Mount 
Lyell Company has taken full advantage cf 
the favorable market, and for the twelve 
months ended Sept. 30. 1906. produced 
blister copper containing 9009 tons of cop¬ 
per, 703.945 oz. silver, and 23,088 oz. gold, 
the profits earned during this term 
amounting to £495.000. The manager has 
furnished an estimate of the ore reserves 
which assures a continuance of successful 
operations under present conditions for a 
lengthy period. 

In New South Wales the results 
achieved have been altogether of a satis¬ 
factory nature. The production for the 
first nine months of 1906 is valued at 
£534.000. which is £7000 in excess of the 
total value of the output for 1905, which 
previously stood as a record. The Great 
Collar mine was taken over by a new com¬ 
pany, and arrangements are now in pro¬ 
gress which, in the near future, will per¬ 
mit of the present output of 600 tons of 
ore per diem being increased to 1500 tons, 
a quantity which the orebodies seem well 
capable of contributing. The other estab¬ 
lished mines in the Cobar district have 
furnished substantial outputs, while sev¬ 
eral new and promising lodes were opened 
up during the year. Nothing has yet been 
done in the way of providing for the 
treatment of the large bodies of auriferous 
copper ore on this field, and the combin¬ 

ing of interests to this end is much to be 
desired. The Lloyd Copper Company, 
Burraga, was fortunate in re-locating the 
lode which had been faulted, and has thus 
received a fresh and vigorous lease of life. 

The Wallaroo & Moonta Mining and 
Smelting Company, in South Australia, 
was able to resume the payment of reg¬ 
ular dividends, despite the heavy outlay 
incurred during the past two years in re¬ 
pairing the damage occasioned by the fire 
in the underground workings of the Wal¬ 
laroo mine, and also in the installation of 
new plant. On the basis of the produc¬ 
tion for the first nine months the output 
for the year 1906, including that from pur¬ 
chased ores, should reach 7250 tons of fine - 
copper. It is expected that the beginning 
of the year 1907 will see the work of res¬ 
toration completed, and that the company 
will then be in a position to considerably 
augment the production. At the Moonta 
mines, the new workings at Truers, and 
the old North Yelta property, are being 
vigorously developed, and there is every 
prospect of large supplies of ore being 
made available. 

Of all the states, Queensland has shown 
the greatest advance as a producer of cop¬ 
per. a yield valued at £600,844 being con¬ 
tributed during the first nine months of 
1906. which is £97,297 more than the value 
of the output for the whole of the year 
1905. The Chillagoe Company has bene¬ 
fited greatly by the rise in price, and has 
been enabled to earn substantial profits. 
Some promising developments are re¬ 
ported, the best being that of the Queens¬ 
lander lode at Morrison’s. The O. K. and 
Mount Molloy mines have come promi¬ 
nently into notice as large copper pro¬ 
ducers. Some doubt was expressed as to 
the quantity and value of the ore reserves 
in the O. K. mine, but a recent report by 
Dr. R. L. Jack show’s that no anxiety on 
this score need be felt, as the ore in sight 
is sufficient to maintain the present output 
for some 17^4 months. Work on the Clon- 
curry field has been active, operations be¬ 
ing stimulated by the proposal to con¬ 
nect the field with the existing railway 
system. The Mount Morgan Company, as 
previously mentioned under the heading 
of gold, is now engaged extensively in the 
treatment of the cupriferous orebodies, 
and for the September quarter the output 
totaled 1027 tons blister copper. 

TIN 

Operations on all the tinfields have been 
characterized by incessant activity, and a 
largely augmented production has to be 
recorded. The mines of Tasmania fur¬ 
nished an output of 3189 tons of ore, 
valued at £384,069, during the first nine ‘ 
months of the year, which exceeds that for 
the same period in 1905 by 468 tons, and 
£139,023 in value, and is greater by some 
£21.000 than the value of the output for 
the whole of 1905. The Briseis and New 
Brothers Home No. i mines have been 
favored with a plentiful supply of water, 
and have been thus enabled to deal with 

large quantities of drift, the output of 
tin ore averaging no tons a month. The- • 
high price ruling for tin permitted the Mt. 
Bischoff company to conduct operations- 
profitably on ore of very low grade, but 
during the month of September the value’ 
of the ore decreased to such an extent that 
the output of concentrates fell from loa 
to 70 tons per month. Attention has ac¬ 
cordingly been directed toward effecting, 
further economies in working, and in se¬ 
curing improved recoveries by the tin¬ 
dressing plant. It is thus hoped that a. • 
monthly output of 60 tons of concentrate- 
can be stjll maintained. Consideration is- 
also to be given to the question of treat¬ 
ment of the available pyritic ores. During 
the past 30 years this mine has distributed 
£2,079,000 to shareholders, or at the rate 
of £173 5S- per share. 

New South Wales also shows decidedly- 
improved returns. The feature of the in¬ 
dustry is the success which has attended 
the operations of the dredges in the In- 
verell-Tingha district, which were in¬ 
stalled to treat the stanniferous gravels- 
mostly worked over by ordinary methods 
in past years. During the September 
quarter of 1906 fifteen plants won 269 tons- 
of ore, valued at £30,000. The yield ob¬ 
tained in the month of September by the 
three principal dredges averaged 2.5 lb. of 
tin ore per cu.yd. of material treated, val¬ 
ued at 32.2d., which, after deducting all 
expenses, gave a profit of 22.6d. per cu.yd. 
Other plants are being erected on similar 
areas in the state, and there are indica¬ 
tions that many years of profitable work 
are ahead. 

The mines within the confines of what 
is known as the Walsh & Tinaroo field in 
the state of Queensland have yielded* 
most satisfactorily, and the developments 
at the lower levels have been especially 
encouraging. The principal contributing 
mines are the Vulcan, Stannary Hills, and" 
Arbouin. At the 900-ft. level in the Vul¬ 
can mine, a lode body was exposed which- 
gave a value of 10 per cent. The dredges 
operating at Stanthorpe, on the New 
South Wales border, have also secured* 
very good returns. 

OTHER MINER.ALS 

The favorable price ruling for anti¬ 
mony has stimulated the m'ining for this 
mineral. The chief contributing center is 
Hillgrove, N. S. W., the value of the out¬ 
put for the September quarter being esti¬ 
mated at £16,000. From Woodville and 
Northcote within the Hodgkinson field,. 
Queensland, fair supplies of ore have also- 
been drawn. The production of wolf¬ 
ram shows a considerable falling off, as 
compared with the previous year. The 
bulk of the j’ield is still contributed by the- 
mines of Queensland, principally in the 
Herberton and Hodgkinson districts. The- 
estimated output for the state of Queens¬ 
land for the year 1906 is 715 tons, valued' 
at £56,300, as compared with 1449 tons,, 
valued at £99,873, for the previous year.. 
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PRODUCTION OF PETROLEUM 

January 5, 1907. 

California—Texas—Louisiana—Ohio—Indiana—Mid-Continent—Appalachian Field 

The production of petroleum in the 
various fields is treated in the following 
articles. The total production in 1906 is 
tabulated below and shows a decrease 
from the previous year. It will be noted 
that while there was a large increase in 
the production of the mid-continental 
field it was not sufficient to offset the big 
falling off in Texas. 

PRODUCTION OF CRUDE PETROLEUM IN THE 

UNITED STATES. 

(In barrels ot 42 gal.) 

Field. I'.W). 1 1<)06. 

California (n).■ 
Colorado.j 

«“>' {E'oSS'.ii:;;:::::;:! 

Mld-Contlaental (c).| 
Ken.-Tennessee. 
Appalachian id)... 
Wyoming... 
Others. 

3.5,(i71,000 34,500,000 
(6) 370.238 (e) 4U0.000 

30,354,2C>3 13,000,000 
9,672,015 7,000,000 

22,102,108 25,»>80,000 

12,000,000 21,924,iK)5 
(6)1,217.337 («) 1,2 lO ,000 

28,324.324 27,345,r>00 
1(6) 8.451 (') 8.000 
|(h) 3,100 3.000 

Total. 1 139,728,8;)9 131.061,505 

(a) R-tported by the CalllorBia Producers’ As- 
eoclation. 

(b) Statistics of the U. S. Geological Survey. 
(e) Kansas, Indian Territory and Oklahoma. 
(d) Pennsylvania, New York, West Virginia and 

Eastern Ohio. 
(«) Estimated. 

P etroleum Developments in 
Louisiana and Texas 

SPECIAL CORRESPONDENCE 

The predominant feature of the petro¬ 
leum situation in Texas and Louisiana 
during 1906 was the large decrease in 
production as compared with that of 
1905- This decrease was practically con¬ 
fined to what is known as the 
Gulf coastal field. 1 he Powell and 
Corsicana fields in north Texas (which 
produced about 450,000 bbl. in 1905) 
will probably not show any great 
variation in output, although drilling was 
active in the Powell field. The output of 
petroleum in 1905 in Texas was 28,136,- 
000 bbl., and in Louisiana 8,910,000, a to¬ 
tal of 37,046,000 bbl. of which all but 
about half a million barrels was derived 
from the coastal fields. The 1906 pro¬ 
duction (assuming that the December 
output will be equal to or slightly less 
than that for November—and there is 
little doubt but this w'ill be a fact) will 
be about 13,000,000 bbl. in Texas and 
7,000,000 bbl. in Louisiana, a total of 20,- 
000,000 bbl. These figures indicate a de¬ 
cline in output of over 13,000,000 bbl. 
in Texas and 1,900,000 bbl. in Louisi¬ 
ana. a total decline of nearly 15,000,000 
bbl. 

The Gulf coast field will thus not 

lead the van in petroleum production as 
it did in 1905, but will almost certainly 
be exceeded in output by the California, 
•Appalachian, Lima (Indiana), and Mid¬ 
continent fields. To appreciate the situa¬ 
tion and causes for such a marked de¬ 
crease in 12 months, it is well to state 
the fact that the great porosity of 
the reservoir rocks in the coastal region 
makes the inital flow of the wells very 
large and the life of the wells propor¬ 
tionately short. The oil pools are also 
usually small in area, the gas pressure 
being very strong, and the fields over¬ 
drilled, so that each pool, when dis¬ 
covered, has been developed to its maxi¬ 
mum output in a very short period. 

No new productive gusher fields were 
opened up in 1906 and for the reasons 
above stated the fields that were so pro¬ 
ductive in 1905 did not yield as they did 
in 1905. 

The Humble field in Harris county 
shows the largest decline, as from a pro¬ 
duction of 60,000 to over 100,000 bbl. per 
day it has fallen off to 7000 bbl. per day 
iii December, 1906. 

COMMERCIAL CONDITIONS 

The average price of crude petroleum 
in 1905 was slightly less than 27c. per 
bbl., while the price steadily advanced 
during 1906 until it is now betw’een 65 
and 75c. in the various fields. The aver¬ 
age price for 1906 will likely be in ex¬ 
cess of 50c., so that while the decline in 
production is large, the money value of 
the output will probably exceed that of 
1905 and perhaps that of California for 
1906, although the output of the latter 
State for 1905 w’ill be double that of 
the Te.xas-Louisiana fields. During 
1906 the consumption of crude has 
greatly exceeded the production and 
in face of rising prices, that tend 
to restrict the consumption for fuel, 
the surplus petroleum in tanks has been 
reduced from 20,000,000 bbl. to about 
11,000,000 bbl., of which two-thirds is 
held by refining interests. 

From the standpoint of the well own¬ 
ers, 1906 was probably more profitable 
than any previous year. For while the pro¬ 
duction was vastly less, facilities for 
handling the product and prices were 
much better. In spite of the phenomenal 
production of the fields in gusher times 
very few operators made any money, the 
refineries and the fuel users reaping most 
of the benefit of the drillers’ enterprise, 
but in 1906 even the owners of small 
wells producing 40 to 100 bbl. daily made 
money. 

LOUISIANA FIELDS 

While many wild-cat wells were drilled 
in Louisiana in 1906 the only com¬ 
mercially successful operations were con¬ 
fined to the old fields of Jennings, Welch 
and Anse Le Butte; the last two have 
been small producers, probably less than 
75,000 bbl. for the entire year. The most 
promising new field is at Caddo, near 
Shreveport, where, after much delay and 
loss occasioned by the heavy gas pres¬ 
sure, some wells have been developed 
sufficiently to give promise of being sub¬ 
stantial producers in 1907. The Jen¬ 
nings field is by all odds the best in the 
coastal region, although the crude is 
practically available only for fuel. Many 
new wells were drilled and old ones 
deepened, and production held up better 
than in any other southern field, as is 
demonstrated by the November output 
of 535,000 bbl., compared with 661,000 
bbl. in November, 1905. This showing 
is attributed to the fact that it has been 
developed by strong companies and not 
overdrilled like nearly all the other 
coastal fields. 

TEXAS FIELDS 

In many 'I'exas counties prospecting 
was active and many wild-cat wells were 
drilled. This prospecting covered a 
large area of territory, though naturally 
more wells were drilled in the Gulf 
coast counties, where the topography and 
geological formation are similar to those 
of the present producing fields. Most 
of these wells were abandoned as dry 
holes or salt-water producers, and none 
developed sufficient petroleum to indi¬ 
cate a new gusher field or to create 
any boom. 

The fields located in 1905 and pre¬ 
vious years were actively worked by 
drilling new wells and cleaning out, 
deepening or pulling the pipe up to the 
upper sands in old wells. Operators in 
gusher times did not care for small wells 
pumping 25 to 100 bbl. daily, but improved 
prices and economical arrangements for 
pumping made them profitable in 1906. 

The largest producing field of Texas 
in 1906 was Humble, followed by Batson, 
Sour Lake, Saratoga, Spindletop and 
Dayton. All show a decline as compared 
in 1905 except Saratoga, which was pro¬ 
ducing more oil than any other Texas 
field at the end of 1906, and will likely 
show an increased output. This field 
produced 235,000 bbl. in November, 1906. 
as against 159,000 bbl. in the same month 
in 1905 and is the most promising of the 
old fields for the same reasons referred 
to in discussing the Jennings field in 
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Louisiana. The sensational field of 
Spindletop, near Beaumont, which start¬ 
ed the boom in Texas petroleum, produced 
only about 80,000 bbl. in December of 
1906 as against 143,0*00 in December, 
1905, and all the wells are pumpers. Tn 
fact none of the coastal-field wells can 
now be termed gushers, although when 
first brought in some of them had an 
initial flow of a few thousand barrels. 
Many, however, especially at Jennings, are 
caused to flow by air pressure and have 
still a daily output of from 500 to 1,500 
bbls. 

PRESENT CONDITIONS 

The former conditions and supposed 
course of development of the coastal 
field and its actual standing at the end 
of 1906 are aptly and briefly set forth in a 
circular issued recently to stockholders 
of the J. M. Guffey Petroleum Company 
.A portion of the circular is as follows: 

“The J. M. Guffey Petroleum Company 
was organized in May, 1901, shortly after 
the discovery of oil at Spindletop, which 
was the first oil field discovered in Tex¬ 
as. At that time it was supposed that 
the supply was practically inexhaustible 
and the company at its organization ac¬ 
quired a very large territory, upward of 
1,000,000 acres, of what was supposed to 
be undoubtedly and practically invaluable 
oil territory; and for this it issued $15,- 
000,000 of capital stock. It was very soon 
discovered, however, that the Spindle¬ 
top field w'as of exceedingly limited area, 
the fact being that 90 per cent, of the 
entire production of that field has come 
from about 100 acres. It was also found 
that the life of the field, contrary to all 
expectations, was exceedingly short, the 
wells very soon ceasing to flow, and 
w'ithin a few years it practically dis¬ 
appeared as a producing field. A little 
more than five years have elapsed since 
the discovery of the Spindletop field, and 
in that time five additional fields have 
been found. The total productive area 
of all these fields probably does not 
exceed 1000 acres, and at the same time 
they have been found widely scattered, 
the fields or pools so developed being as 
much as 190 miles apart, which has en¬ 
tailed not only a large expenditure in the 
discovery of the fields, but also very 
great outlays of capital for pipe lines and 
storage facilities. These fields also have 
all of them had but a short life. At the 
present time the total production of oil 
in the State of Texas is about 30,000 
bbl. per day, and of this only about 12,- 
000 bbl. is of such quality as to be avail¬ 
able for refining. The Louisiana fields 
are producing about 15,000 or 20,000 bbl. 
per day, but there are no pipe lines con¬ 
necting this field with the properties of 
the Guffey and Gulf companies, and the 
oil is not generally of such quality as to 
be refinable.” 

While the above quotation is not op¬ 
timistic, it must be borne in mind that 

1'exas refineries and tankage represent a 
large investment of capital and that they 
have exceptional shipping facilities by 
land and water and they will use Indian 
Territory oil. The center of the South¬ 
ern petroleum industry will remain in 
Beaumont and Port Arthur and active 
prospecting will continue during 1907, 
because the lack of suitable coal within a 
reasonable distance will keep fuel oil at 
a price that will make even small pro¬ 
ducing wells remunerative and any large 
gusher output would still be handled by 
the refineries at prices commensurate 
with quality. Moreover, while actual 
conditions during 1906 have been un¬ 
favorable, it cannot be assumed that the 
coastal field is destined to a steadily de¬ 
clining production, for it requires only a 
few months to develop the maximum 
production of its gusher fields, one of 
which may be located any day. Past 
experience shows, however, that to main¬ 
tain its production one or two new pools 
must be discovered each year. 

Petroleum Production in the 
Appalachian and Lima 

Fields 

BY HAROLD C. GEORGE* 

Neither the increased demand for high- 
grade petroleum nor the advance in price 
over 1905 seems to have been a sufficient 
stimulus to maintain production in the Ap¬ 
palachian fields during 1906 at the level 
of the previous year. A similar decline 
is noticed in the Lima field also, although 
the latter does not produce high-grade pe¬ 
troleum. 

The Appalachian oil-fields, which pro¬ 
duce the high-grade petroleum of the 
United States, include the oil-field of 
western New York, all the fields of Penn¬ 
sylvania in the various sands, the field in 
southeastern Ohio in the Berea grit, and 
the fields of West Virginia, Tennessee 
and Kentucky. The Lima field includes 
the oil-pools in northwestern Ohio and 
northeastern Indiana in the Trenton form¬ 
ation. 

The gradual decrease in the production 
of the fields producing high-grade petro¬ 
leum is attributed not so much to the 
natural decline in the production of the 
old wells as to the failure of West 
Virginia and southeastern Ohio to pro¬ 
duce wells of the gusher type. Very 
few large wells have been struck. The 
oil territory of western New York and 
northern Pennsylvania seems to produce 
each year fewer wells and fewer attrac¬ 
tions in the petroleum industry. 

WESTERN NEW YORK AND PENNSYLVANIA 

FIELDS 

The old wells in the Allegheny field in 
New York, and the Bradford and Warren 
counties fields in Pennsylvania, average 

•Instructor, Western University of Penn¬ 
sylvania, Allegheny, I’enn. 

about % bbl. per day, while the new wells 
in the same fields average only about 3 
bbl. daily. This indicates that practically 
these fields are things of the past. Very 
little new, undrilled territory is left, and 
operations are confined mostly to improve¬ 
ment in methods of operation. Many of 
the old wells are being abandoned and the 
material secured from them is being used 
to equip new wells drilled between the 
locations of the old ones. By this method 
of procedure many prospects which were 
about to be abandoned have been put on a 
paying basis. 

In the Venango-Clarion county pools of 
Pennsylvania, which include the new de¬ 
velopments in Jefferson and Mercer coun¬ 
ties, there is still much territory to be 
tested. 

Mercer county has afforded some good 
wells regularly; and the activity in Jef¬ 
ferson county, which has not been very 
thoroughly developed, may produce some 
new pools in the near future. 

In Venango county, Pennsylvania, in the 
old Bullion district, made famous by the 
“Big Injun” strike of thirty years ago, 
one of the largest gushers the State has 
seen in years was struck in October. This 
well started off at 1500 bbl. per day. 

The pool in Butler county, which 
created so much excitement in the fall of 
1905, has experienced a decline as rapid 
as its growth. No more large wells have 
been struck, and the gushers of last year 
have almost ceased to be producers. The 
new wells in the Butler-Armstrong 
county field average about 5 bbl. per day. 

The Burgettstown field in Washington 
county, Pennsylvania, produced some ex¬ 
cellent wells in 1906. Six w'ere com¬ 
pleted in March which averaged 45 bbl. 
apiece, and twenty were completed in 
April which averaged 30 bbl. 

The Beaver-Allegheny county field of 
Pennsylvania has produced nothing but 
small wells and dusters during the year. 
It has been thoroughly tested and its 
limits defined, and the territory offers 
nothing to encourage renewed activity. 

The one field which, in its producing 
status, is the exception in Pennsylvania 
oil territory is the new one in East Fin¬ 
ley township, Washington county. All the 
other fields of the state show a steady 
decline w'ithout any promise of renewed 
activities. Nearly one-quarter of the wells 
completed in Pennsylvania in 1906 were 
dusters, and the average production of the 
remainder was very low. 

SOUTHEASTERN OHIO AND WEST VIRGINIA 

The oil-field of southeastern Ohio em¬ 
braces Washington, Harrison, Monroe, 
Morgan, Mercer, Belmont, Jefferson, and 
Noble counties. Some very good wells 
have been drilled in Washington county. 
Several of the largest wells have been 
found in the Maxon sand. In this 
region the “Big Injun” sand has pre¬ 
viously been regarded as the principal pro¬ 
ducing formation; and the tendency is to 
regard the recent large wells in the 
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Ma.von sand as “freaks” and of local oc¬ 
currence only. Operations have been ac¬ 
tive in Harrison and Jefferson counties; 
and both have furnished some new pro¬ 
ducing territory during the past year. The 
greatest activity has been e.xhibited in the 
Berea grit. The Woodfield district in Mon¬ 
roe county has been the most active in 
southeastern Ohio. In addition to opera¬ 
tions under way and being begun inside of 
defined limits, there is much work in ad¬ 
vance of the old developments. In south¬ 
eastern Ohio the old districts have been 
fully developed, and, except in a few lo¬ 
calities, there is no longer room for ad¬ 
ditional wells. 

The wells in West Virginia produce 45 
per cent, of the total production of the 
fields producing high-grade petroleum. 
This gusher territory has been gradually 
declining. With the single exception of a 
new pool in the Green district in Wet¬ 
zel county, no territory in West Virginia 
has furnished inducements for renewed 
activities during the winter of 1906- 
1907. 

When operations are resumed in the 
spring of 1907, they will probably be a 
repetition of the work of 1906. Drilling 
in old territory and an occasional test, 
looking for extensions in some of the old 
fields, will then, as now, be the rule. The 
wells completed during the latter part of 
1906 have, as a rule, been light producers, 
located within definite limits. During the 
past year several good strikes were made 
in the Point Pleasant district in Tyler 
county. There has been considerable in¬ 
terest aroused in the new developments on 
State Road Run in Wetzel county. There 
is room for a pool of some dimensions in 
this locality; and the territory has not 
been condemned by any previous tests. 

In Roane county the extension of the 
Rowell's Run district in Calhoun county 
has attracted some notice, as most of the 
wells drilled are test wells of more or 
less importance. In Ritchie county the 
salt-sand district received much attention. 
The developments extend over a large 
area; and a large percentage of the work 
is of the experimental kind. In the ex¬ 
treme lower southeast, in Cabell, Lincoln, 
Putnam, and Kanawa counties. West 
Virginia, some new work was started dur¬ 
ing the fall of 1906; but in all, save Ca¬ 
bell county, it was purely experimental. 
In general it can be said of operations in 
West Virginia that there has been a gen¬ 
eral decline, especially in the deep-sand 
•district. Except for the new work pro¬ 
jected by the various gas companies and 
the test wells drilled, things have, been 
very quiet. The territory that awaits de¬ 
velopment is not good for anything better 
than light pumpers; and the expense of 
drilling and equipping small wells is too 
great to induce investment. The work 

. under way consists of drilling odd wells 
in the old fields, which, if they prove re¬ 
munerative, can be operated in connection 
with the old producers. 

TENNESSEE AND KENTUCKY 

There have been practically no petro¬ 
leum developments in Tennessee during 
1906. Kentucky operators continue to mani¬ 
fest interest in the theory of a connecting 
link between their developments and the 
new field in southern Illinois, but nothing 
has yet been furnished to support it. Opera¬ 
tions in Kentucky are confined mostly to 
Wayne and Wolfe counties; and the new 
wells completed from month to month 
help to sustain a total production of about 
3000 bbl. per day. 

THE LIMA FIELD 

The Lima oil-field shows a general de¬ 
cline in the number of wells completed, in 
new' production, and in field operations 
during the year. This is due not so much 
to market conditions as to lack of terri¬ 
tory. The Illinois oil-field has also had a 
great effect in checking operations, by at¬ 
tracting many operators from the Indiana 
and the Buckeye districts. The decline in 
the Lima fields has been very marked. 
Large numbers of wells have been pulled 
out, and the junk secured from these has 
found a ready market in the southern Il¬ 
linois field. 

In brief, the report on the Appalachian 
and Lima oil-fields for 1906 may be ex¬ 
pressed in one word—“decline.” 

The total r reduction of the .Appalachian 
field in 1906 was 27.345,600 bbl., as com¬ 
pared with 28,324,324 bbl. in 1905. The 
output of the Lima field in 1906 was 25,- 
680,000 bbl., as compared with 22,102,108 
bbl. in 1905. 

The following table gives the average 
value of petroleum in the Appalachian 
field per barrel at the wells by months 
throughout 1906: 

.January. $1.5S .July. 
February. 1.58 August. 1.58% 
March. 1.58 September. 1.58 
April. 1.60 1AO October. 1.58 
May. 1.64 November. 1.58 
June. 1.64 December. 1,58 

In the Lima fields the average value at 
the wells ranged round 90c. per barrel. 

The above figures are the prices paid by 
the Standard Oil Company. Nearly all 
other oil companies pay from 5 to loc. per 
barrel more for crude petroleum. Some 
districts, too, received more than the 
average market price—as, for e.xample. 
Warren county, Penn., whose oil is worth 
IOC. per barrel more than that in any other 
-Appalachian district. 

California 

The output of petroleum in California 
in 1906 has been estimated by the secre¬ 
tary. of the Petroleum Miners’ Associa¬ 
tion at 34,500,000 bbh, with a value of 
something over $7,000,000, as compared 
with 35,67i,qpo bbh in 1905. California 
has thus been the largest single producer 
of oil in the United States for four years, 
although in point of value of the product 
the State ranks below Ohio, West Vir¬ 
ginia, Pennsylvania and Indiana. 

Oil and Gas in the Mid-con¬ 

tinental Field 

BY ERASMUS HAWORTH* 

The production of oil and gas in the 
mid-continental field was much greater 
in 1906 than in any previous year. The oil 
was bought principally by the Prairie Oil 
and Gas Company, the Standard Oil 
Company in Kansas. At present there 
are nine independent refineries in Kan¬ 
sas and one in Indian Territory, but their 
consumption was small, due in part to 
their small size and in part to the fact 
that a number of them did not 'o-egin 
operation until late in the vear. A con¬ 
siderable amount of oil was used for fuel 
and was shipped to m.any places here and 
there over the State. One producer. Hon. 
C. A. Stannard, operated a system of tank 
cars and supplied customers in western 
and central Kansas with a comparatively 
large amount of crude oil. 

The following table gives a monthly 
statement of the oil purchased by the 
Prairie Oil and Gas Company, to which is 
added an estimated amount for all other 
consumption; 

PRODUCTION OF CRUDE OIL IN THE MID¬ 

CONTINENTAL FIELD. 1906. 

1 

Month. 
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January.... 
February.... 
March. 
April. 
May. 
June. 
July_..... 
August. 
September... 
October. 
November .. 
December... 

Bbl. 
1,472,214 
1,3.52,531 
1,693,182 
1.779.261 
1,741,941 
1.688,43:1 
2,022,215 
1.779.262 
1,646,719 
2,009.650 
1.945,195 
1.920,662 

Bbl. 
47,491 
48.306 
54,619 
.59.:i08 
.56,192 
.56,281 
65,233 
.57,:J96 
.51,557 
64.827 
64,839 
64,019 

Bbl. . Bbl. 
539,009 93:1,20.5 
.527,335 824,536 
719,320' 973,862 
762,62.51 1,026,626 
802,838; 939,103 
642,128! 1.046,304 
668,43>.), 1,353,776 
900,75.5, 878,508 
846,128! 700,591 

1,659,.520 4.50,130 
1.680,9281 264,267 
1,528,524 392,038 

Total. 
Other sales.. 

20.961.156 
973,750 

' 690,067 

1 

11,168,209 9,782,946 

Orand tot'l 21,924,90^ _ 690,067 11,168,209! 9,782,940. 

No available method is at hand at pres¬ 
ent to determine definitely what portion of 
the above grand total given came from 
Kansas and what portion from Oklahoma. 
It is probable, however, that about one- 
fourth of the entire amount came from 
Kansas and three-fourths from Oklahoma. 

DEVELOP.MENTS 

During 1906 the only new development 
of any considerable note was in the Glenn 
pool area, a few miles southeast of Red 
Fork. Here a wonderful pool of oil was 
discovered, which already furnishes many 
wells producing more than 1000 bbl. a day. 
.Apparently the boundary of the pool has 
not yet been located, as new wells occa¬ 
sionally arc found almost on all sides of 
it. 

The next most remarkable discovery 

•State geologist. I.awrenee; Kansas. 
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was in Section 27, east and a little south 
of Dewey, four miles northeast of Bartles¬ 
ville. Here is an area nearly one mile 
across which was wonderfully productive 
in which also a few looo-bbl. wells were 
brought in. • Drilling was so active, how¬ 
ever, that they soon had the boundaries 
of the pool located and the wells have now 
run dow'n to 200 to 300 bbl. daily capacity.. 

A large amount of development was car¬ 
ried on during the entire year with an ag¬ 
gregate of close to 2000 wells drilled. 
During the first half of the year develop¬ 
ment was very active in the shallow pool 
around Alluwe and a very large produc¬ 
tion was obtained, some wells reaching 
400 to 500 bbl. capacity. The next great¬ 
est production was in the Osage near the 
eastern boundary, south of Bartlesville. 
Next to the Glenn pool this area remains 
the most remarkable in the mid-continen¬ 
tal field. It .seems that we have here a 
long, slender, north and south pool ly¬ 
ing parallel with the ninety-sixth meridian, 
which is the boundary between the Cher¬ 
okee and the Osage lands, lying principally 
in the Osage, with a few good wells east 
of the boundary line and a few from five 
to ten miles to the west. In a north and 
south direction the pool extends nearly 
to Tulsa, with only occasional dry wells 
interspersed. A number of these wells 
"tarted at 1000 bbl. per day and they held 
up their capacity as well, or better, than 
any other wells in the area. Farther w'est 
in the Osage, drilling has been done ir¬ 
regularly with quite indifferent success. 
Some wells are good oil wells, others good 
gas wells, and quite a number of them are 
dry. 

But little drilling has been done in Kan¬ 
sas during the year. Early in the year 
there was some development in the vicin¬ 
ity of Paola, Osawatomie and Rantoul, 
also a small amount in the Huffman 
field, Chautauqua county, five miles west 
of Peru, and an occasional well elsewhere 
fiere and there over the entire Kansas ter¬ 
ritory. But in general all the drilling 
ilone in Kansas was in searching for gas. 
as will be explained later. 

MARKETS 

The Prairie Oil and Gas Company is 
the principal purchaser of oil, and, there¬ 
fore. fixes the price. The lesser concerns 
consume but little, and, although occasion¬ 
ally they bid a little above the market 
1 rice, they have little, if any, influence on 
the market. In fact, some of them can 
hardly obtain as large a quantity as they 
desire. There is a sentiment abroad that 
if a producer once sells to an independent 
concern the Prairie Oil and Gas Com¬ 
pany will not take his supply or any frac¬ 
tion of it. It is probable this has not been 
put to a test, but the wide-spread belief 
that such would be the case has kept a 
number of people selling to the Prairie 
;md declining bids from others. 

.\t the beginning of the year the price 
l)aid was 52c. per bbl. for oil with a speci¬ 
fic gravity of 32 deg. B. or lighter. 

During the summer this price gradually 
dropped until the low mark of 39c. was 
reached in August, at which point it has 
remained. For oils heavier than 32 deg. 
B., in most cases a reduction of 5c. was 
made for each half degree. 

GAS 

The mid-continental field has witnessed 
the most activity in developing and mar¬ 
keting gas. The Kansas Natural Gas 
Company got its pipe line laid to Kansas 
City, Kan., Topeka, Lawrence and Leav¬ 
enworth before the close of 1905, and by 
February the pipes were in Atchison and 
St. Joseph, Mo. Certain difficulties re¬ 
garding a franchise kept them out of Kan¬ 
sas City, Mo., until the autumn of 1906. 
By the close of 1905 also a pipe line had 
extended eastward from the gas fields to 
Joplin and Carthage in Missouri with 
laterals ramifying the entire Joplin min¬ 
ing region. During the summer of 1906 
i. pipe line was carried westward from the 
gasfields toward Wichita and Hutchison 
and has just now reached the former city. 
All of these mains have laterals from 
which they supply the various towns and 
villages along their lines. 

To supply such large quantities of nat¬ 
ural gas for domestic consumption it is 
necessary to have a large amount de¬ 
veloped in the gas fields. On this account 
drilling has been fairly active in many dif¬ 
ferent parts of the gas fields of Kansas. 
The pipe line reaching northward to Kan¬ 
sas City, etc., is supplied principally from 
the vicinities of lola, Humboldt, Chanute 
and Neodesha and intervening locations; 
that eastward to the Joplin area is sup¬ 
plied from the Montgomery county fields 
in the vicinity of Independence and Cof- 
feyville, and the supply for the western 
pipe line will come principally from west¬ 
ern Montgomery, Chautauqua and other 
counties in Kansas, and probably from the 
Cherokee and Osage country, although 
that matter is not definitely settled. It is 
reported that a prominent gas producer 
applied to the Secretary of the Interior 
for permission to pipe gas out of Indian 
Territory and was denied the privilege. 
There seems to be no law, however, to 
prevent such an undertaking. 

During the year the most extensive de¬ 
velopments of gas were in Montgomery 
county, Kan., south of Independence and 
in the Cherokee Nation throughout a strip 
from five to ten miles wide, reaching from 
the south side of Kansas southward al¬ 
most to the Arkansas river. In fact gas 
has been developed in Indian Territory 
to such an enormous extent in connection 
with oil development that the Cherokee 
and Osage territories probably could sup¬ 
ply two or three times as much gas as is 
developed in Kansas. A great deal of 
this. Territory gas is shut in awaiting a 
market, while other portions are piped to 
various towms and villages and retailed 
for domestic consumption. Practically no 
large manufacturing concerns are estab¬ 
lished south of the State line. This is due 

St 

principally to the chaotic condition of 
land titles in Indian Territory. Different 
laws of Congress and different rulings o£ 
the Interior Department have matters in 
such a shape that to the ordinary mind 
they are very confusing, and, as a result, 
capitalists prefer to remain away rather 
than jeopardize their holdings by insecure 
titles. 

In Kansas, however, factories are on the 
increase so rapidly that the best judges 
are becoming alarmed lest the gas should 
become entirely exhausted. A number of 
zinc smelters in the State have enlarged 
their capacity and Portland cement plants 
have increased in number and in size. 
Five such plants are now in operation, con¬ 
suming from 40,000,000, to 50,000,000 
cu.ft. of gas per day, and two or three- 
others are in contemplation. 

Gas wells near the southern end of 
Kansas and those in the Cherokee Na¬ 
tion generally are very large. A well 
from 10,000,000 to 15,000,000 cu.ft. per 
day is nothing unusual, and some of them 
run up to 30,000,000 or 40,000,000. The 
somewhat famous well in the Cherokee 
Nation, which caught fire in the spring 
of 1906 and burned for several weeks, 
was estimated at 30,000,000 cu.ft. before the 
gas was ignited, and before it was complete¬ 
ly closed it was estimated at 60,000,000 cu.ft. 
capacity, although no accurate measure¬ 
ments were made. In the outlying 
borders, however, wells average much less 
and some of them are even less than 
1,000,000 cu.ft. 

GAS MARKETS 

The price of gas for domestic con¬ 
sumption along all of the long pipe lines 
is 25c. per 1000 cu.ft., meter rates. The 
Kansas Natural Gas Company is offering 
gas to large factories at loc. a thousand, 
but this is generally considered higher 
than coal and as a result but little coal 
has been driven out of the factories. In 
the gas fields a number of the towns and 
cities still pay the same flat rates they did 
years ago. that is, from 10 to 15c. each for 
lights per month and from $i to $2 each 
for stoves. Also, a number of the fac¬ 
tories, such as the glass factory at Cof- 
feyville. the brick kilns at Coffeyville, In¬ 
dependence, Sycamore, etc., get gas at the 
old rates of 3c. per thousand. But no new 
contracts on this basis are sought for by 
the gas companies. Occasionally parties 
owning gas wdll make such contracts for 
factories or for large consumers. It must 
be said, how-ever, that all indications are 
that the day of cheap gas for large fac¬ 
tories in this territory is almost past. 

Rakes are much used by incompetent 
firemen to remove clinkers. The result of 
using this tool is to mix up the ashes and 
the coal, and makes the combustion take 
place under uneconomical conditions. The 
only occasion upon which the rake should 
be used is in drawing the fires, to replace 
the coal from one side to another. 
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COAL MINING IN THE UNITED STATES 

The Technology, Markets and History of the Industry in 1906 

The suspension of mining that occurred 
in many of the bituminojis districts during 
1906, pending a settlement of labor diffi¬ 
culties, did not materially affect the coal 
output for the year. The differences that 
occurred were anticipated, so that a 
heavier tonnage preceded and followed 
the tie-up. 

The great business prosperity of the 
year was visibly reflected in all our coal 
districts, and although many new mines 
have been opened and numerous virgin 
fields developed, the production is no fur¬ 
ther ahead of consumption than it w’as 10 
years ago. In fact, the destructive com¬ 
petition that took place three years ago is 
now generally suppressed. This is not 
only due to the many large consolidations 
and better understanding between inde¬ 
pendent operators, but the revised con¬ 
tracts with labor, especially in Indiana 
and Illinois, has resulted in establishing 
a fair and fixed tonnage price for the pro¬ 
duct. 

Indications point to a continuation of 
the present great activity in steel manu¬ 
facture, which, as a criterion, is a favora¬ 
ble indication that the coming year will, if 
anything, surpass in activity the 12 
months just gone. 

. Pennsylvania and West Virginia will 
continue to furnish a large part of the 
total output. However, it is expected that 
southern Illinois and eastern Kentucky 
will show, perhaps, the greatest new de¬ 
velopment, with Colorado as a close sec¬ 
ond. 

For many years the fear of over-pro¬ 
duction has worried many coal managers 
and deterred capitalists, but the same feel¬ 
ing prevailed 20 years ago, and is as far 
from realization now as then. 

Progress in Coal Mining in 1906 

BY F. W. PARSONS 

It can be truthfully stated that methods 
and ideas concerning the mining of coal 
materially advanced during 1906. The 
companies which manufacture mining ma¬ 
chinery have actively kept pace with the 
more modern requirements, and as a con¬ 
sequence, the mining machines, motors, 
drills, ventilating fans and coal washeries 
have been considerably modified and many 
improvements effected. The greatest ad¬ 
vance, however, is in the gp’eater enlight¬ 
enment that has been thrown upon some 
of the more difficult problems whose na¬ 
ture and solution have heretofore been 
obscure. Along with this increase of in¬ 
telligence has come a sense of greater pre¬ 
caution, and more humane action on the 
part of mine managers, which condition 

has resulted in a widespread agitation for 
safer methods of operation, and a simul¬ 
taneous desire by miners and officials for 
a stricter observance of the rules and law.’ 
necessary to afford greater security and 
comfort. 

Of all the tasks to which men are as¬ 
signed, there is, perhaps, none more dis¬ 
agreeable than that of the miner who 
spends his time underground; and of 
these workers, none endures greater hard¬ 
ship than the producer of coal. 

The problem of greatest importance that 
has presented itself to managers and en¬ 
gineers during the past few years is the 
prevention of coal-mine e.xplosions. The 
last 12 months has been a period of great 
effort toward the solution of this prob¬ 
lem. Whether the increased loss of lives 
during 1906 has caused this sudden awak¬ 
ening and made us seriously face the con¬ 
ditions as they actually exist, I do not 
know. The fact remains that the general 
mining public, if not also our State and 
Federal governments, are evincing unusual 
interest in this vital problem. 

A few years ago the engineers who be¬ 
lieved that an explosion could occur with 
coal dust as the sole factor were in the 
minority, while at the present time such 
an opinion is general. We are now. con¬ 
sidering whether an explosion of dust can 
take place without the presence of any 
flame, and many competent authoritie.s 
agree that such is the case. We are all 
ready to acknowledge that where a quan¬ 
tity of gas is present in a mine, the tem¬ 
perature of the gas-containing atmosphere 
may be so increased by sudden compres¬ 
sion. due to a fall of roof or other like 
cause, that the temperature of ignition 
may be realized, and the gas exploded. 
We will also agree that such a pressure 
may react to a distant part of the work¬ 
ings, and there ignite an entirely sepat 
ate body of gas. Without any gas pres¬ 
ent in a mine, there is no doubt that va¬ 
rious dust explosions have been started by 
a blown-out shot, but whether a dust ex¬ 
plosion can originate from such compres¬ 
sion of the mine air as may be caused by 
a fall of roof without the presence of 
some gas, is a theory that w-e believe has 
yet to be proved. Dynamite or powder 
might be so exploded, but coal dust would 
not answer so quickly to such action. 

PREVENTION OF EXPLOSIONS 

In providing a remedy for dust explo¬ 
sions, several unique plans are being con¬ 
sidered, and some of these arrangements 
have already been succssfully installed. 
At some mines a reservoir has been placed 
at an elevation above the workings so as 
to give a considerable head to water that 

flows through pipes, wdiich are extended 
along the main entries and into all part¬ 
ings where dust is likely to accumulate. 
This plan of sprinkling the mines and 
wetting the intake air has met with only 
partial success. It is w’ell known that 
when a layer of coal-dust is sprinkled 
with water, the latter collects on top, while 
the dust underneath remains perfectly dry. 

A second method is to haul a large part 
of the dust to the surface, w'here it is 
dumped, and to have parts of the mine 
absolutely free from dust. This is ac¬ 
complished by arching certain sections 
with brick, or by frequently wetting a 
stretch of entry. By this method, a dust 
e.xplosion will generally be confined to 
some one locality, and will not extend 
through the workings. Other plans arc 
to have each car of coal pass under an 
automatic shower before it starts on the 
main haulway, while still another scheme 
is to have the fine coal loaded into separ¬ 
ate cars which are covered before bein'' 
moved. 

Those managers who have overcome the 
dust problem by sprinkling salt or the 
chloride of calcium along the different 
haulways have been subjected to consid¬ 
erable initial expense, but the result de¬ 
sired has been attained. One ton of cal¬ 
cium chloride, costing $12, will treat 1500 
ft. of entry. Salt, however, costing $3.50 
per ton, will cover almost as great an 
area. 

VENTILATION 

In ventilating our mines, no radical im¬ 
provements have been introduced; the 
tendency, however, is to increase the num¬ 
ber of intake and return airways. Not 
long ago the general system was to have 
one main intake and a parallel return air- 
w'ay; but present practice favors at lea^i^ 
two intake and two return airways, and 
in some instances five or six have been 
driven and are being successfully used. 

Modern practice now requires that 
stone or heavy brick brattices be built to 
close the crosscuts and separate main air¬ 
ways. Overcasts cost about $48, and are 
much preferred to doors. Furthermore, 
when the cost of a trapper-boy is con¬ 
sidered, the overcast is certainly cheaper 
and much safer. Modern managers also 
prefer to split the current into all cross¬ 
entries, and are specifying that their ven¬ 
tilating fans shall be readily reversible. 
In slope or drift mines the fan is gener¬ 
ally run as an exhaust; while in shaft 
mines the blower system is preferred on 
account of hoisting during the winter, 
when, if the hoisting shaft is used for an 
intake, the collection of ice on the guide- 
rods and sides of the shaft during the 
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cold months often causes serious trouble. 
One other point in our ventilating sys¬ 

tem has attracted some attention. This 
consists in the use of booster fans in re¬ 
mote parts of large workings, where from 
leaky brattices and friction, the air cur¬ 
rent has lost some of its efficiency. 

METHODS OF WORKING 

Great progress was shown during 1906 
in the methqds of mining that are used by 
some of the larger companies. It is no 
longer the practice to try to reduce the 
first cost of mining by sacrificing all reg¬ 
ularity. Instead of driving entries water 
level to prevent any expense from cutting 
or filling, the scheme is to now drive all 
headings and rooms on carefully placed 
centers, with certain limits as to the dis¬ 
tance of driving and the width of the 
room or entry. 

Some bituminous mines are now pro¬ 
curing from 85 to 95 per cent, of all the 
coal ccmtained in each acre of land. This 
is being accomplished by working the 
seam on what is known as the panel sys¬ 
tem with 15 to 25 rooms to each panel, 
and by then systematically robbing all the 
pillars that have been left. 

In the anthracite coalfield the problems 
of mining are more numerous, and since 
the various companies are now' turning 
their attention to mining thin seams of in¬ 
ferior coal, a greater number of difficulties 
are encountered, .\nthracite mining will 
not admit of such a regular system of 
working as Can be inaugurated in most 
bituminous districts; however, the devel¬ 
opment is made to conform as nearly as 
possible to the general plans laid out. 
Last year, in the anthracite field, for every 
ton of coal produced, 8.5c. was spent for 
timber and mine props. This immense 
drain on the available timber supply has 
caused the operators in this field to turn 
their attention to methods of preserving 
the timber that is used. The coming year 
will probably witness many successful ex¬ 
periments that w’ill lead to modification?, 
and consequently better results in present 
methods of preserving mine timbers. 

Since much success has attended the 
practice of washing and selling the culm 
that was formerly considered nothing 
more than waste coal, the operators are 
now turning their attention to the fine 
dust that results from this culm washing. 
The practice of flushing this fine dust int6 
the mintf is likely to be entirely discon¬ 
tinued, especially if it is found that this 
fine coal can be utilized profitably in mak¬ 
ing briquets. One other practice that is 
meeting with general disapproval is that of 
connecting the underground workings of 
adjacent mines. Not only is this action 
dangerous, but on closer study it is said 
to be unattended by the increased econo¬ 
my which was thought to result from the 
sinking of fewer shafts. It is to be hoped 
that legislative action w'ill prevent this 
evil practice from being further extended. 

In fighting the mine fire at the Warrior 
Run colliery, the anthracite managers 

have for the first time made an effort to 
analyze carefully all the gases besides tak¬ 
ing daily temperatures and other data that 
may throw light on the action of such 
fires, and furnish information that will be 
useful in future efforts along this line. 

The last year has witnessed a continu¬ 
ation of the struggle for supremacy be¬ 
tween electricity and compressed air for 
driving coal-mining machines. The advo¬ 
cates of both of these systems are ready 
to prove the advantages of their favorite 
apparatus. 

For hauling coal, electric motors seem 
to be meeting with the greater favor. 
Many of the new installations have been 
of the third-rail type, while the greatest 
advancement along this line has taken 
place in what are know’n as gathering 
motors, which carry their cable on a self- 
coiling reel, and since they are compact, 
often standing no higher than 30 in. above 
the rail, they are particularly useful in 
collecting cars from the face of rooms. 
Where the haulways in a mine are on a 
grade of from 8 to 14 per cent., rack-rail 
haulage has proved wonderfully success¬ 
ful, and the future will probably witness 
the installation of many such haulage 
systems. 

One of the newer innovations is the steel 
mine car. The manufacturers of these 
cars are very optimistic, and stand ready 
to prove to operators that the day of the 
wooden mine car is past. One point in 
this connection is worthy of mention, and 
that is the bad practice of spragging mine 
cars; progressive managers now prefer to 
have all such vehicles supplied with a steel 
brake. 

In European coal mines, a number of 
operators have installed electric hoists 
which seem to be meeting with much suc¬ 
cess : in this country, however, the hoist¬ 
ing power still continues to be furnished 
by steam. Successful w'inding drums are 
now built so as to combine the advantages 
of both the spiral and the cylindrical 
forms. By having the first four or five 
revolutions on a gradually increasing 
diameter, the engine is enabled to get un¬ 
der speed quickly, and the retardation at 
the end of the hoist is considerably les¬ 
sened. The objection to drums that are 
entirely of the conical shape is that the 
increased width requires more inertia for 
driving. In connection with mine cars 
and other machinery, it is indeed w’ell that 
superintendents are giving more attention 
to proper lubrication. Only recently when 
visiting a large and supposedly modern 
mine, I watched the men drop the loaded 
cars, that had just been hauled out of the 
mine, upon the tipple. The approach to 
the tipple w’as 200 ft. long and was built 
on a 1.7s per cent, grade which had in 
previous years been sufficiently steep to 
cause the loaded cars to run by gravity 
upon the tipple. The fact that a man now 
had to push each car almost all the way to 
the dumping point attracted my attention, 
and subsequent investigation proved that 

the whole trouble was caused by the cars 
not being properly lubricated. It would be 
interesting to know what amount of power 
is being needlessly expended in hauling 
these rickety, poorly oiled cars through 
that mine every day. 

SURFACE ARRANGEMENTS 

The improvements that have taken place 
in our colliery surface plants are too 
numerous to be dealt with at length. The 
tendency has been to do away with all 
outside labor, by substituting mechanical 
devices, and to concentrate the outside 
plants as much as possible, thus preventing 
the loss that results from having to carry 
steam or other power long distances. 
Much attention has been directed toward 
having the intake at a sufficient distance 
from the tipple or dumping point, so that 
whatever dust is raised in handling and 
loading the output will not be distributed 
and drawn back into the mine. At one 
operation, an expenditure of less than 
$5000 enabled the company to do away 
with four men who had been employed on 
the tipple and received from $1.75 to $2.50 
per day. This result was accomplished by 
the installation of self-dumping cages, and 
by having a heavy pan-conveyor carry 
the coal that was hoisted, from the top 
of the shaft to the head of the gravity 
screen. In coal washeries and other 
places where water is to be lifted to a 
hight less than 100 ft., practice is now fa¬ 
voring the installation of turbine pumps 
instead of the old-fashioned steam pump. 

FORMATION OF COAL 

A great many theories have been 
evolved dealing with the methods and 
forces that have operated in forming our 
coal deposits. Of the many ideas recently 
presented, the one most favorably com¬ 
mented upon ignores the conclusion that 
our coal beds are the remains of great 
primeval forests. More careful thought 
and examination leads us to believe that 
all of our coal seams have been formerl 
from minute vegetable matter that has 
probably lived and flourished at the bot¬ 
tom of inland lakes, being deposited year 
after year for a long period, and then 
covered with layers of sand and othe.* 
materials, while later ages have fur¬ 
nished the pressure and heat necessary- to 
complete the transformation. The princi¬ 
pal argument in favor of this theory of 
fine vegetable matter forming our coal is 
that the parting between our known coal 
seams and the underlying and overlying 
strata is perfectly uniform and even. The 
strata forming the floor for our beds of 
coal do not'show any traces of the roots 
or stumps of large trees, nor indeed any 
evidences of large vegetable growth. 

COKE MANUFACTURE 

We are on the eve of a great awaken¬ 
ing to the immense losses that have re¬ 
sulted from making coke in bee-hive ovens 
and allowing all gases and by-products to 
be wasted. If the power that has already 
been lost in the Connellsville region. 
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througli tlie waste of gases in the manu¬ 
facture of coke, could be made available 
at the present time, it is fair to say that 
the factories of our country would not 
have to purchase coah to produce power 
for many years to come. This great and 
inexcusable waste has been one of the 
most shocking things in our industrial 
history. 

By-product ovens are coming into great¬ 
er use, and where operators persist in re¬ 
taining the principles of bee-hive ovens, 
they are in many cases modifying the style 
by building their ovens 25 to 30 ft. long 
and 6 ft. wide. The by-product oven does 
not produce a coke with a silvery luster 
like the products that come from the bee¬ 
hive ovens; however, the structure and 
quality of the by-product coke is not far 
inferior to that of the old-fashioned pro¬ 
duct. In a number of instances where 
ovens have recently been constructed, the 
arrangements have included a long main 
flue running behind the ovens and con¬ 
nected to each one by smaller flues, thus 
catching the gases that have heretofore 
been lost. These gases are carried to the 
power house and there burned in gas en¬ 
gines, and used to manufacture steam. A 
considerable saving w'ith little e.xtra e.x- 
pense is thns effected. 

CO-OPER.\TIVE MINING 

A brief review of the work accom¬ 
plished during the past year would be in¬ 
complete without a reference to co-opera¬ 
tive mining. Two conditions are abso¬ 
lutely necessary in creating efficient work¬ 
men: the first is encouragement; the sec¬ 
ond is enthusiasm. The latter will not be 
present if the first is not exercised, and 
encouragement is the cheapest gift in the 
liestowal of a mine manager. One other 
fact may be mentioned as a basis for en¬ 
thusiasm, and that is a thorough and in¬ 
telligent understanding of the work in 
hand. A man who can read nothing but 
English will not be likely to grow en¬ 
thusiastic over an article in a German 
paper; neither will a miner who is unfa¬ 
miliar with the principles of ventilation 
or the effect of mine gases be sufficiently 
interested in building his brattices or 
hanging a curtain. The foregoing state¬ 
ments may be advanced as the fundamen¬ 
tal principles on which successful co-oper- 

—atfve mining is based. This leads us to a 
consideration of the plan which is suc¬ 
cessfully carried on at several different 
localities in America. One operation of 
such a character is at Saginaw, Mich. 
This mine is owned entirely by the work¬ 
men who operate it. They establish prices, 

• make (Contracts, and go underground to 
dig out the product. Thjri are no strikes 
here, for every man is personally inter¬ 
ested in the welfare of the operation. 

The company was first organized with 
100 men, ana a capital stock of $50,000. 
After a year of success, however, it has 
been decided to increase the capital to 
$250000. and the company to .500 miners. 

Some of the men had no money, and ar¬ 
ranged to pay their part in labor. 

When trouble was expected in Ohio this 
year the Caledonia Company, as this co¬ 
operative mine is called, was flooded with 
orders, due to the fact that consumers 
knew there would be no shut-down at 
this property. 

The men at the Caledonia mine choose 
their own superintendent, who is respon¬ 
sible to a board of managers elected by 
the miners. Other men, noting the suc¬ 
cess of this new venture, have formed 
companies along these lines, and as every 
employee is interested in seeing that the 
product turned out is of the best, the 
mines have succeeded in establishing a 
reputation for themselves, as well as sur¬ 
viving the fiercest kind of competition. 
There have been many instances where 
co-operative work of this sort has utterly 
failed, while, on the other hand, the ad¬ 
vocates of the system can point to a num¬ 
ber of examples where success has at¬ 
tended the efforts of the men thus en¬ 
gaged. 

LEGISL.\TI\’E ACTION 

The mine inspectors of the larger coal 
States are urging their respective legisla¬ 
tures to revise the present laws, so that 
coal-mine development will hereafter be 
governed by more stringent rules, which 
will insure greater safety to the men, and 
as a final result, less worry and expense 
to the operator. At no place is military 
discipline so necessary as in the operation 
of a mine. It would not be bad policy to 
have our mines policed, and see that all 
workmen are arrested for such infrac¬ 
tions of rules as smoking, or having 
matches in a gassy mine; or for carrying 
powder, entering a place marked “dan¬ 
ger,” neglecting to report the strength of 
brattices, etc. 

The organization of rescue teams is no 
longer an idle dream, as is proved by the 
recent meeting held in Scranton, Penn. All 
the mines of one large company were 
represented in this event, and the work 
done by the different teams showed the 
result of conscientious training, and prom¬ 
ises well for the future of this important 
work. 

Recent investigation has gone to prove 
that barometric pressure has a probable 
effect upon gases in a mine, and conse¬ 
quently exerts considerable influence on 
mine explosions. The humidity of the air, 
which is also closely allied to barometric 
pressure, has an undoubted effect upon the 
conditions that govern and make mine ex¬ 
plosions possible. In this connection it is 
likely that the Government, both Federal 
and State, will investigate this hypothe¬ 
sis during the coming year, and lx? of 
much service to the mining industry. 
There is no doubt, that if through our 
weather bureau, mine managers could 
know of the movements of areas of high 
and low barometric pressure, certain pre¬ 
cautions might be taken that would resuF 

in a reduction of accidents and a material 
saving of life. 

I remember during the summer of 1902, 
when the whole country was agitated be¬ 
cause of the terrible coal strike that was 
taking place, causing the price of coal to 
be raised until its purchase by the com¬ 
mon people was almost impossible, a coal 
operator (whose mines were working be¬ 
cause he employed unorganized labor) 
rubbed his hands and smilingly told me 
that there was no doubt but that coal was 
king. So long as things run smoothly 
the general public does not realize this 
fact, but let the wheels that govern the 
production of coal, whether the time be 
winter or summer, stop for a short period, 
and see what alarm prevails and suffering 
ensues. 

As to the efficiency of our men and 
methods, we have only to remember that 
every miner now employed in our coal 
mines produces on an average • nearly 
twice as much coal per year as the miner 
of any other country. We as a people 
are also consuming more than, twice as 
much coal for making steam than the 
United Kingdom, our nearest competitor. 
Coal mining during 1906 has not followed 
the great wave of prosperity that has 
swept over our country, but instead has 
led the whole procession, and present pros¬ 
pects seem to indicate that it will con¬ 
tinue in this exalted position. 

The Chicago Coal Market 

BY E. MORRISON 

In general, the year 1906 was similar to 
previous years in the history of the Chi¬ 
cago coal trade. There was the same 
over-supply of coal from Illinois and 
Indiana mines, prices continued low ami 
the last four months of the year saw the 
same difficulty in getting supplies because 
of car shortage on the railroads. The 
year, however, contained one notable vari¬ 
ation from the normal in its record for 
the months of April and May, when min¬ 
ing in the western fields was almost wholly 
suspended because of labor troubles. It 
was shown in these two mouths that stores 
of bituminous coal could be provided for 
at least tw'o months, without serious losses 
from slacking or inconvenience to the 
users of coal. 

During the two months in' question, 
prices of w’estern bituminous coal rose 20 
to 80 per cent, but nearly all the large 
consumers had laid in stores sufficient for 
two or three months’ needs, and the 
amount of coal sold at the speculative 
prices was small. In the other months of 
the year prices were about the same as in 
T905 for the leading grades of bituminous. 
Anthracite, after the end of labor troubles 
at the mines, sold at the same prices as 
the year before. 

Beyond question too many bituminous 
mines have been worked in Illinois and 
Indiana, for fair profits, in the last two or 
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three years. The annual car-shortage 

troubles of the autumn are in one respect 
helpful to the coal trade of Chicago— 
they keep back from the city shipments 

that under normal conditions flood the 

market with coal that must be quickly dis¬ 

posed of to avoid demurrage charges. 
Chicago is the natural market-place for 
coal not sold when it leaves the mines of 

the two States in question, and some ar¬ 

rangement that would regulate shipments 

would greatly benefit both operators and 

wholesale dealers. 

Approximately 11,000,000 tons of bitum¬ 

inous and anthracite coal are received by 
the Chicago market yearly, of which 

amount about 3,000,000 tons are reshipped 

to points outside the city. A large amount 
of coal that never reaches the city is, of 

course, handled by local dealers. About 

15 per cent, of the total received in the 

city is anthracite coal and 60 to 65 per 

cent, is bituminous from the Illinois and 

Indiana fields, the rest being from West 
Virginia, Pennsylvania and Ohio. Re¬ 
ceipts of anthracite by lake were 208,420 

tons less than in the previous year, and 

should the winter (irove severe, the de¬ 

ficiency must be made up by the all-rail 
traffic in the next three months. 

The range of average car prices of Il¬ 
linois and Indiana bituminous, for the 

year, is shown in the following table: 

Month I.iimn and Egg Kiin-of-Mine 
.lanimry .$2.00@2.75 $1.30(^1.75 
Kehniary . 2.10@2.85 1.30@1.75 
March . 2.20®3.00 2.00@2..50 
April . 2.75^3.00 2.5003.00 
May . 2.5003.00 2.25@3.00 
•hine . 2.0002.30 1.7002.25 
Inly . 1.7502.50 1.5002.15 
August . 1.6002.40 1.3001.S5 
Scpteml)cr . 2.0002.50 1.5001.00 
(>ctol)cr . 2.0002.85 1.5002.25 
N'oveml)er . 2.2003.00 1.7502.25 
Ixcenibcr . 2.2003.25 1.75r«2.25 

Smokeless coal has ranged $3.25(23.50 

for run-of-mine, with the standard quota¬ 

tions for the last half of the year $3.40 for 

nm-of-mine and $4.30 for lump and egg, 

these prices applying to Pocahontas and 

Xew' River. Hocking valley coal has 

ranged $3.15(23.40 for ruu-of-mine, with 
lump running as high as $3.75 toward the 

close of the year. Coals from east of 

Indiana have in general been scarce in the 

last half of the year, because of the car 

shortage. 

.'\nthracite has sold at the standard 
prices of $6.25 for grate and $6.50 for egg, 

stove and chestnut, subject to discounts of 
30c. for June, 20c. for July and loc. for 

.•\ugust. The customary discounts of 40c. 

for May and 50c. for .\pril were not an¬ 

nounced. owing to the labor troubles at 

the mines. 

The Cleveland Coal Trade 

*’ BY G. W. CUSHING 

The coal trade in the Lake region for 

1906 presents a study of the development 

of forces which have lain dormant, but 

apparent, for several years, h'or one thing 

tlie year has been conspicuous for the de¬ 

velopment of the coal trade almost out of 
proportion with the demand and surely 

beyond the capacity of the railroads to 
take care of it. For another thing it has 

brought into stronger relief the possibility 

of new fields entering the market to com¬ 
pete with Ohio, West Virginia and 

Pennsylvania, in the markets these States 
have dominated for a good many years. 

The crux of the situation naturally rested 

upon the strike of the bituminous coal 

miners in April. 

When the year opened there were al¬ 
ready strong premonitions that a coal 

strike was ahead. This brought about 

buying on the part of consumers to col¬ 

lect a stock which would last for several 

weeks, or the normal period for the dura¬ 

tion of a strike of some violence. This 

made a good market for coal, which was 
fully up to the expectations of the oper¬ 

ators and to the ability of the railroads to 
furnish cars. At first there was talk that 

the anthracite and bituminous miners 
would join forces in a general strike in 
Pennsylvania, Ohio, Indiana and Illinois. 

West Virginia and Kentucky were con¬ 

sidered out of this combination, being 
largely non-union. The Mine Workers’ 

officials evidently arrived at the conclu¬ 

sion that ‘public sentiment would not sup¬ 
port a strike of such general nature as 

would completely tie up commerce, and in 

consequence the struggle was confined to 

the bituminous mines. The men wanted 

loc. a ton advance. West Virginia and 
Kentucky hoped this would be granted, 

since the differential on coal rates is only 

that amount in favor of the Ohio and 
Pennsylvania field •and this addition to the 

cost of production would put these two 

States on an equal footing with Ohio and 
Pennsylvania in the market theretofore 

controlled by those States. But the Pitts¬ 

burg Coal Company had contracts for the 

delivery of a specified amount of coal per 

week to the Steel Corporation and had to 

yield to the demands of the miners, forc¬ 

ing the smaller mines in Pennsylvania to 

the .same position. Part of the Ohio mines 

held out until June and some until the 

middle of July. When an agreement was 

reached to resume operations it was found 

that half of the season of navigation Was 

gone and yet there were contracts, in the 

closed districts, to ship an aggregate of 

nearly 4,(XX).ooo tons to the head of the 

Lakes, to say nothing of supplying the 

strictly local demand. The shippers by 
Lake imhiediately went into the market to 

tie up vessel capacity in quantity for the 

last half of the season and succeeded in 

getting about all the boats they needed. 

Within six weeks, however, there set in a 

shortage of railroad cars which increased 

as the regular fall trade opened, and the 

business in iron and steel kept enlarging. 

By October the car shortage was serious 

and by the middle of November it was ad¬ 

mitted that shippers by Lake would not be 

able to fill their contracts. This was 

made finally impossible when winter set in 

about Nov. 15 and brought the sea¬ 
son of navigation to a close, practically, 

before hull insurance had expired on the 
big steel steamers. The car shortage 

crippled West Virginia and Kentucky as 

well as Ohio and Pennsylvania, and held 

in abeyance the forces of competition. 

As for influence on prices, the early de¬ 
mand of the consumers to provide a sup¬ 

ply against a strike kept values steady 

until the strike was declared. Then there 

was a very rapid rise which lasted only 

long enough to determine that most con¬ 

sumers had a supply which would last for 

at least six weeks and in most cases three 

months or more. Then values dropped 

rapidly and the market was quiet. 

When the car shortage set in in Sep¬ 

tember prices began to move up again and 

by the middle of October mine-run steam 

coal was selling at $1.50 at the mines and 

slack at $1. This was due to the fact the 

supply of cars at no time permitted mines 

to run more than one-third their capacity 
while in some instances production was 
between 20 and 25 per cent, of normal. 

Prices were also influenced at one time— 

principally in midsummer—by the fact that 
many consumers showed no discrimina¬ 

tion between the various grades of coai 

having improved their furnaces to use 
either fine, or lump coal, whatever came to 

b.and. This change promises to have even 

a greater influence on values in the future. 

The Hepburn law had its effects also! 

In Ohio it brought about a ruling by the 

State Railroad Commission that the old 

practice of reserving certain points; local 
to certain railroads, as markets for mines 

located along those railroads, was illegal^ 
thereby broadening the market for the 

product of all mines. In Kentucky it had 

the effect of bringing the railroads to 

terms. In that State the railroads have 

had a peculiar grasp of the coal situation, 
refusing to put switches in operation when 

those led to mines that competed with the 

lailroad-controlled mines. The new law 

gave the operator redress for such griev'- 

ances, and brought about the opening of 

some new mines. The Kentucky fields are 

extensive, and the absence of unionisTn 

there, gives the Kentucky operator a 

chance in the markets north of the Ohio 

which he is almost sure to develop, if 
the car situation will ever permit. ' • = 

In the Lake region many shippers have 

filled their contracts, while others have 

failed. The shipments have been equal 

to those of former years, but not up to 
the demand this year, largely because the 

market has broadened, owing to develop¬ 

ments in northwestern Canada. > ■ ; M 

Alabama Coal 

BY L. W. FRIEB.M.VN 

.\ serious railroad-car shortage during 

the last four months of the year inter¬ 

rupted the production of coal in Alabama' 

While it will be several weeks into 1907 
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before the statistics will be completed 
in regard to the output for 1906, it is 
known that there is an increase of sev¬ 
eral hundred thousand tons over the out¬ 
put during 1905, and that ‘the aggregate 
coal mined in 1906 is close to 13,000,000 
tons. The car shortage at a number of 
the larger mines, especially where the coal 
was not used in iron making, caused often 
more than two-thirds time to be lost. 

Much development took place during 
the year. The Louisville & Nashville 
Railroad built several miles of track on 
its North Alabama railroad, to coal 
properties in the western part of Jeffer¬ 
son county and in Walker county. The 
Central of Georgia railroad built an ex¬ 
tension in Jefferson and St. Clair counties. 
The Southern Railway built a branch line 
for the Sloss-Sheffield Steel and Iron 
Company, while the Frisco put down a 
branch line in Walker county to reach 
coal properties. There was a demand for 
everj' ton of coal that could be mined. 
The strike of the union coal miners, which 
began two years ago, was called off in 
June of this year, and many of the idle 
men had no trouble in getting employ¬ 
ment at old and new mines. The effect 
was that, with the new men brought into 
the district, and the strikers returning to 
work, more men today are employed in 
coal mines in Alabama than ever before. 

State Mine Inspector J. M. Gray admits 
that had the transportation facilities been 
w'hat w'as expected by the coal producers 
the production would have been several 
hundred thousand tons better than it will 
total when all figures have been received. 
In 1905 Alabama produced 11,900,153 tons 
of coal, a yea'r previous 11,273,151 tons, 
and in 1903, there were 11,700,753 tons of 
coal produced by this State. Basing the 
output for 1906 at 13,000,000 tons, it can 
readily be seen that there has been active 
work at the mines. 

But one serious accident happened dur¬ 
ing the year, that at Piper, where an ex¬ 
plosion killed 12 men. Nearly 100 men 
lost their lives in coal mines in Alabama 
during 1906, as compared with 185 the 
year previous. The loss of life in 1905 
was brought about mostly by the explo¬ 
sion in the Virginia City mines, in which 
112 men were killed. 

During the year State Mine Inspector 
J. M. Gray gave notice that the mining 
laws of the State would be enforced to 
the letter, and a number of reforms were 
introduced by him. He forbade the use of 
dynamite, and excessively heavy explo¬ 
sives in the mining of coal, and demanded 
that superintendents and mine bosses 
caution the miners. 

The Sloss-Sheffield Steel and Iron Com¬ 
pany during the year began the opening 
of their Bessie mines in the western part 
of Jefferson county and it is expected the 
daily production will run something like 
1500 tons. 

The coke production was steady. The 

demand was met sparingly. Several new 
and large washers were erected by the 
Tennessee Coal, Iron and Railroad com¬ 
pany and others, looking to an increase 
in the production and a better grade of 
coke. 

Coal in New Mexico 

BY J. E. SHERIDAN* 

The production of coal in New Mex¬ 
ico for the calendar year 1906, estimating 
the December output, reached a gross 
production of 1,973,650 short tons. The 
amount used in operating the mines was 
77,250 tons; the net product shipped from 
the mines being 1.896.400 short tons, an in¬ 
crease of 295.400 tons over the preceding 
fiscal year, or 18.46 per cent, increase of 
net product shipped. The production of 
coke was 118,000 short tons. The aver¬ 
age value of the coal at the mines was 
$1.50 per ton, and of coke $3.30 per short 
ton. 

The number of men employed in min¬ 
ing, taking the average for the year, was 
1753 nien and 40 boys underground; 765 
men and 31 boys outside, a total of 2518 
persons. The number of persons killed in 
the mines was 17, an average of 6.70 per 
1000 persons employed. This exceedingly 
high percentage of fatalities was due to a 
disastrous explosion which occurred in the 
Dutchman mine, near Raton, N. M., on 
Oct. 5, 1906. by which 10* men lost their 
lives. In addition to the foregoing num¬ 
ber of persons directly employed in and 
about the mines fully 2500 men were em¬ 
ployed in building railroads to transport 
coal from the mines, and construction of 
increased equipment at the mines. 

The prediction of a year ago, that “the 
production of coal and coke from New 
Mexico coal mines would probably be in¬ 
creased by 100 per cent, during the cal¬ 
endar year 1906. has not been fulfilled. 
The failure of fulfillment of anticipated 
production was not in any manner due to 
either lack of producing capacity of the 
mines, nor to shortage of orders for the 
product. While consumers have begged 
for delivery of coal and coke, the produc¬ 
tion has been restricted, first by lack of 
transportation facilities; second, by a 
dearth of miners, it being impossible to 
secure full shifts of men, and lastly by 
delay in manufacture and delivery of ma¬ 
chinery and other equipment to facilitate 
the increased production at the min'*s. 

The Colfax county coalfields take pre¬ 
cedence for production and extensive 
equipment. At Dawson, N. M., w’here the 
most extensive development of the mines 
and increase of equipment is being car¬ 
ried into effect, the promised increase of 
tonnage of coal was delayed by the dif¬ 
ficulties above mentioned, and the pro¬ 
duction of coke was farther delayed by an 
unforseen obstacle arising in the building 

•Territorial Inspector of mines. Sliver City, 
New Mexico. 

of the 440 new underflue coke ovens; the 
intense heat, generated by the combustion 
cf the confined volatiles, fused the mor¬ 
tar, or cement, in which the bricks were 
laid, the fused material running down into 
the underflues and clogging them, thus 
necessitating the rebuilding of the entire 
string of 440 ovens. A more refractory 
and infusible sand has been found which 
will be used in rebuilding the ovens. 

The extensive developments of the St. 
Louis, Rocky Mountain & Pacific Com¬ 
pany, while having achieved comparatively 
good progress, have been retarded by the 
influences mentioned in the earlier para¬ 
graphs of this article. The Yankee coal 
fields, on Johnson and Barela mesas, is 
attracting merited attention. This field 
I'.as for years been neglected except for 
development by a few country coal banks 
operated for local demand in home towns, 
where the coal obtains exceptional favor 
for domestic purposes. Development and 
tests have proven these coals to have ex¬ 
ceptional coking properties, as shown by 
the following analysis: 

AXAI.YKIS <»K rOAI, AM) CUKE FROM YAN'KEB. 

NF.W MEXICO 

Coal Coke 
Per cent. I‘er cent. 

Moisture . ..39 .60 
Volatile matter.. . . . 41..30 .40 
Fixed carbon. . 50..5.5 86.65 
Siilpbur . .00 .00 
I’hosphorus . .(H) .00 
Ash . . 7.85 12.35 

Total . . . 100.00 100.00 

Poke made In keg in lieehive oven. 

.STRENGTH OF YANKEE COKE 

'elRht in grams Compressive strength 

tier cu.in. 
l.t.b 20(K) 11). 
12.n 21.50 11). 

The foregoing makes a favorable com¬ 
parison with Connellsville. Penn., coke, 
and the quality assures a good demand for 
this coke. 

The Santa Fe, Raton & Eastern Rail¬ 
road now gives these coalfields connec¬ 
tion with the main line of the Atchison, 
Topeka & Santa Fe Railroad, and an¬ 
other new line, the Santa Fe, Liberal & 
Englewood Railroad, is now under con¬ 
struction and will give the Yankee field 
direct connection with new markets in 
Kansas. Texas and Oklahoma, adding an¬ 
other prominent factor to the coal and 
coke production of New Mexico. 

The American Fuel Company, in the 
Gallup district, has ample development 
and equipment on its mines for a produc¬ 
tion of 5000 tons per day, but operation 
of the mines is handicapped by lack of 
sufficient transportation facilities. There 
is a constant demand for the coal from 
these mines for both domestic and steam¬ 
ing uses. 

In Socorro county, the New Mexico 
Midland Railroad has been completed 
from the Carthage mines to the Atchison, 
Topeka & Santa Fe Railroad, at San 
Antonio, New Mexico, and the production 
from these mines will be largely increased 
during the ensuing year. 

The several new mines being opened at 
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Dawson, Koehler and Yankee, in Colfax 
county, together with new railroads fur¬ 
nishing a great increase in transportation 
facilities, warrant the anticipation of .1 
very large increase in the production of 
coal from the mine.> of that district. The 
production of coke will be increased fully 
200 per cent, upon the completion of the 
new coke ovens at Dawson, New Mex¬ 
ico. To this increase there will be added 
the production from 200 new coke ovens 
under construction by the St. Louis, Rocky 
Mountain & Pacific Company, at Koehler, 
New Mexico, and from 200 new coke 
ovens to be built at Yankee, New Mexico., 
in the very near future. 

The prospects of the coal-mining in¬ 
dustry in New Mexico are exceedingly 
bright: it is simply a question of sufficient 
supply of labor, increased equipment, which 
is being installed as fast as manufacturers 
can supply it, and ample transportation 
facilities, which will be provided by the 
completion of railroads now under con¬ 
struction. 

Coal in West Virginia 

BY F. W. P.\RSONS 

In the larger fields of West Virginia, 
there was practically no suspension of the 
wonderful activity in coal mining that oc¬ 
curred in 1906, and as a consequence the 
production shows a substantial increase 
over previous years. There are some who 
will claim that We.st Virginia is no longer 
a state full of opportunities, but rather 
has become like Pennsylvania and some of 
the older districts where most of the val¬ 
uable coal lands have already been ac¬ 
cumulated. This is true only in part, for 
although some of the fields are closely 
held, there are still thousands of acres of 
good coal land back from the railroads 
that is for sale at a reasonable price. 
There are also large land companies which 
:re ready and willing to lease val¬ 
uable tracts to competent men who can 
prove that they have the ability to open 
and successfully operate a mine. 

So far as the industry as a whole is 
concerned, the most important happenings 
of 1906 were the completion and the suc¬ 
cessful operation of the Coal and Coke 
Railroad, and also the rapid development 
of the Deep Water road, which wiil carry- 
coal to tidewater. Both of these railways 
are projected into new territories, and 
will consequently be the means of open¬ 
ing new fields. 

For many years coal mining in West 
Virginia was unprofitable because of the 
destructive competition. This condition 
has been remedied by the consolidation of 
many mines in the several districts. There 
are still many independent operators, but 
they market their coal through one of the 
larger selling agencies. In northern West 
Virginia the largest operator is the Fair¬ 
mont Coal Company, which controls 
nearly all of the mines in what is known 

as the Fairmont and Clarksburg fields. 
This company, by virtue of its wonder¬ 
fully organized selling department, can 
dispose of all the coal its mines will pro¬ 
duce; last year was one of unprecedented 
prosperity in this district. Although the 
Fairmont company is opening and equip¬ 
ping a large mine near Clarksburg, 
W. Va., the policy of this corporation has 
been to perfect and increase the output at 
the mines already opened, rather than to 
develop new properties. 

Many new mines have been opened 
along the Coal and Coke Railroad, and 
the field opened by it will undoubtedly be¬ 
come a large producer in the near future. 
The coal in this region is not as good for 
steam purposes as the New river and 
Pocahontas product, but it is a first-(^lass 
smithing coal, for which reason it has be¬ 
come famous. 

The largest operators in the New river 
field are the New River Company which 
was recently organized with Sam Dixon 
(one of the veteran operators of the field) 
as president, and the New River Smoke¬ 
less Coal Company. The New River com¬ 
pany is perhaps carrying on new develop¬ 
ment work more aggressively than any 
other West Virginia corporation. The 
coal produced by it is unsurpassed for 
steam purposes, and because of its low 
volatile matter is considered almost 
smokeless. None of the coal is washed 
and a large part of the production is 
shipped directly as run-of-mine. 

Operations in the Kanawha and Poca¬ 
hontas fields were vigorously carried on. 
The largest operations in the Pocahontas 
field are controlled by the Pocahontas 
Collieries Company and the United States 
Coal and Coke Company. The main of¬ 
fices of the former concern are at Poca¬ 
hontas, Va., while the United States Coal 
and Coke Company has its headquarters 
at Gary, W. Va. Both of these companies 
have large plants and convert a consider¬ 
able part of their output into coke. The 
Pocahontas company is opening up a new 
mine at Boissevain, which, after comple¬ 
tion, will be followed by other new de¬ 
velopment work. 

The great problem throughout West 
Virginia and especially in the southern 
part is that of a deficient supply of labor. 
The scarcity of men has caused the op¬ 
erators considerable trouble and great ef¬ 
forts have been made to import miners 
into this field. Wages are above the aver¬ 
age and the climate is particularly healthy. 
However, the region is somewhat re¬ 
moved from large towns and legitimate 
amusement is scarce. It is probable that 
West Virginia will continue to hold her 
place as the second largest producer of 
coke, and that before many years it will 
have a soft-coal output rivaling that of 
Pennsylvania. 

Excitement prevails in the Island of 
Trinidad over the possibility of develop¬ 
ing petroleum. Drilling is being conducted. 

Coal in Australia 

An important step was taken during 
1906 by the northern colliery owners in 
New South Wales, when a “vend” was 
formed to regulate the output and selling 
price of coal. All but one colliery is 
bound by this agreement, and it is be¬ 
lieved that the industry will largely bene¬ 
fit now that internal competition has been 
ended. 

The work at all the collieries in New 
South Wales was very active, the in¬ 
creased traffic on the railways, consequent 
on the exceptionally favorable season, be¬ 
ing one of the chief factors affecting the 
local trade. The exports were on a large 
scale, 2,142,000 tons having been exported 
during the first nine months of the year, 
or 488,000 tons more than for the same 
period in 1905. 

The company formed to work the coal 
seams beneath the Sydney harbors com¬ 
pleted the sinking of the two shafts to a 
depth of 3000 ft., and has now a face of 
4 ft. of clean coal in the heading, which 
shows signs of increasing thickness as the 
entries are extended. 

In Queensland, a decided improvement 
was noticeable in the trade of the West 
Moreton district, which is attributable to 
the concession made by‘the Government 
in the shape of A rebate of harbor dues 
to vessels shipping over 500 tons of 
bunker coal. The Newnes Oil and Shale 
Company is exploiting the oil-shale seams 
in the Capertee and Wolgan valleys, 
New South Wales, on an extensive scale. 
The preliminary work embraces the driv¬ 
ing of a tunnel several miles in length on 
the shale horizon, and its connection wuth 
the State railway system. 

The German Coal Industry 

The coal production of Germany ma¬ 
terially increased in 1906, and great ac¬ 
tivity was evinced in all branches of the 
industry. For the 10 months ending 
Oct. 31, the output was reported in metric 
tons as follows: 

1905. 1906. Changea. 

Coal. 99,951,160 111,273,413 I. 14,322 253 
Browu coal .... 42,438,507 46,098,425 I. 3,669,918 

Total mlned..l42.389,667 160,371,838 I. 17,982,161 

Coknmade. 12,366,680 16,720,631 I. 4,363,961 
Briquets made, 10,689,951 12,066,867 I. 1,476,906 

The briquets are made largely out of 
the brown coal, or lignite. The total in¬ 
crease in coal mined this year was about 
13 per cent. 

During the first 10 months of 1906 Ger¬ 
many exported 16,330,426 tons of coal, 
which shows an increase of more than 
million over 1905. More than 2J4 million 
tons of coke and 600,000 tons of briquets 
were also exported. The Import of coal 
into Germany during the same period was 
nearly 14,443,723 tons, which was an in¬ 
crease of 62,567 tons over ihe import of 
1905. 
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Pittsburg District Coal 

BV S. F. LUTY 

The production of coal in the Pittsburg 
district in 1906 was the greatest in its 
history, but the .returns to stockholders of 
the large companies and to independent 
interests were not entirely satisfactory. 
This was due to the fact that many large 
annual contracts were taken in January 
and February at low prices, as it was ex¬ 
pected the mining rate would be reduced. 
Instead, the United Mine Workers of 
America forced an advance of about 6 per 
cent., dating from April i, and the cost of 
production showed a decided increase 
over previous years. 

general strike of miners was 
threatened early in the year unless a sub¬ 
stantial advance was conceded, but opera¬ 
tors did not seem to regard the matter 
seriously and continued to quote low 
rates for deliveries extending through the 
year, the minimum price being 90c. for 
mine-run coal, and many contracts were 
made at $i a ton in January', after the 
national convention of the United Mine 
Workers at Indianapolis had made a de¬ 
mand for an advance of 12 per cent. Iron 
and steel manufacturers, fearing a sus¬ 
pension, began to store coal and all the 
mines in the district were unusually ac¬ 
tive in the first three months. 

When a general tie-up of the mines of 
the country appeared certain President 
Roosevelt intervened by writing to 
Francis- L. Robbins, chairman of the In¬ 
terstate Coal Operators' Association, and 
John Mitchell, president of the United 
Mine Workers, urging them to endeavor 
to reach an agreement. It was due to the 
efforts of these men that a compromise 
was made at a reconvened conference 
held on March 19 at Indianapolis. The 
miners withdrew the demand for an in¬ 
crease of 12 per cent, for the year and 
agreed to accept a raise of 6 per cent, and 
make a contract for a period of two years, 
dating from April i, 1906. ‘ 

Western operators objected, but Chair¬ 
man Robbins of the Pittsburg Coal Com¬ 
pany signed the agreement for his com¬ 
pany and its subsidiary interests, inclu3“ 
ing the Monongaliela River Consolidated 
Coal and Coke ^Company, and all r.the 
mines of these concerns and a number of 
independents who signed continued in 
operation. On April 6 the other indepen¬ 
dents who had, vigorously opposed an in¬ 
crease gave up the fight and before April 
10 every mine in the Pittsburg district 
was in full operation. The suspension in 
other parts of the country continued for 
a few weeks longer, when it was seen that 
Pittsburg operators were getting the busi¬ 
ness and there was a general resumption. 
\ shortage of railroad cars prevented 

the full operation of the mines throughout 
the year, but despite this handicap the 
production for 1906 was between 46,000,- 

000 and 47,000,000 tons, compared with 
42,000,000 tons for 1905, 31,000,000 for 
1904, and 18,000,000 tons in 1897. The 
Pittsburg Coal Company, the leading in¬ 
terest, produced 16,000,000 tons, and ‘ the 
'Monongahela River Consolidated Coal 
and Coke Company, the large river in¬ 
terest, 6,000,000 tons. 

Shipments to the Northwestern and 
Southern markets from this district were 
greater than in any previous year. The 
shipments to the lake ports during the 
season amounted to 9,200,000 tons. In 
I905> 7,460,000 tons were shipped and in 
1904, 6,058,000 tons. The shipments- to 
Southern ports aggregated about 3,500,000 
tons, of which 2,500,000 tons were sent 
out by the Monongahela River Consoli¬ 
dated Coal and Coke Company. The rest 
of the tonnage of this big company went 
to the mills along the Monongahela and 
.-Mlegheny rivers and to other consumers 
in the Pittsburg district. 

John H. Jones, president of the Pitts- 
burg-Buffalo Company, the large indepen¬ 
dent interest in this district, has compiled 
some interesting figures on coal tminages. 
He declares that if the railroads had been 
able to furnish necessary transportation 
facilities the production in the Pittsburg 
district would have been fully 3,000,000 
tons greater in 1906. Mr. Jones estimates 
that the production of coal in the United 
States this year will reach 425,000,000 
tons, and possibly 430,000,000 tons, and 
that the world’s production will be be¬ 
tween 1,200,000,000 and 1,300,000,000 tons. 

An unusually large number of big con¬ 
tracts were entered into early in the year 
for extended deliveries. One by the 
Pittsburg Coal Company with the Pitts¬ 
burg Steel Company called for 1000 tons 
daily for a period of six years. The 
Monongahela River Company received a 
contract from the Midland Steel Company 
for 250,000 tons annually for five years 
.-Ml contracts made by the big river inter¬ 
est for the year with consumers at South¬ 
ern ports were at low prices, as an ad¬ 
vance in the mining rate had not been 
taken into consideration. In December 
the company gave notice that all annual 
contracts to be made in January would be 
at an advance which will range from 10 
to 20 per cent. .A.!! annual contracts are 
to be made at higher prices than prevailed 
the first of this year and 1907 is expected 
to be the most profitable one in the his¬ 
tory of the coal industry. 

Many improvements were made during 
the year and there are now but few mines 
operated by old methods. The Pittsburg 
Coal Company has installed modern ma¬ 
chinery and equipment at nearly all of its 
mines. The Pittsburg-Buffalo Company 
in May began sinking two large shafts on 
a 14,000-acre tract in Washington county, 
which is included in the Pittsburg district. 
These shafts are to te the'fine.st in the 
world, when completed in the ‘.spring of 
1907. Each shaft will have' an actual 
working capaeiK- of 1250 tons an ' houf! 

The coal will be used exclusively for cok¬ 
ing and a number of ovens are to be built. 

The Pittsburg Coal Company greatly- 
increased its coke production in 1906, and 
is still at work on extensions. In Febru¬ 
ary the company disposed of some of its 
properties at a handsome profit. It sold 
262 acres of coal land to the W. J. Rainey 
Company at $1222 an acre, having paid 
$280 an acre for the property a few years 
ago. The company also disposed of its 
interest in the Western Coal and Dock 
Company and the Whitnall Coal Com¬ 
pany. 
■ Preparations are being made by pro¬ 
ducers for a large output in 1907 at profit¬ 
able prices. There will he no labor troub¬ 
les, as the present scale will continue in 
force for another year, dating from .April 
I. It is the same scale as was in force in 
1903 when the pick-mining rate was 90c. 
a ton. A reduction to 85c., or 5.5 per cent, 
was made for a period of tw-o years dat¬ 
ing from .April i, 1904, but the rate of 
1903 was restored by the new agreement. 

Coal in Pennsylvania 

BY F. W. P.XRSONS 

Coal mining in the anthracite and bitu¬ 
minous districts of Pennsylvania was car¬ 
ried on with much activity during 1906 
and in many ways promises to eclipse the 
results obtained in any previous year. The 
labor troubles that occurred were of short 
duration and, if anything, were a blessing 
to the industry. It is probable that had no 
suspension of work occurred, the opera¬ 
tors would have been compelled to have 
had occasional temporary shut-downs to 
prevent the supply from exceeding the 
demand. The resumption of work on the 
terms accepted resulted in no particular 
victory fpr either side and tended to show 
that neither operators nor inen have for¬ 
gotten the awful experiences of the last 
great strike. 

VALUE OF PRODUCT i 

It is probable that the coal output of Penn¬ 
sylvania. in 1906 will represent a value of 
nearly $400,000,000 on the railroad cars at 
the mines; and that this .same output will 
show a value of from $650,000,000 to 
$750,000,000 at the points of distribution. 
Pennsylvania as a whole will produce up 
ward of 50 per cent, of the totaj. /coal ont- 
I»ut of the United States. ... 

SHORTAOE OF CARS 

The shortage of cars was a trouble 
n Uch heralded in the papers, and it may 
a? 'well be realized at once that this diffi¬ 
culty is not without its redeeming features. 
If all of onr mines were con.stantly to have 
plenty of cars for shipping their product 
it would not he long before many bf 'thdm 
would not be working full time. This con¬ 
dition is an old trick that the' operators 
often take advantage of, arid tnany' times 
such* ca'r ttolUile is to' thc niine manager a 
weRome m'isfcfrtuhe. ' ’’ ’ ■' 



January 5, 1907. THE ENGINEERING AND MINING JOURNAL. 59 

EMPLOYMENT OF BOYS 

Much has been said concerning the em¬ 
ployment of boys under the minimum age 
in our mines and on the breakers. The 
responsibility for this serious fault does 
not rest particularly with the operators or 
mine inspectors, but rather may be laid at 
the door of the parents who secure certifi¬ 
cates for their children by swearing to a 
false age. Only by strict investigation 
and a careful enforcement of the laws will 
this trouble be eliminated. 

PROPORTION OF .MACHINE-MINED COAL 

Exact figures as to the amount of coal 
produced by compressed air and electric 
power are not yet available. Preliminary 
estimates seem to indicate that about half 
of the coal produced is from the use of 
compressed air, while the production by 
electric power amounts to nearly one- 
quarter of the total output. This is not 
due to any decrease in efficiency derived 
from electric machines, but rather to the 
fi.ct that the law prohibits electric wires 
ar.d the conduction of electric current in 
r.ll mines or parts of mines that are con¬ 
sidered gassy and are worked with safety 
lamps. The use of electricity for driving 
all of the jigs, screens and rolls in the 
newer anthracite breakers is an innova¬ 
tion that is meeting with much success. 

The Anthracite Market 

The total production of anthracite coal 
in Pennsylvania was as follows, in long 
tons; the December shipments are esti¬ 
mated, and comparison is made with the 
figures of the Pennsylvania Bureau of 
.Mines for 1905; 

190S. 190r>. Ohaiigeis. 

Shipments. 82,441,131 60,162.567 D. 0,278,667 
Consumed and sold 

at mines.... 7,779,420 7,169,727 D. 018,693 

Total. 70,220,664 63,328,294 D. 6,897,260 

Total.short tons, 78,647,020 70,922,090 D. 7,724,930 

The decrease shown by this table does 
not involve any loss in consumption. The 
shipments of 1905 were swollen by large 
quantities of coal which was sent away 
from the mines in November and Decem¬ 
ber and stored at various points along the 
lines of the coal-carrying roads, in an¬ 
ticipation of a possible strike. The sus¬ 
pension after April i, pending negotia¬ 
tions between operators, brought the ship¬ 
ments to market down to 488,439 tons in 
■April, and 3,276,310 tons in May; but at 
no time was there any shortage in sup¬ 
plies at consuming points, the stored coal 
lieing sufficient to meet all demands until 
full production was resumed. The move¬ 
ment of the miners failed, the settlement 
finally effected being a continuation of the 
terms arranged by the Anthracite Coal 
Commission three years before, with a 
very few minor modifications. 

If exact figures of consumption could be 
compiled, it would probably be found that 
the consumption of domestic coal was 
slightly less than in 1905, owing to the 
mild winter. The demand for steam sizes 

was remarkably steady during the year, 
with an increasing demand at its close. 
Of these steam sizes pea coal is finding an 
increasing use for domestic purposes. In 
November the Philadelphia Coal Ex¬ 
change decided that pea coal should here¬ 
after be considered a domestic size, sell¬ 
ing at 25c. below chestnut. This action 
has not been followed in New York or 
other cities. 

The tidewater prices of anthracite con¬ 
tinued unchanged through the year at the 
list figures of $4.75 for lump, $5 for egg, 
stove and chestnut. The usual discounts 
of 50c. in April and 40c. in May were not 
given, owing to the suspension. The 
discounts of 30c., 20c. and loc., for June, 
July and August, respectively, were given. 
The tidewater prices of steam sizes were 
fairly uniform, closing at $2.80(0:3 for 
pea; $2.25@2.50 for buckwheat; $i.4S@ 

1.50 for rice, and $1.30(^1-35 for barley. 
THE SEABOARD BITUMINOUS TR.\DE 

Like the anthracite trade, the seaboard 
bituminous trade was fairly uniform 
through the year. The usual summer 
dullness prevailed somewhat longer than 
usual, consumers in the East being ap¬ 
parently unwilling to lay in stocks early, 
as all possibility of strikes had passed 
over, and they felt sure of getting coal 
when they needed it. This was followed 
in the fall by a rush to buy, and the clos¬ 
ing tw'o months of the year was an ac¬ 
tive period. 

The strike in central and western Penn¬ 
sylvania did not seriously affect the trade, 
having been settled so quickly that con¬ 
sumers did not have time to use up the 
stocks that had been accumulated by them 
and by dealers. In the last quarter of the 
year there was a good deal of trouble 
from shortage of cars and delays in trans¬ 
portation. This did not affect the trade in 
the East to the same extent as in the 
West, however, though it was sufficiently 
annoying. 

COASTWISE TRADE 

The coastwise traffic, which supplies a 
large part of eastern New York and most 
of New England, showed few changes. 
Vessels were in good supply nearly all the 
year, and the fall season was measurably 
free from severe storms, while ice did 
not make until very late in the shoal-wa- 
ter ports of the far East. The sailing ves¬ 
sels and barges, in which this traffic is 
mainly carried, had generally a good year. 

Coastwise shipments of coal from the 
principal Atlantic ports for the 10 months 
ending Oct. 31 were, in tons: 

Anthracite. Bituminous. Total. 

New York. 11,240,103 8,626,321 19,766,424 
Philadelphia... 1,436.044 3,228,140 4,664,184 
Baltimore. 184,772 2,664,746 2,849,618 
Newport News. 2,388,267 2,388,267 
Norfolk. 1,849,780 1,849,780 

Total. 12,860,919 18,666,264 81,617,178 

Total, 1905.... 14,166,006 17,182,660 81,338,686 

The total increase this year was 0.6 per 
cent. New York includes all the New 
York harbor shipping ports. 

Coal Production in the United’ 
States 

The following table has been made up 
from carefully collected data, and is as 
nearly correct as present available statis-’ 
tics will permit. The total output for 
most of the States has been obtained 
from the various district and State in¬ 
spectors, and will be found to differ but 
little from the finally corrected figures. 

The greatest demand for fuel through¬ 
out the year has been for industrial pur¬ 
poses, while the unprecedented activity in 
steel manufacture and the metal industry 
has taxed the maximum capacity of our 
coking plants. Domestic demand would 
have been greater were it not for the 
mild winter we have so far experienced. 

PRODUCTION OF COAL IN THE UNITED STATES 

1906. 1906 

States. Short Tons. Short Tons. 

Bituminous: 

Alabama. . 11,900,153 12,500,000 
Arkansas. . . 2,000.000 2,200,000 
California. 48t668 46,000 
Colorado. ; 8,844.711 11,240,078 
Ceorgia and N. Carolina 386,600 390,000 
Illinois. . 37,183,374 38,000,000 
Indiana. . 9,772,404 9,723,300 
Indian Territory (f). 2,970,961 2,966,812 
Iowa. 6,728,000 6,400,000 
Kansas.. . 6,780,226 7,100,000 
Kentucky. . 8.038,646 8,750,000 
Maryland. . 4,856,928 4,950,000 
Michigan. . 1,380 307 1,350,000 
Missouri. 4,733,164 4.800,000 
Montana. 1,743,771 2,000,000 
New Mexico. 1,6'»6,000 1,973,660 
North Dakota. 300 010 325,000 
Ohio. . 26,834,657 27,250,000 
Oregon.. 110.000 115,000 
Pennsylvania. . 119,361,514 129,500,000 
Tennessee. . 5,195,200 6,275,000 
Texas. 1,200 000 1,200,000 
Utah. 1,694,943 1,839,219 
Virginia. . 4.113,950 4.800,000 
Washington. . 2,818.042 3,200,000 
West Virginia. . .36.283 382 42,000,000 
Wyoming. ,. 5,446 625 5,750,000 
Alaska and Nevada. 85,000 95,000 

Total bituminous. . 310.286,016 :335,738,059 

Anthracite: 

Colorado . 60,503 68,343 
Ne»w Mexico. 24,000 28,000 
Pennsylvania. .. 78,647,020 70,922,090 

Total anthracite. . 78,731,623 71,018,433 

Grand total. .. 389.016,638 406.766,492 
(f) Fiscal year. 

PRODUCTION OP COKE IN THE UNITED STATES 

' 1906. 1906. 
States. Short Tons. Short Tons. 

.Vlabama. .. 2,766,f98 2,900,000 
(Rdorado and Utah. 796,660 1,396,838 
Georgia and N. Carolina 69,200 70,000 
Indian Territory, (f)_ 41,193 69,088 
Kansas. 10,*. 00 12,000 
Kentucky. 66,475 60,600 
Missouri. 3,100 3,500 
Montana. 43,600 40,000 
New Mexico (f). 76,737 118,000 
Ohio. 112,260 160,000 
Pennsylvania. . 18.619,810 20,760,000 
Tennessee. 382,300 410,000 
Virginia. 1,203,660 1,280,000 
Washington. 61,072 60,000 
West Virginia. 2,738,777 3,600.000 
Other States. 1,6:36,000 1,760.000 

Total.. . 28,404,112 32.668.926 

(f) Fiscal year ending June 80. 

The comparison of last year’s output 
with that of 1905 is ready obtained from 
the table. In this connection it should be 
remembered that 1905 was a banner year 
in the coal industry and showed a gain 
in production of 10.7 per cent, over the 
1904 output. 
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Statistics of Production—Summary of Commercial Conditions—Review of the Industry 

A year ago we recorded the rising wave 
of prosperity in the iron and steel trades; 
this w'ave has continued to rise through¬ 
out 1906, with no indication that it has yet 
reached its full hight, or begun to recede. 
Early in the year there were some predic¬ 
tions that the highest point had been 
reached, and that the period of recession— 
which long experience has taught us to 
look for—was coming. The brief cloud 
soon passed over, however, and the second 
half of the year was a time of unbounded 
activity. The result is seen in a produc¬ 
tion of iron and steel beyond all previous 
records; a production which exceeds that 
of Germany and Great Britain combined.' 

Notwithstanding the extraordinary out¬ 
put, which taxed to the full the large in¬ 
crease in capacity of furnaces and mills, 
made during the past three years, it was 
not possible to meet promptly the de¬ 
mands from consumers for material. In 
the closing month of the y.ear it became 
necessary to import considerable quanti¬ 
ties of pig iron to meet the demands of 
Eastern foundries. Though large in 
comparison with other years, the quantity 
of these imports is really insignificant 
when compared with the total consump¬ 
tion. 

Iron and Steel 

BY FREDERICK HOBART 

The important transactions of the year 
are recorded briefly in the following col¬ 
umns. The changes made were the plac¬ 
ing of the United States Steel Corporation 
in a position which precludes the possi¬ 
bility of any effective attack on its com¬ 
manding influence in the iron and steel 
industries; and the establishment of the 
fact that the point where capacity of pro¬ 
duction exceeds the demands of a prosper¬ 
ous year has not yet been reached. 

Some statements of production in 1906 
will be found below. 

IRON ORE 

As for a number of years past, the Lake 
Superior region was the leading factor in 
the supply of raw material for the fur¬ 
naces. The record of shipments from that 
region is very closely kept, and as the 
shipping season practically closes early in 
December, it is possible to give exact 
figures for that part of our iron-ore out¬ 
put. from which between 75 and 80 per 
cent, of our pig iron is made. 

Next to the Lake country, the South is 
the most important producer of iron ore, 
and it is possible to make a fair approx¬ 
imation to the Southern output. The re¬ 
maining iron-ore regions are scattered 
through the country, but the known ac¬ 

tivity everywhere leaves no doubt of a 
considerable gain in their production. 

The production of iron ore in 1906 Is 
estimated as below, in long tons; 

IRON-ORE PRODUCTION 

1905. 1906. Changes. 

Lake Superior.. . 34,;3.53,456 38.313,600 1. 3,<.t6u,144 
Souttiern Statee.. 7,n5.0(;0 7,450,000 1. 275,000 
Other States. 3,0.10,000 3,920,000 I. 87U00O 

Total. 44,578,456 49,683,600 I. 5 115,144 
Add Imports. 845,651 1,090,000 I. 244,3:9 

Total. 45,424,107 50,773 600 1. 5,349,493 
Deduct exports... 208,058 :I05,000 I. 96,942 

App.consum pt’n 45,216,049 50.468,600 I. 5,262,.151 

The value of the iron ore at the mines 
was at least $100,000,000. The average 
consumption of iron ore per ton of pig 
iron made is, by the figures, 1.98 tons. 

In all the different districts outside of 
the leading ones above mentioned, opera¬ 
tions were carried on steadily. In the 
Lake Champlain and Hudson river dis¬ 
tricts in New York; in the Lehigh Valley 
and Cornwall mines in Pennsylvania; in 
Colorado and New Mexico, much was 
done. No important new mines were 
opened during the year except in the Lake 
Superior country; the work in that 
region is described in a separate article 
below. 

Limestone Flux—The limestone and 
dolomite used as flux in the blast furnaces 
was approximately 14,228,500 tons. Lime¬ 
stone is the more usual flux, dolomite be¬ 
ing used chiefly in the Alabama furnaces. 

PIG IRON 

In the table below we give the figures 
for the first and the second half of 1906 
separately. Those for the first half are 
the figures of the American Iron and 
Steel .Association; for the second half 
they are calculated closely on the known 
capacity of the furnaces in blast. It is 
believed that the total given w'ill be found 
to vary but little from the final statement, 
which will appear later. 

PIG-IRON PRODUCTION 

1st Halt. 2(1 Halt. Tutnl. 

Foundry and torge 2.889 592 2,960 710 5,8.10.302 
Bessemer. 6,899 066 7,077,748 13,976 814 
Basic. 2,449,275 2,503,261 4,952.536 
Charcoal. 201.135 212,100 416 2.35 
Spiegel, terro, etc.. 160,833 165,191 :126 024 

Total. 12 602.9J1 12,919 010 25,521,911 

The total gain shown in 1906 was 
2,529,231 tons, or II per cent. That this 
was hardly as great as had been expected 
is due chiefly to a drop in production in 
the third quarter of the year. This was 
enforced by the condition of the furnaces, 
a number of which were in urgent need of 
repairs after long and arduous campaigns. 
Under the circumstances the work was 
hurried as much as possible. By October 
the active capacity was restored; in No¬ 
vember and December there were large 

gains, and the year closed with the great¬ 
est iron-making capacity ever known 
actively at work. 

The growth in production of pig iron is 
shown by the following table, which gives 
the output for 10 years past, in long tons; 

PIG-IRON PRODUCTION, 10 YEARS 

1897. . 9 6)52.680 1902. .17,821 .W 
1898. . 11.773,934 1903. 
1899. . 13 620.703 1904. . 16,497 033 
1900. . 13,789 242 1905. 
1901. . 16,878,354 1906. . . 28,521,911 

In these 10 years the production has 
much more than doubled, the increase of 
1906 over 1897 being 15,869,231 tons, or 
164 per cent. This growth has involved 
the investment of vast sums of money in 
new furnaces and auxiliary plants; in new 
mines of iron ore; in machinery, ships, 
railroads and equipment for handling 
and transporting the ore, fuel and flux; 
and in coal mines and coke ovens for sup¬ 
plying fuel. Besides all the new furnaces 
which have been constructed, there is 
practically no furnace in the country, 
which was standing 10 years ago, which 
has not been entirely re-constructed since 
then. 

STEEL PRODUCTION 

No official statement for any portion of 
the year has been published which covers 
the steel production for 1906. .Assuming, 
however, the same ratio of steel to pig- 
iron production as in 1905, the output of 
steel ingots for 1906 was approximately 
22,230,000 tons, of which about 12,180,000 
tons were bessemer, or converter steel, 
and 10,050.000 tons open-hearth steel. 
This estimate is certainly conservative, 
especially as to the open-hearth steel. In 
the last quarter of the year an unusual 
quantity of scrap was used in many steel 
plants, owing to the difficulty in getting 
basic pig in sufficient supply. 

In this estimate we do not include the 
crucible and special steels, the quantity 
made in 1905 having been only i2i,oo> 
tons, while there was no considerable 
gain in 1906. 

The increase in steel output over 1905 
was 2,196,249 tons, or 11 per cent. In 
1897 ten years ago, the total steel produc¬ 
tion was 7,174,508 tons; showing an in¬ 
crease during that period of 15,055,492 
tons, or 209.8 per cent. 

No figures are available at this date for 
the production of finished iron and steel. 
It may be said, however, that the increase 
this year must have corresponded closely 
to that in steel ingots. There was a 
strong demand for all finished forms, 
which was especially pressing for structu¬ 
ral material, rails and plates. Mills were 
generally full of work through the year; 
and many of them go into 1907 with their 
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capacity for the first half fully taken up, 
and with contracts for deliveries running 
into the third and even the fourth quarter 
of the year. This is especially the case 
with rails and plates. With rails there 
was a usual demand from electric roads, 
and also for light rails for mining and 
industrial uses. 

UNITED STXTES STEEL CORPORATION 

This review would be incomplete with¬ 
out some reference to the corporation 
which controls about 60 per cent, of the 
finished iron and steel output of the coun¬ 
try. For three-quarters of the year we 
have figures of operation. The company’s 
statement shdws net earnings for the Sep¬ 
tember quarter and the nine months end¬ 
ing Sept. 30 as follows: 

1906. 1906. Changes. 
Third quarter. $31,240,689 $38,114,624 I. $1,874,042 
Niue months.. 84,671,694 114,874,147 1. 80,302,663 

Unfilled orders on the books Sept. 30 
reached a total of 7,936,884 tons; which 
compares with 6,809,589 tons on June 30. 
iuid 7,605,086 tons on Jan. i, 1906. 

There is no doubt that the net earnings 
for the last quarter of the year were very 
large. The probability is that the report 
for the full year will show net earnings 
of at least $155,000,000; and that the com¬ 
pany entered 1907 with over 8.000,000 tons 
of material on its order books. Very large 
sums were set aside during the year for 
improvements and additions to plant. The 
company paid the usual 7 per cent, on the 
preferred stock, and also resumed divi¬ 
dends on the common stock, paying two 
•quarterly dividends of G per cent, each 
<jn those shares. 

Blast-furnace capacity is still the Steel 
■Corporation’s weakest point. This is com¬ 
pensated in part, however, by its command 
of ores which enables it to make advan¬ 
tageous deals with some of the outside 
merchant furnaces. 

INCREASE IN CAPACITY FOR PRODUCTION 

New work for the year has been di¬ 
rected largely toward increase in produc¬ 
tive capacity. How great that is expected 
to be will be seen by the statement that the 
number of blast furnaces under construc¬ 
tion, recently completed, or for which con¬ 
tracts have been let, is 62. the yearly ca¬ 
pacity of which, when completed, will be 
7.300,000 tons of pig iron. This does not 
include the increased capacity which will 
be derived from old furnaces now being 
reconstructed or otherwise renewed. If 
we add these, the work now in hand ought 
to give an increase of over 8.000,000 tons 
yearly. Not all of this new work will be 
available in 1907, but more than half of it 
will be ready to operate during the year, 
and the balance will come in in the early 
part of 1908. There is little doubt that by 
the close of that year our blast furnaces 
Avill be able to turn out between 33,000,000 
and 35,000,000 tons yearly. In steel pro¬ 
duction also preparations are being made 
for a great increase in capaciti'. Prominent 
among these are the new open-hearth fur- 

i;aces which are being added to the Car¬ 
negie steel plants around Pittsburg, to the 
Illinois Steel Works at Joliet and South 
Chicago, and to the Ohio works of the 
American Steel and Wire Company. 

The most important work now under 
construction is found in the new and ex¬ 
tensive plant which the United States 
Steel Corporation is constructing at Gary, 
Indiana. This is intended to be a model 
plant of the largest capacity, and will in¬ 
clude 16 blast furnaces with a correspond¬ 
ing number of open-hearth steel furnaces, 
to which the molten iron will be fed di¬ 
rect from the blast furnaces. These will 
be accompanied by rolling mills which 
will convert the steel from the furnaces 
directly into rails, plates, structural forms 
and other finished shapes. Only a small 
portion of this plant will be ready dur¬ 
ing the coming year, and the whole of it 
will not be in operation until after the 
end of 1908. This plant will be supplied, 
by water, with ore from the corporation’s 
mines on the Mesabi and Vermillion 
ranges in Minnesota; the coke will come 
from its works in Connellsville region and 
in West Virginia 

CHANGES AND CONSOLIDATIONS 

Not many new consolidations have been 
recorded during the year. The amalga¬ 
mation of the interests of the Republic 
Iron and Steel Company in the South with 
those of the Tennessee Coal, Iron and 
Railroad Company was announced a year 
ago. The consequent changes have not 
yet been fully carried out, but will doubt¬ 
less be completed during the new year. 
They involve the concentration of work at 
certain points, the enlargement of some of 
the works owned by the companies, and 
other improvements which will help to in¬ 
crease production and reduce costs. The 
great innovation brought about will be a 
very large increase in the production of 
steel from Southern iron, and the con¬ 
sequent diversion of a large quantity of 
Alabama pig from the foundry trade. Al¬ 
ready the basic open-hearth steel plant at 
Ensley has proved successful; so much 
so, indeed, that its full capacity for 1907 is 
already engaged for the manufacture of 
rails. This plant will be much enlarged 
and possibly supplemented by others at 
different points. 

The most remarkable occurrence of the 
year, however, is found in the transfer of 
the Hill iron-ore lands on the northern 
Mesabi to the United States Steel Cor¬ 
poration. This transfer was foreshadowed 
more than a year ago, when negotiations 
had already been begun; but it was not 
completed until late in 1906. The terms 
of the deal were fully explained in our 
columns at that time. In brief they pro¬ 
vide for the rental of the lands in question 
to the United States Steel Corporation on 
a royalty beginning at 85c. a ton and in¬ 
creasing by 2Gc. yearly, with a high mini¬ 
mum. It is calculated that the average 
price paid by the lessee for ore in the 

ground will be a little over $i a ton, 
which is the highest figure yet reached in . 
any leases in Minnesota. It is, of course, 
provided that all ores mined from these 
lands shall be shipped to the Lake docks 
over the Great Northern tracks. Compu¬ 
tations of the quantity of ore contained in 
these lands vary widely, for the reason 
that only a small portion of them have 
been proved by actual operations. There 
is no doubt, however, that some very large 
mines will be developed at an early date, 
though it may be doubted whether among 
them will be found any which will equal 
the older giants of the Mesabi, such as the 
Biwabik, the Mountain Iron, or the Fayal. 

The conclusion of this negotiation was 
foregone when Mr. Hill announced that 
the lands could only be disposed of in a 
single block. The United States Steel 
Corporation was then the only possible 
purchaser, since no other existing concern 
could handle so large a transaction. The 
delay, it is understood, was caused chiefly 
by discussion over the terms. Mr. Hill, 
however, was in command of the situa¬ 
tion, since the main point in the whole 
transaction was that this transfer practi¬ 
cally prevents the establishment of any ef¬ 
fective competition with the Steel Corpor¬ 
ation on a large scale. There is no other 
large block of iron ore, readily accessible, 
which could be secured by any other com¬ 
pany. Under our present conditions no 
steel company is secure of its standing or 
future operations unless it controls its 
own supply of iron ore. Small mines may 
be picked up here and there on the 
Mesabi or Gogebic ranges, but no great 
body can possibly come upon the market; 
while nowhere else in the United States 
can be found ores in sufficient quantity to 
support permanently a large industry. 
The only possible exceptions are to be 
found in Wyoming and southern Utah. 
These iron deposits are not developed and 
possess the great disadvantage of being 
remote from all deposits of fuel and avail¬ 
able only by a long and costly railroad 
haul. The Southern ores are already con¬ 
trolled by existing companies. 

METALLURGICAL CHANGES 

As for several years past, the attention 
of engineers has been directed chiefly 
toword the facilitating of work on a large 
scale. Improvements in handling ore in 
transportation, in the feeding of furnaces, 
in casting machines, in mixers, and in the 
direct transfer of iron from the blast 
furnace to the steel furnace still continue. 
The great effort everywhere is to dis¬ 
pense with manual labor as far as possi¬ 
ble, and to handle great masses of ma¬ 
terial by machinery. 

The most important improvement of re¬ 
cent years, however, the Gayley dry-air 
blast, has made some progress and two 
furnaces with this improvement are now- 
in active operation. The results so far 
obtained from these furnaces have been 
such that there is great probability that 
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the improvement will be extended to 
others. 

An important point in steel practice in 
this country is the passing of the con¬ 
verter. It is noticeable that in all the new 
plants now under construction the open- 
hearth furnace is used. The great in¬ 
crease in steel-making capacity mentioned 
above does not include a single converter. 
The open-hearth furnace, moreover, is 
being substituted for the bessemer con¬ 
verter in several prominent works, such 
as the Carnegie. The great plant at Gary, 
above referred to, will not have a single 
bessemer converter. 

The utilization of blast-furnace gases is 
also an important point. Until a year 
or so ago, this improvement made little 
progress in this country, although it had 
been so w'idely adopted in Germany, and 
to a less extent in Great Britain. The 
lirst company in this country to introduce 
this improvement on a large scale was the 
Lackawanna Steel Company in its newr 
works at Buffalo. Now, however, it has 
been taken up by the Steel Corporation; 
gas-driven blowing engines and gas en¬ 
gines generating electric power will be 
used at all the new works under construc¬ 
tion and will be gradually introduced at 
many of the older plants. American prac¬ 
tice will no longer be subject to the re¬ 
proach of wasting a valuable source of 
power. 

.\nother kindred improvement, however, 
the use of the by-product coke oven for 
preparing metallurgical fuel, has made lit¬ 
tle or no progress. American makers still 
adhere to the old-fashioned bee-hive oven, 
with its wasteful methods. In the Con- 
nellsville region w'e still have the enor¬ 
mous waste of power involved in the dis¬ 
sipation of the gases, and the loss of val¬ 
uable chemical products which might be 
derived from the coal. 

FOREIGN COUNTRIES 

The iron and steel trades have been ex¬ 
ceedingly prosperous in other countries 
as well as our own. In all Europe, ex¬ 
cept Russia, production has been on a high 
level and foreign trade unusually good. 

Great Britain—Full figures are available 
only for the first half of the year, but the 
estimates give a total production for the 
year of 9.805,000 tons of pig iron and 
6.260,000 tons of steel, of which nearly 
75 per cent, w'as made by the open-hearth 
process. The export returns, so far as avail¬ 
able, show an extraordinary foreign trade. 

The exports of iron and steel and of 
machinery from Great Britain for the ii 
months ended Nov. 30 are valued by the 
Board of Trade returns as below: 

1906. 1906. ChangM. 

Iron and Steel.. £99,153,697 £86,396,097 I. £7,949,400 
Machinery. 91,140,838 94,400,081 I. 3,969,943 
NewShlpe. 6,167,187 8,911,837 I. 3,064,660 

Total.£65,461,662 £69,007,946 I.£13,666,993 

The increase in the total was 24.4 per 
cent., a remarkable gain. Imports of iron 
and steel and of machinery for the ii 
months are valued as follows: 

1906. 1906. Change*. 

Iron and steel... £7,698,411 £7,809,669 I. £181,968 
Machinery. 4,199,670 4,764,916 I. 661,646 

Total.£11,891,061 £19,663,886 I. £749,804 

The total increase was 6.3 per cent. 
Germany—The returns of the German 

Iron and Steel Union for 10 months of 
the year indicate that the total production 
of iron in Germany in 1906 was about 
12,495,000 tons, the largest quantity ever 
produced in that country, and an increase 
.of about 12 per cent, over 1905. For steel 
production no definite figures are avail¬ 
able, but it is probable that the total out¬ 
put of steel was not less than 10,500,000 
tons. Like England, Germany had a pros¬ 
perous foreign trade, showing a large in¬ 
crease in the exports. There was rather 
surprising gain in the imports, but this 
was mainly in raw and semi-finished ma¬ 
terial which is worked up into finished 
shape in the German mills. 

The exports of iron and steel, and of 
manufactures, from Germany for the ii 
months ending Nov. 30 were, in metric 
tons: 

1906. 1906. Changes. 

Iron and steel.2,64>l,(i02 3,044,979 1.383 370 
Machinery. 948,156 969,511 I. 11,355 

Total. 2,909,7.58 8,304,48:1 1.394,726 

This shows a moderate growth in the 
export trade. 

Imports of iron and steel, and manu¬ 
factures thereof, into Germany for the lo 
months ended Oct. 31 w^ere, in metric 
tons: 

1906. 1906. Changes. 

Iron and steel. 263,114 .520,288 I. 267,174 
Machinery. 6.5,786 70,918 I. 6,133 

Total. 328,899 691,206 1.262,307 

This shows a larger increase in the 
imports than for several years past. 

Of other European countries there is 
little to be said. Belgium, Austria and 
Hungary showed gains in their produc¬ 
tions. The French output was limited by 
coal strikes and other troubles over fuel 
supply. 

Canada had a good year, owing to the 
activity of business and to the steady 
operation of two important plants, the 
Dominion Steel Works at Sydney, and 
those of the Lake Superior Corporation at 
Sank Ste. Marie. 

The Iron and Steel Markets 

The special reviews given below cover 
the important markets of the country. 
Pittsburg, of course, is the chief primary 
market. Cleveland is the center of an ac¬ 
tive producing and distributing region, 
while Chicago is the chief supply point 
for a great western and northwestern ter¬ 
ritory. Birmingham is the center for the 
.Alabama iron country and the most im¬ 
portant point in the foundry-iron trade. 
These and the seaboard markets cover 
practically the whole country, and there is 
little to be added to them in the way of 
general comment. 

They all tell substantially the same 

story of a market opening strongly; 
then a brief period of hesitation while 
crop prospects were uncertain; finally of 
strong and steady buying for a series of 
months, culminating, toward the end of 
the year, in a scramble by consumers to 
secure their supplies for the first and 
second quarters of the new year. The 
leading interests made an effort through 
out the year to keep prices steady, and pre¬ 
vent irregular and too lapid advances. In 
this they were largely successful, and 
there was comparatively little increase in 
quotations; much less, indeed, than mighr 
have been expected from the nature of 
the market. 

The railroads w'ere good customers 
throughout the year. While the work 
done on new lines was not very great, 
there w’as a great demand for rails for 
lenew'als, second tracks, etc.; for new 
cars and locomotives; and for bridge 
work. The larger use of steel cars de¬ 
manded a great quantity of structural 
shapes and plates. There w'as also an ex¬ 
cellent demand for rails and equipment 
for electric railroads. Structural steel for 
new buildings, bars for machine and other 
work all helped to make up the great de¬ 
mand of the year. 

Pittsburg Iron and Steel Markets 

BY S. F. LUTY 

The year 1906 opened with the iron and 
steel markets strong in all lines. One of 
the remarkable features was that, despite 
the advance in the prices of pig iron, there 
were no material changes in the prices of 
finished steel products until the fourth 
quarter. It was undoubtedly a boom year 
for pig iron, in both tonnage and prices, 
but not in finished material, except in 
tonnage. 

A runaway market was prevented by 
conservative management all the way 
through. Pig iron did not bring the 
prices that could have been obtained, had 
producers been disposed to take advantage 
of conditions. In the third and fourth 
quarters fancy prices were paid in some 
instances for small lots of both foundry 
and bessemer iron, but the market was not 
affected. Sales of foundry iron were 
made at higher prices than for bessemer 
in the closing months of the year. 

Mild weather in midwinter permitted 
heavy production and the market in the 
first quarter was steady and satisfactory. 
In the latter part of March a lack of con¬ 
fidence on the part of both consumer and 
producer w'as developed. A drop of $3 
a ton in the price of bar iron threatened to 
disturb conditions. Two pig-iron pro¬ 
ducers, fearing a slump in the second half, 
began to cut prices for second quarter, 
principally in the Cleveland district, but 
the general market was not affected. 
.■\bout the middle of June there was a 
break in the South and heavy sales of 
foundry iron were made on a basis of $13. 
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Hirmingham, for No. 2 grade. These 
conditions did not last long, and the sec¬ 
ond half opened with the whole market 
stronger. 

Buying was heavy, and the entire pro¬ 
duction for the rest of the year was soon 
under contract. The market for 1907 
opened in August, and while it was not 
the earliest opening on record, it may be 
called the most sudden and unexpected. 
Before the beginning of the fourth 
quarter every producer in the Pittsburg 
and Valley districts was practically sold 
up to July I, 1907. There was no heavy 
buying for third quarter, consumers evi¬ 
dently preferring to wait until the opening 
of the new year before providing for their 
second-half requirements. 

The highest point in pig-iron produc¬ 
tion was reached in March, when it was 
at the rate of 26,000,000 tons a year. From 
that time until August there was a steady 
decline until production was at the rate 
of 23,000,000 tons a year. Furnaces had 
been put out of blast for repairs and the 
curtailment of production resulting from 
this cause, probably, is responsible for the 
subsequent remarkable strength of the 
pig-iron market. From the low point in 
.\ugust production steadily increased and 
in November but few furnaces were idle 
and the production was at the rate of 
27.000,000 tons a year. Early in December 
there was an extraordinary spurt and 
production was still further increased by 
from 200,000 to 300.000 tons. From these 
figures it is roughly estimated that the 
production of pig iron in this country 
for the year 1906 will be about 25,000,000 
tons. Fully 1,000.000 tons were lost 
through necessity for making repairs to 
furnaces from March to August. 

Strength was given to the pig-iron 
market on Jan. 15, when the United States 
Steel Corporation bought 115,000 tons of 
bessemer iron, 50,000 tons from the Bes¬ 
semer Pig Iron' Association and 25,000 
tons from W. P. Snyder & Co., for de¬ 
livery in the first quarter and 40,000 tons 
from W. P. Snyder & Co., for second- 
quarter delivery, all at $17.25, Valley fur¬ 
naces. The Jones & Laughlin Steel Com¬ 
pany and other steel interests made pur¬ 
chases early in the year. An idea of the 
course of the pig-iron market may be ob¬ 
tained from data furnished by a leading 

The demand for pig iron of all grades 
was so urgent in the last half that impor¬ 
tations were necessary, and prices paid 
were several dollars higher than the fig¬ 
ures of the average prices given in the 
accompanying table. Some small lots of 
Southern No. 2 foundry sold in this 
market at $23, Birmingham, equal to- 
$27.60, Pittsburg. Northern bessemer and 
foundry sold above $25, Pittsburg, but 
these were only for small lots and were not 
considered in preparing the general 
averages. 

There were no idle periods for any of 
the mills due to lack of orders. When a 
plant suspended operations it was because 
of a scarcity of steel, lack of coal, or for 
necessary repairs. In some finished lines 
the mills were practically sold up for the 
year before the second half fairly opened. 
Railroads began to place contracts for 
rails earlier than usual and before the 
year closed almost the entire capacity of 
the mills for 1907 had been booked. The 
lailroads also contracted heavily for steel 
cars and bridge-work. It is estimated that 

•orders booked for steel cars will exceed 
60,000. 

Important e.xtensions were made to 
most of the steel plants in the Pittsburg 
district and included a new light-rail mill 
at the Edgar Thomson Works; open- 
hearth furnaces at the Homestead and 
Duquesne plants of the Carnegie Steel 
Company; additions to the Park and 
Crescent works and a new spring plant to 
the McKees Rocks plant of the Crucible 
Steel Company of America. The Pitts¬ 
burg Steel Company is preparing to build 
two blast furnaces, open-hearth furnaces 
and a blooming mill. Contracts were let* 
by the Jones & Laughlin Steel Company 
for four blast furnaces to be built at 
Aliquippa, a few miles below Pittsburg on 
the Ohio river, where the company also 
will build a large steel plant, the details 
of which have not been definitely ar¬ 
ranged. Contracts were also closed for 
two blast furnaces for the Carnegie Steel 
Company at McKeesport. The open- 
hearth steel capacity of different subsid¬ 
iary interests of the United States Steel 
Corporation is being enlarged, as some 

AVERAGE PRICES 

railroads are insisting on open-hearth 
steel rails for 1907. 

Although the price of pig iron was high 
during the year, there was no change in 
the price of structural material, the rate 
remaining on the base of 1.70c. for beams 
and channels. Tank plate remained at 
1.60C. until December and steel bars were 
T.50C. until advanced to i.6oc. in Noveni- 
ber. Wire prices were irregular until 
November, when an advance of $i a ton 
was ordered, followed in December 
by an increase of $2 a ton. Ad¬ 
vances of finished products during 
the year were as follows: Jan. 8, 
black sheets, $2 a ton to 2.40c.; 
galvanized sheets, $2 to 3.4SC.; galvanized 
corrugated roofing, loc. a square to $3; 
tin-plate, loc. a box to $3.50; wire pro¬ 
ducts, $i a ton, making nails, $1.85 a keg, 
plain wire, 1.70c. and galvanized barb 
wire, 2.30c. Feb. 9, hoops, $i a ton to 
1.90c. April 2, light rails, $i a ton to $29. 
April 7, tin-plate, loc. a box to $3.60. May 
18, tin-plate, 15c. a box to $3.75. June 5, 
black and galvanized sheets, $2 a ton to 
2.50c. and 3.55c. Oct. 13, merchant steel 
pipe, two points, or about $4 a ton. Oct. 
25, tin-plate, 15c. a box to $3.90; black and 
galvanized sheets, $2 a ton to 2.60c. and 
3.65c. Nov. 7, hoops, $2 a ton to 2c. Nov. 
10, wire products $i a ton, making nails, 
$1.90 a keg, plain wire, 1.75c. and galvan¬ 
ized barb wire, 2.35c. Nov. 13, light rails, 
$i a ton to $32. Nov. 15, steel bars, $2 
a ton to 1.60c. Nov. 26, plates. $2 a ton to 
1.70c. Dec. I, splice-bars, $3 a ton to 
1.65c. Dec. 3, wire products, $2 a ton. 
making nails, $2 a keg, plain wire, 1.85c. 
and galvanized barb wire, 2.45c. Dec. 5, 
merchant steel pipe, one point, or about 
$2 a ton. The Carnegie Steel Company 
advanced sheet-bars for the second 
quarter from $26 to $28, for the third 
quarter to $29 and for the fourth quarter 
to $30. Lake Superior iron-ore prices 
were fixed for 1097 on Nov. 2, base prices 
being advanced 75c. on bessemer and 50c. 
on non-bessemer, the basis of iron con¬ 
tent being reduced, making the actual ad¬ 
vance greater. The new prices named 
are: Old Range bessemer, $5; Mesabi 
bessemer, $4.75 ; Old Range non-bessemer. 

AT PITTSBURG, 1906. 

independent producer. It is a record of 
all sales of bessemer iron in lots of looo 
tons or more for the entire year, and the 
average monthly prices from which con¬ 
tracts for some finished steel product.s 
based on bessemer pig-iron rates were ad¬ 
justed. The tonnages and prices at Pitts¬ 
burg in round numbers are as follows: 
January, 120,000, $18.20; February, 38,000, 
$18.15; March, 42,000, $18.15; April, 95,- 
000, $18.10; May, 150,000. $18.10; June, 
75,000, $18.25: July, 82.000. $18.45; Au¬ 
gust, 200,000, $18.85: September, 50,000, 
$i9..3o: October, 50,000, $20.95; Novem- 
fipr, .35,000, $22.85; December (esti¬ 
mated), 10.000, $23.75. 
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$4.25; Mesabi non-bessemer, $4, at Lake 
Erie ports. On Dec. 26 merchant pipe was 
advanced $2, coal boiler tubes $4 per ton. 
This was the latest advance of the year. 

There were no labor disturbances of 
any consequence during the year to in¬ 
terfere with production. The strike of 
the International Association of Bridge 
and Structural Iron Workers against the 
American Bridge Company and members 
in this district of the National Erectors’ 
Association was continued all year but 
was not effective. Strikes of iron mold- 
ers and machinists were threatened, but 
the labor organizations could not muster 
enough strength to carry out the plans. 

The annual convention of the Amal¬ 
gamated Association of Iron, Steel and 
Tin Workers was held early in May and 
the existing wage scales were reaffirmed 
except for boiling, where an increase of 
25c. a ton in the base was decided upon; 
but the demand was withdrawn at the 
conference with manufacturers held in 
June. All the old scales were signed for 
the year ending June 30, 1907, but a few 
modifications were made in some of the 
foot notes. The bi-monthly adjustment 
under the Amalgamated Association scale, 
on Jan. ii showed the average price of 
bar iron to be 1.5c., an increase of o.ic., 
which advanced the pay of puddlers from 
$5.50 to $5.75 and the finishers’ wages were 
increased 2 per cent. The bi-monthly set¬ 
tlement on March 13 showed another in¬ 
crease to 1.6c. and the puddling rate was 
increased to $6 a ton and the finishers got 
a proportionate increase. The next set¬ 
tlement on May ii showed no change. On 
July II the settlement showed a decline 
of o.ic. and the puddling rate dropped to 
$575> where it remained during the rest 
of the year. 

The Cleveland Iron Market 

BY G. H. CUSHING 

The Cleveland market opened the year 
1906 with a brisk demand for all com¬ 
modities. The preceding year had been 
one of exceptional possibilities, and there 
were those who believed the market was 
surely riding for.a fall. A survey of con¬ 
ditions disclosed the fact the use of ma¬ 
terial had not been such as to lend itself 
to a reaction as had been the case during 
1902 and the early part of 1903. There had 
also been no price advances of note. In the 
two vital particulars, therefore, the mar¬ 
ket was on a different plane from that of 
1902 and 1903 and conditions seemed to 
be shaping themselves for a further ex¬ 
pansion of activity. 

In the pig-iron trade the market opened 
with the same strength which had charac¬ 
terized it during the preceding year. 
Prices, on the foundry grades, ranged, ac¬ 
cording to delivery, from $14 to 15.50 in 
the Valleys until well along toward the 
end of the first half of the year. Irl May 
and June there began to appear evidences 

that prices were going to advance and 
some of the more astute began to lay in a 
supply, on a speculative basis, to be dis¬ 
posed of later in the year when the prices 
should advance, making the speculation 
profitable. 

Shortly after the turn of the half-year 
■the price of No. 2 Northern foundry began 
to mount to higher levels and was soon 
selling at $18 in the Valleys, and higher 
for immediate delivery, with almost as 
high prices on contracts. At this time, the 
Bessemer Association, influenced largely 
by the stable price policy of the Steel 
Corporation, w’as trying to keep the price 
of bessemer and basic on the basis of $16.50 
in the Valleys for both immediate and 
future delivery. It was not far along in 
the third quarter when the price of 
foundry iron began to climb and by the 
opening of the fourth quarter it was a 
runaway market. By the close of the year 
No. 2 foundry for spot shipment was 
selling on the basis of $25@26 for immedi¬ 
ate shipment, at about the same price for 
first-quarter delivery in 1907, and at $23 
@24 for second-quarter. At the same 
time sales were made for second half of 
1907 delivery at $2i@22 at furnace and 
buyers were in a scramble to obtain the 
amounts they might need. As for the 
Bessemer Association its position was first 
shifted from a price of $16.50 in the Val¬ 
leys to $17.50, where it was desired to hold 
the market, if possible. Later it was ad¬ 
mitted conditions called for $18 in the 
Valleys and the next step was the admission 
tliat buyers had taken the market out of 
sellers' hands and were forcing prices up¬ 
ward with dangeronus rapidity. Before 
the opening of the fourth quarter the price 
of bessemer and basic was on a parity w'ith 
that of foundry and it was actually the 
case that consumers of steel-making irons 
led in covering needs for second half of 
1907 delivery at $21 in the Valleys. The 
last half of the year was one of grief for 
the consumers, many of whom had ex¬ 
treme difficulty in covering their needs, 
either for immediate shipment or for use 
during the first quarter of next year. 
Conditions began to approach those of 
1902, where the consumers in this ter¬ 
ritory sought relief by buying abroad. 

In steel it was apparent the Pittsburg 
mills had increased the percentage of their 
output set aside fo» the use of the car 
companies, the railroads and the Lake 
ship-builders. This was due to extraor¬ 
dinary demands in all these quarters, 
especially, as far as Cleveland is con¬ 
cerned, in the ship-building trade. This 
lessened the amount going into general 
lines, where the demand was exceptionally 
good, despite labor difficulties. The only 
relief was found in the increase in pro¬ 
ductive capacity of the larger mills, main¬ 
ly the Carnegie Steel and the Jones & 
Laughlin companies. The market was 
compelled to hobble along with a smaller 
amount of structural shapes, plates and 

even rails than it could have consumed. 
Toward the end of the year there was a 
movement to supply the deficiency through 
importations, since mills were unable to sup¬ 
ply the demand. The last half of the year 
saw many consumers in this territory go¬ 
ing into the East, where small mills had 
reserved part of their capacity for such an 
emergency, and paying premiums for im¬ 
mediate delivery. As the price of pig iron 
rose, scrap also advanced and this af¬ 
fected the price of bars, but without re¬ 
ducing the buying. Bar steel which ap¬ 
peared weak, early in the year—so weak in 
fact a recession of $2 a ton was made, to 
get in the agricultural implement works— 
strengthened after this buying had 
stopped and closed one of the strongest 
elements in the situation. Notwithstand¬ 
ing the enormous increase in productive 
capacity of sheet steel, there was such a 
shortage during the last half of the year 
that prices were advanced by the associa¬ 
tion, without checking buying. At the 
close of the year all of these conditions 
were aggravated and there was enough 
business on the books of the various com¬ 
panies to assure prosperity through the 
new year. 

The Chicago Iron Market 

BY E. MORRISON 

General conditions of the iron trade in 
the year 1906 have been very statisfactory 
to Chicago furnace agents and dealers in 
finished products. The first half of the 
year was sluggish for pig iron, though 
sales of iron and steel products were 
heavy, particularly of railroad supplies. 
But the middle of July saw a remarkable 
recovery from the slump of the market 
caused by the dissolution a month pre¬ 
vious of the Southern Furnace Associa¬ 
tion, and an unprecedented midsummer 
activity followed. The market grew 
stronger week by week, and prices ad¬ 
vanced to such an extent that by Decem¬ 
ber many melters refused to buy except 
for the most urgent needs. 

The year opened with heavy contracts 
for finished products, but only a moderate 
demand for pig iron. Large contracts for 
structural material were placed in Janu¬ 
ary, but pig iron sold only in small lots, 
melters being reluctant to contract ahead 
for* supplies. The same condition con¬ 
tinued until late in February, when 
there was a slight boom in South¬ 
ern iron due to the announcement of an 
advance in the rate from Birmingham to 
Chicago territory, effective March i, from 
$3.65 to $3.90. This rate of $3.90 con¬ 
tinued throughout the rest of the year, 
despite efforts of the Southern operators 
to secure a reduction of 50c. early in 
July. 

In May a large number of foundries 
shut down because of labor troubles with 
the molders, reducing the demand for 
foundry iron materially. The molders’ 
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strike cancelled many orders in May and 
June and the market for pig iron reached 
its lowest point for the year in the two 
weeks following the dissolution of the 
Southern Furnace Association in the mid- 
<lle of June. Southern No. 2 sold at $13 
Birmingham ($16.90 Chicago) and North¬ 
ern No. 2 at $18, the drop in Southern due 
to the dissolution being 50c.@$i. Early 
in July the price of Southern rallied to 
$13.50 and melters hastened to cover their 
needs for the last half of the year. 

By the end of July there was heavy 
buying of both Southern and Northern 
and this continued unchecked, with a 
steady rise of prices, until the middle of 
October, when it was announced that 
furnaces generally were sold out for de¬ 
liveries before the end of the first quarter 
of 1907. From the middle of October to 
the end of the year the demand for quick- 
delivery iron became more and more ur¬ 
gent, with a moderate amount of contract¬ 
making for deliveries in the second and 
third quarters of 1907. The lots available 
for quick deliveries were small and heavy 
premiums were paid for such lots by melt¬ 
ers whose requirements outran their con¬ 
tract supplies. 

The following table shows the range of 
prices during the year, compared with the 
range in 1905: 

.—ms —. .—I90<i — 
Hlfcheal. Lnweal. Htgheat. Lowcal. 

L. SuperiorCharcoal, S^O 50 I1C.50 $26 60 $19 (Mi 

North’nNo. 2Foundry,19.76 16.60 27.00 18 00 

South’nNo. 2Foundry,18 67 H.65 26 90 16 90 

CjnnelUvine Coke.... 6 40 5.15 6 90 5.40 

Bar IrOD. 1.90c. 150c. 1.8.5c. 1 C66c. 

Structural Material,* 1 865c. I.(i66c. 1.865c. 1.865c. 

*Beams and cbanuele. S in. to 16-ln., aud angles 

3.la. to 6-la., >.^-la. or heavier. 

The demand for coke was large through¬ 
out the year and in the last quarter much 
difficulty was experienced in getting sup¬ 
plies, because of car shortage. In January 
Connellsville 72-hour sold for $3(g3.25 at 
the ovens, or $5.65@5.90 Chicago. The 
price weakened slightly by March i—$2.75 
at ovens being the minimum—and con¬ 
tinued $2.7S(a3 until the end of August, 
when $3.25 became the standard quotation. 
In November the price rose to $3.75 at 
ovens ($6.40 Chicago) on contracts, with 
spot coke commanding 50c. more. 

The Seaboard Iron Market 

The two more important iron markets 
on the Eastern seaboard are Philadelphia 
and New York. Of these Philadelphia 
leads, partly because it is a primary mar¬ 
ket for the mills and furnaces of eastern 
Pennsylvania, as well as a distributing 
point; and partly because it serves a very 
active manufacturing region. New -York 
serves mainly the Hudson river country, 
southern and western New England. East¬ 
ern and northern New England buy from 
Boston, but that city follows the others 
closely in its fluctuations. New York, it 
may be added, is an important distributing 
point for Southern iron. 

One of the chief points in 1906 was the 
strong and steady demand for structural 
steel. In the cities an unusual amount of 
construction of large buildings was in 
progress, or planned, in which steel is 
needed. There was also a great number 
of smaller buildings in which the use of 
a certain quantity of steel is required by 
law. Bridge work throughout the country 
was active. The nominal, or base prices 
of structural shapes were steady, but in 
the second half of the year—especially in 
the fourth quarter—there were real ad¬ 
vances in the shape of premiums to secure 
delivery, w'hile jobbers advanced their 
prices largely on small lots. Among the 
important contracts let in New' York 
were those for several very large build¬ 
ings, and the superstructure for the Man¬ 
hattan and Blackwells island bridges over 
the East river. 

Business in rails of standard section is 
generally done direct w'ith the mills. 
'I'here have been in the East a good many 
transactions in trolley rails, and in light 
rails for industrial works. The machine 
shops and boiler shops have been generally 
full of work, causing a steady demand for 
bars, pipes, tubes, boiler plate and similar 
material. 

City improvements have been many, 
sharing the activity of all construction 
work. This has been the case in the 
smaller towns and villages, as well as the 
large cities, causing a strong demand for 
cast-iron pipe. Prices steadily advanced 
during the year, closing high at a basis of 
$35 per ton for 6-in. pipe, with premiums 
asked on orders for special deliveries. 

Foundries throughout Eastern territory 
were well employed. In fact, many 
found, as the year passed on, that they 
had not contracted for enough iron. This 
brought many into the market in October 
and November, seeking pig irop for early 
delivery, and there was a rush to buy at 
any price, as the iron must be had. By 
the end of November the market was 
practically bare of spot iron, and only 
small lots from jobbers and second hands 
could be had. Prices were wild and ir¬ 
regular for a time, and considerable im¬ 
portations of Scotch and Middlesboro pig 
from England failed to quite meet the 
demand. December was marked by heavy 
contracting, running over the first half 
of 1907, and even into the third quarter. 
Closing prices are high. Northern pig 
selling at tidewater, for 1907 delivery, at 
about $25.50 for No. X foundry; $24.50 
for No. 2 X; $23.50 for No. 2 plain; $23 
for basic pig. Southern iron for first 
quarter was about on the basis of $24.50 
for No. 2 foundry. New' York or Philadel¬ 
phia. Imported iron sold at $23.50, ex- 
ship. for Middlesboro and $24.50 for 
Scotch pig. 

Although there were some resales, there 
does not appear to have been any large 
quantity of speculative iron oh the mar¬ 
ket. The attempt to push sales of pig- 
iron warrants on the New York Produce 

Exchange met w'ith no success. Sales on 
the daily calls w'ere small, and attracted no 
attention from the trade. 

IMPORTS AND E.XPORTS 

There was a considerable growth in the 
exports of iron and steel during 1906, 
the increases being chiefly in rails, bars, 
plates, wire and nails. Official returns are 
available at this date only up to the end 
of October. 

Exports of iron and steel, and of ma¬ 
chinery, from the United States for the 
10 months ending Oct. 31 are valued by 
the Bureau of Statistics of the Depart¬ 
ment of Commerce and Labor as follows: 

1906. 1906. Cliaag(«8. 

October....$12,673,947 $15,910,437 I. $3,236,540 
Ten months. 115.596,224 14^,609 32ii I. 27,013 096 

The increase in October was 25.5 per 
cent.; for the 10 months it was 23.4 per 
cent. Mexico and the West Indies are 
large buyers, while South American coun¬ 
tries are moderate customers only. 

Imports of iron and steel, including ma¬ 
chinery, into the United States for the 10 
months ending Oct. 31 are valued by the 
Bureau of Statistics as below': 

1905. 1906. Chaager 

October.... $2,256,194 $3,407,763 I. $1,152,669 
Ten months. 21.820,949 27,784,650 I. 5,963,701 

The increase in October was 51.i per 
cent.; for the 10 months it was 27.3 per 
cent. The largest increase was in pig 
iron. 

The Alabama Iron Market 

BY L. W'. FRIEDMAN 

Ev en with difficulties—labor troubles, 
labor shortage and. last, but by no means 
least, a railroad car shortage—the year 
1906 was a most favorable one to the iron 
and steel industry in Alabama. The pro¬ 
duction, in the face of serious obstacles, 
has been satisfactory, though not as great 
as it might have been had there been 
every commodity at hand. The quality, as 
w'ell as the quantity, met expectations; 
the State's output of iron and steel, both 
in crude and manufactured form, has been 
large. 

Transportation, probably, was the great¬ 
est difficulty of the year. When the de¬ 
mand for the manufactured product be¬ 
came brisk, and there was a desire to in¬ 
crease production, there was a lack of cars 
and locomotive power w'as short, causing 
delay in handling not only the raw mate¬ 
rial, but the finished product, blocking the 
production at both ends. The labor prob¬ 
lem asserted itself early also, and while 
there was hope for relief in the importa¬ 
tion of desirable labor through New York, 
New Orleans or last. Charleston, the task 
was not so easy and the men brought in¬ 
to the district were not numerous, ami 
they did not fill the want. 

The year 1906 witnessed much concen¬ 
tration and much acquisition of property 
by the producers of pig iron and steel in 
Alabama and preparations for a larger 
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production were noticeable, demonstrating 

the faith in this section. Much repairing 
was done on various properties and other 

developments took place, all looking to¬ 

ward a better production. 

With the exception of a few weeks, 

there was an active demand for iron. 
Prices were strong and those who ex¬ 

pressed no apprehension at the short pe¬ 

riod of depression will be able at the close 

of the year to show excellent balance 

sheets. The labor problem was a hard 

one through the year. It became apparent 

more than two years ago that the negro 
labor on which the South depended for 

.some time was becoming unsteady and 

was scattering. While much was done 

toward introducing labor-saving devices 

at mines, furnaces and mills, the demand 

for the product and the anxiety to in¬ 

crease the production grew faster. As a 

consequence, there was complaint of 
shortage of raw material at the furnaces 

and steel mills. Transportation facilities 
during the latter half added to the dif¬ 

ficulty. 

The first half of the year, according to 

the statistics, fell below the last half of 

1905 in the production of pig iron. The 

production of pig iron in Alabama during 

the first half of 1906 was 830,040 tons. 

The reports indicate for the second half 

that there will be but little difference from 

the production during the last half of 

1905. when the figures were 860.515 tons. 

With an increase of 86.493 tons for the 

first half of 1906 as compared to the first 

half of 1905, it is reasonable to expect an 

increase for the year, the total to be ap¬ 

proximately 1,680.000 tons. 

As to quotations there was a good price 

for the product through the year; 1906 

opened pretty strong. There was some 

iron on the yards, but not much. In June 

and July there was a little depression, 

compared to what had been experienced 

for months and months before. The 

market was startled when it was an¬ 

nounced that two of the larger companies 

had cut prices on iron. Explanation was 

given that efforts were being made to get 

Miother company into an amalgamation, 

but this was denied. It transpired, how¬ 
ever, that the original cutters of price 

were the only ones to sell iron at the low 

price. With iron down to $12 per ton for 

No. 2 foundry, at that time, the lowest 

price was reached for the year. The high- 

water mark was reached after October 

and in November No. 2 foundry, im¬ 

mediate delivery, was not to be had, with 
821 to $17.50 for iron to be delivered with 

three and six months. Before the close of 

ihe year announcement was maae that the 

iirobable make for the first six months of 

the coming year had been well covered 

and that for the first three months all iron 

wanted would have to be termed “spot” 

iron and carry the premium. 

One of the Tennessee furnaces at Ens- 
ley was practically rehuilt during the year 

and another old furnace starred on to be 

rebuilt. The Woooward Iron Company 

completed its new furnaces and started 
work rebuilding one of the old furnaces. 

The Birmingham Iron Company (Tut- 

weiler Coal, Iron and Railroad Com¬ 

pany) started work on a new furnace at 

• Vanderbilt. The Southern Steel Com¬ 
pany acquired by purchase during the 

year 1906 the properties of the Lacey- 

Buek Iron Company, including a furnace, 

the properties of the Chattanooga Iron 

Company, including a furnace, and the 

properties of the Georgia Coal and Iron 

C onipany, also including a furnace. The 

1 ennessee. Coal, Iron and Railroad Com¬ 
pany acquired 2200 acres of ore lands 

from M. L. Potter during the year and 

organized the Potter Ore Mining Com- 

pany as a subsidiary organization, capital 

."lock $800,000. Other purchases were 

made by iron and steel companies during 

the year, every deal indicating faith in the 

district and preparing for the future mak¬ 

ing of iron. 

The cost of iron making was increased 

i.i 1906 on account of the labor problem 

and the transportation charges The labor 

troubles in the coal-mining district were 

expensive. 

The only financial troubles of the year 

were those of the L.ookout Mountain Iron 

Company, furnace and properties located 
a1 Battelle. in DeKalb county. The prop¬ 

erties were placed in the hands of a re¬ 

ceiver and were sold by a special master, 

bringing less than one-fourth the original 

cost of the plant. One other small min¬ 

ing corporation was thrown into court. 

An important happening of the year was 

the change in directors of the Tennessee 

Coal, Iron and Railroad Company, the 
largest iron and steel corporation in the 

Southern territory. The directors, after 

looking over the field, decided on immense 

investments in development and improve¬ 

ments. The erection of a larger steel 

plant at Ensley was one of the decisions 

arrived at and already much work has 

oeen done on the foundations. Contracts 

have been let for the buildings and ma¬ 

chinery and by the end of 1907 it is believed 

the industry will be completed and in 

operation. The present steel plant, which 

l.as been working steadily since its erec¬ 

tion, will be improved and enlarged later 
on. The steel and finished products man- 

utactured at this point have been sold a year 

ahead. Another important move made was 

to purchase from the Southern Railway 

and the Louisville & Nashville companies 

the Birmingham Southern Railway, which 

is a line operating between the plants and 

mines of the I'ennessee Company. This 

railway line formerly belonged to that 

company, but was sold during the depres¬ 

sion several years ago to the two railroads 

mentioned and was operated as the Bir¬ 

mingham Southern Railroad. Already 

plans are being worked out looking to an 

extension of the road so that much of the 

transportation between the plants and 

mines and factories will be under direct 

control. 
The Southern Steel Company, a large 

independent producer of steel rod, wire 

and nails, made during the year some im¬ 

portant additions to the plant at Ensley. 

including endless-wire machines, the pat¬ 

ent of which is controlled by Moses Tay¬ 

lor, president of the company. Other im¬ 

provements were made about some other 

large plants, and the year closes with 

nearly all our industries operating with 

improved modern plants. 

The Lake Superior Iron Ore 
Region 

I!Y DWIGHT E. WOOnDKlIKJE 

Iron-ore shipments out of Lake Su¬ 
perior mines for the past two years have 

been as follows, including whatever has 

been shipped from the Michipicoten mines 

on the Canadian side of the lake, and also 

all-rail business, the latter as closely as 
it can be estimated at this time: 

Range. 1906. 1906. Obangos. 

Mesabi. . 20,15:1.699 23,769,156 1. 3,605.4.57 
Menominee.... . 4.496,461 5,282,910 1. 787,4.59 
Marguette. . 4,210,622 3.687,494 D. .6'23,028 
Gogebic.. ,. 3.706.207 3,388,111 D. 317.096 
Vermillion_ .. 1,617,186 1,769,247 I. 122,061 
Micblplcoteu.. 169,627 121,665 D. 47,972 

Total . ,. 3».522.9t5 38,038,473 I. 3,816 608 

Shipments of the various districts on 

Lake Superior, not including Michipi- 

coten, with dates of commencement of 
operations, have been as follows; 

Range. First Year. Total to date. Per ct 
Marquette...... . .. 1865 80,488,108 23.8.3 
Menominee.... .... 1877 58,851 ,307 17.42 
Gogebic. .... 1884 60,222.971 14.87 
Vermillion. .... 1884 26.497 151 7..56 
Mesabi. . .... 1892 122,709,212 

Total. .... 1855 837,767,669 lOO.OO 

Shipments by the various railroad 

systems that handle ore from mines to 

upper lake ports have been as follows: 

,-1906.-, -1900.— 
Ballroad. Tons. Per Ct. Tons Per Ct. 

Duluth.Missabe ft N. 8,801,440 26.9 11,220,218 .'9 6 
Dulutbftirou Range 7,778,>6K 22.9 8,206,128 21.0 
Oblcago ft NortbWn, 6,729 975 19.8 6,706,986 17.7 
Great Nortbern .... 6,118,385 15.1 6.13:1,067 16.8 
Oblc., Mil. & St.Paul, 1,310,021 3.9 1,931.244 5.1 
I, Sup. ft IsbpemlDg, 1,844 823 6.4 1.889.r<31 6 0 
Dulutb.S.S.ftAtlau’c, 1,243,388 3.6 1,074,046 2.9 
WiscoDslo Central.. 799,394 2.3 69:<.862 1.9 
Wl8. ft Ml. (car ferry) . 62.767 0.2 
.VII rail, not Inclu’ed, 198,000 0 6 . 
.Vlgoma Central. 1(>9,627 0.6 121,666 0.3 

.\11 these figures do but emphasize the 

importance of the Mesabi, which 'fur¬ 
nished 62.4 per cent, of the year's total, 

and all but 100.000 tons of the increase 

over 1905. 

There has been one overshadowing 
event of the year, which was not only im¬ 

portant in itself, hut has had its infiuence 

on almost everything that has taken place 

on the iron ranges. That was the so- 

called “Hill deal” for the sale of the Great 

Northern and associated ore deposits on 

the we.stern Mesabi to the United States 
• Steel Corporation. This transaction 

placed in the hands of the Steel Corpora¬ 

tion the great bulk of remaining independ¬ 

ent iron-ore tonnage, thus eliminating 
n:ore than ever before the possibility of 
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iUiy new important competition in steel 
making. So far as the buyer was con¬ 
cerned, this was the compelling cause of 
ihe purchase. So far as the Great North¬ 
ern road is concerned, it is more difficult 
i * determine what the impelling reason 
was. To be sure the seller gets a higher 
royalty than had before been given for 
;my Mesahi ore and secures a high annual 
jn'oduct. But there is little question that 
the road could mine this ore for the 
market and make a larger i)rofit than the 
S5C. a ton it secures from the Steel Cor- 
I.oration. In the matter of annual mini- 
mums, others than the Steel Corporation 
‘•lood ready to make contracts that would 
have insured as high a product and as 
lavorahle terms as were finally obtained, 
'•'he estimates of tonnage in sight from 
these lands vary greatly, but it is gen¬ 
erally understood that it is less than has 
been frequently stated. That there are 
)<ossil)ilities for a tremendous increment 
upon complete exploration along the miles 
of Mesahi formation held under this lease 
i- well recognized, and one of the impor¬ 
tant matters to he considered by the les¬ 
sees is the immediate development of that 
1; nd. 

Royalties of 85c. a ton, increasing annu¬ 
ally by the amount of the interest charge. 
:'.nd minimums of 750,000 tons the first 
year, increasing by the same volume an ■ 
nually, have set a new pace for Mesahi 
range owners. About the same time this 
(ital was closed another was made to an 
interest in need of good ores, for even 
a higher ])rice—$i a ton—and now the 
owners of undeveloped lands are putting 
up their figures to something far ahfwe 
any rate ever made in the past. 

riie Hill deal was one of the factor- 
directly responsible for the construction of 
the West Mesahi branch of the Duluth. 
Missahe & Northern road, the other being 
the Steel Corporation’s purchase of the 
Canisteo lands, made a year ago and com 
mented upon in the review of that time. 
L'pon portions of these lands the ores are 
(piite sandy, and will he concentrated be¬ 
fore shipment. Experiments looking to 
the solution of the problem of concen¬ 
tration are under way, and it is expected 
that they will he settled very shortly. The 
Oliver Iron Mining Company is Iniilding 
at Coleraine, on the western .Mesahi, the 
first looo-ton unit of a series of washeries. 
and will make tests in a few weeks. The 
problem is not regarded as especially dif¬ 
ficult, but it is taking considerable study 
to determine the most economical process. 
These ores, once washed, are desirable. 

l)oth from their grade chemically, and 
their structure physically. The character 
of the western Mesahi enterprise was such 
that it nattirally fell to the lot of a great 
company to carry It forward; no small 
concern could undertake operations of the 
nature and extent required to make it .i 
Mtccess. There were the construction of 
long lines of railway, of suitable ma- 
chinerv for concentration, with the atten¬ 

dant experiments, the opening of enor¬ 
mous deposit for steam-shovel mining on 
a. large scale, and the building up, from 
the beginning, of every item going toward 
the makeup of a vast mine proposition. As 
an instance, one of the stripping operations 
consequent upon this undertaking covers a 
total of more than 13,000,000 cu.yd. of 
material. 

The marked tendency toward the sub¬ 
stitution of open pits for underground 
mines is still in evidence. Labor costs 
are advancing, and what is worse, it is 
hard to get labor commensurate with the 
work to be done. Then timber is rising 
in price very fast, now in a greater ratio 
than ever, and the two items have com- 
])lete!y changed former conditions govern¬ 
ing the depth to which stripping might be 
carried. The deepest open pits now on 
the Mesahi are about 90 ft., but a mining 
company operating in a large way is to 
let contracts for striping an orebody of 
168 ft. of overburden, and another com¬ 
pany is considering the stripping of 125 
ft. of surface. The question of depth of 
overburden that may economicallj' be 
taken from over ore is somewhat com- 
l)licated. far more than by the mere ratio 
of thickness of stripping to depth of ore. 
Questions of location of pit, grades into it. 
spoil banks, regularity of the ore chemical¬ 
ly, probable tonnage to be produced an¬ 
nually, arc among the more important 
questions, and lead many to continue un¬ 
derground operations rather than adopt 
what might seem far more suitable for 
their situations. Few Mesahi deposits can¬ 
not be economically stripped, so far as 
depth of overburden is concerned, but 
there will doubtless be underground mines 
there .so long as the district is a producer. 
Many large and far-reaching plans for 
stripping operations have been made of 
late, and the Oliver Iron Mining Company 
especially is undertaking or is soon to 
begin, the stripping of important groups of 
mines from which an annual tonnage of 
enormous proportions may he secured. 
Costs of stripping have been steadily low¬ 
ered, and now range well below 18 to 20 
cents a yard. These figures arc, of course, 
somewhat exceptional, and are for favor¬ 
able operations and well located properties 
()ne development of the stripping of deep 
mines is sure to come soon—that of hoist¬ 
ing the ore by other means than by the 
standard railway car attached to a loco¬ 
motive. In the milling process ore is 
hoisted in skips, hut where ore is sticky 
when wet—and in open-pit mines it must 
be wet whenever there are rains—this is 
no slight difficulty. The time will soon 
come, doubtless, when instead of the long 
and costly approach at grade into a mine 
there will be a stationary engine above the 
pit and railway cars will be loaded by 
shovels and hauled out by cable, to be 
made into trains above. 

During 1907 from 35 to 40 large steam- 
shovels will be constantly employed in 
earth excavation on the Mesabi range. 

about half by contracting firms, and half 
by mining companies. The average work 
of a shovel is about 35,000 yards per 
month. These shovels should move dur¬ 
ing the season of operation about 10,000,- 
000 yards of material. One contracting 
firm is moving at the‘rate of 3,000,000 
yards per annum. 

The concentration of ore into few 
hands has been maintained during the 
year, though, with the exception of the 
Hill deal, there have been few large pur¬ 
chases. This is for the reason—and it 
might as well be faced now as later—that 
there are few deposits to be sold. It is 
well within the mark to say that there is 
not one 40-acre tract on the Mesabi that 
has not been explored at least once, and 
thousands of them many times. The ore- 
bodies that have escaped this search are 
few and small. With the lowering of 
grade that has been going on during the 
past few years properties are now work¬ 
able that a short time ago were useless, 
and most of the so called new discoveries 
are of this nature. 

A year ago this review stated that: 
"'There has been talk of a greatly in¬ 
creased shipment during 1906. Some es¬ 
timates have gone so far as 40,000,000 tons 
for the year out of Lake Superior region. 
It is hard to see how such an increase can 
be made, or where the ore is to come 
from. It is undoubtedly true that the old 
ranges have reached their maximum; the 
additions of the immediate future must 
be from the Mesabi. After such a magni- 

. ficent jump as this range has made in 
1905, 7,171.000 tons, is it capable of an¬ 
other five or six million tons in a single 
year? It does not so appear. Neither 
railroads nor mines are now in position 
to stand such a strain, nor are the con¬ 
templated betterments of the winter cal¬ 
culated for such a tonnage, extensive and 
elaborate as they are.” 

That this prediction was well founded 
is evident enough now. Today estimates 
for the coming year are for more than 
40.000,000 tons. It is a practical impos¬ 
sibility that they pass that. The same 
causes that militated against such a stu¬ 
pendous advance in 1906 will continue 
their effect. So far as the railways are 
concerned, they can probably make a 
greater increase than during the past 
year. Terminal and dock capacity is ma¬ 
terially improved, while 3000 to 4000 new 
50-ton cars and equivalent motive power 
will be added in time for a part, at least, 
of the traffic of 1907. So far as shipping 
is concerned, it will be ahead of the de¬ 
mand the coming season. The brakes will 
be put on by capacity of lower lake docks 
and, possibly, of mines. Lower lake docks 
have always been a bar to the greatest in¬ 
creases. but mines have usually responded 
to any demands. Now, owing to a variety 
of causes, they cannot be so depended on. 
One of these causes is labor, another is 
the requirements for. specific grades of 
.ore. 
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LAKE SHIPPING 

The size of lake iron-ore shipping has 
increased steadily and rapidly. The lake 
leviathan of 1897 is a pigmy beside that 
of 1907. In lake shipping, as in ore min¬ 
ing, the wildest expectations of one year 
are weak beside* the realizations of the 
next. Vessels are now carrying upward 
of 13,000 gross tons of iron ore, or 380,000 
bushels of grain. These cargoes are not 
equaled by freight ships on any ocean, 
and it can now be asserted that the largest 
cargoes in the world are carried regularly 
by the vessels plying the inland lakes 
of America, with iron ore and other 
freights. Together with additional size 
has come more rapid handling of' car- 
igoes, and it would be no surprise if a 
13,000-ton ship should be loaded in one 
hour. Of course conditions must be 
right, the ore must be of a character easily 
handled, it must be in a solid block so the 
ship will not lose time by shifting from 
place to place, and the vessel must be 
handled expeditiously. The record car¬ 
goes of the past year have been those of 
steamship “J- P- Morgan,” from Lake 
Superior, 11,868 gross tons, and “H. H. 
Rogers,” from Escanaba, 13.333 gross 
tons. Both ships might have loaded deep¬ 
er if channels and harbors had permitted, 
though the “Rogers,” on account of run¬ 
ning through no connecting channels, was 
able to carry nearer capacity than the sis¬ 
ter vessel. These ships are 600 ft. long. 
The steamship “E^rling,” with about 
10,000 gross tons, was loaded at the Du¬ 
luth, Missabe & Northern docks in 135 
minutes, of which period only 70 minutes 
were consumed in actually running ore 
into the vessel. The fastest time ever 
made in loading was a year ago, when 
the ship “Wolvin” took 10,000 tons in 90 
minutes. Unloading records have been 
speeded up also. Several times this year 
ships have left the head of the lakes Wed¬ 
nesday morning with cargoes for eastern 
Lake Erie, and have started back up lakes 
again on Sunday morning. The “W. E. 
Corey,” w'ith 9574 gross tons of ore, was 
at Conneaut docks but four hours and 
29 minutes, while the net unloading time 
was three hours and 32 minutes. Auto¬ 
matic electric unloaders of the Hulett and 
Brown types handled out of this ship at 
the rate of 389 and 284 tons per hour, 
each, respectively. Of this cargo more 
than 7000 tons was put on board rail¬ 
way cars, as part of the unloading opera¬ 
tion, the rest being dumped into dock 
stocks. 

The average iron-ore freight for 1906 
has been 7Sc. per gross ton, the distance 
carried being 880 miles. This was 0.076c. 
per net ton-mile. Probably freights are 
carried nowhere else at such a figure. 
The average rate for the past ten years 
has been 88.5c. per ton. For 1907 it has 
been fixed at the same price as during the 
season now closed. 

NEW EXPLORATIONS 

Exploration has proceeded during the 

year along Lake Superior with the vigor 
that might have been expected on an ad¬ 
vancing market for ore, and an increas¬ 
ing consumption of metal all over the 
country. Exploring syndicates and drill¬ 
ing firms have never been more busy than 
now, and are limited not so much by the 
amount of work offered as by the lack of 
suitable drill runners. In this respect the 
situation, while not unique, is unusual. 
The Mesabi range, as for many years, fur¬ 
nishes the bulk of drill operations. This 
is carried on, not alone in a search for 
mineral, but in redrilling of previously ex¬ 
plored properties, with the idea of devel¬ 
opment for mine operations in a more 
scientific and accurate manner than has 
been the general rule in the past. No 
great tonnage of new ore has been un¬ 
covered on the Mesabi during the year; 
deposits found have been small and scat¬ 
tered. Orebodies that a few years ago 
would not have been considered worth 
developing, on account of their slight ton¬ 
nage or their low iron content, have now 
been carefully explored and are being 
turned to account. The great bulk of ores 
found during the year on this range has 
been at the west end, and development 
has proceeded west of the Mississippi 
river, where some good indications of ore- 
bodies have been cut into. It is very hard 
to make any estimate of tonnage thus 
shown up during the year, for the oper¬ 
ations of one year tie themselves into that 
succeeding so closely that any differentia¬ 
tion is impossible. But it is probably sate 
to say that as much tonnage has been 
added to the ore in sight on the Mesabi 
as has been taken out during the same 
period. This, indeed, has been an annual 
occurrence on that range. 

On the eastern Mesabi, where original 
discoveries of the district were made, 30 
or 40 years ago, developments during the 
late months of 1906 indicate that ore wiil 
be found in workable quantity, and it is 
possible that a considerable tonnage may 
be found during the coming year. These 
ores are flat, and lie in thin beds, chiefly 
of a hard hematite. Exploration is now 
proceeding with considerable vigor. 

NEW RANGES 

On the Cuyuna range, 100 miles west 
of Duluth, there is little to report. For 
the past three years it has been the un¬ 
fortunate fact that my own opinion of re¬ 
sults secured there, and prospects of the 
future, have been diametrically opposed to 
that of those chiefly interested there. An¬ 
other year’s operations have not been such 
as to satisfy iron-ore men that merchant¬ 
able ore exists in workable quantity on the 
Cuyuna. P'rom 20 to 40 drills have been 
punching holes along both formations 
there for the past twelve months, but few 
claim the range looks better than it did a 
year ago. Operating mine concerns, which 
had taken lands there, have abandoned 
explorations, and in most cases have given 
up their options. This is true of such con¬ 
cerns as the United States Steel Corpora¬ 

tion, which has quite recently dropped op¬ 
tions on a large acreage around Rabbit 
lake. Pickands, Mather & Co., who sank 
a shaft last year, have ceased work, and 
abandoned most of the properties they 
held. A large amount of money has been 
spent in the district without commensur¬ 
ate results, and the number of drills at 
work will probably dwindle. The facts 
as to the Cuyuna seem to be that it con¬ 
tains a very large amount of lean iron ore, 
running from 35 to 45 per cent., largely 
non-bessemer, and frequently manganifer- 
ous. 

Work has been carried on during the 
3'ear west of the Mississippi river, in an 
attempt to connect the Mesabi and Cuy¬ 
una districts on an ingenious but unnec- 
sary and improbable theory. This is over 
and was without result. Some rainbow- 
chasers worked farther south along the 
Mississippi river, in Morrison and Crow 
Wing counties, where float indications are 
present, but found nothing. 

In the Palmer district. Cascade range, 
south of Marquette, everal large interests 
have been drilling all the year, and one of 
these alone has discovered more than 40,- 
000.000 gross tons of ore, while others 
are finding lesser amounts. There is, 
doubtless, an enormous quantity of ore in 
that district. It is low-grade, silicious ore, 
close to, and in part under, the bessemcr 
limit, and quite dry. In addition to this 
it is close to surface and can be cheaply 
mined. It maj" be that the quantities of 
such ores which may be’ found in the Cas¬ 
cade district and on the Menominee range 
will far exceed any prognostications, and 
that hundreds of millions of tons of ores 
ranging from quite lean to fairly good 
will be opened there. But, notwithstand¬ 
ing tonnages discovered, the use to which 
these ores can now be put is rather limited, 
and none of the operators is able to mine 
to capacity. 

Considerable work has been done along 
the Menominee during the year, and a 
few good deposits have been opened, while 
several others give promise enough to 
warrant careful exploration. 

Some work is under way along the 
western Gogebic, which has been a dis¬ 
carded territory for years, and while the 
region is not liable to produce large mines, 
it may reveal small deposits of good ore. 

The Gunflint district of northeastern 
Minnesota, idle for many j'ears, is under 
exploration. That ore exists in the dis¬ 
trict is well known, but it is magnetic; 
some of it carries titanium and some sul¬ 
phur, though neither of these elements is 
pre.sent where development is now pro¬ 
ceeding. The discovery of a minable prop¬ 
erty at Gunflint would stimulate explora¬ 
tion over a large area where surface con¬ 
ditions are most favo’rable for the deposi¬ 
tion of iron ore. 

CANADIAN IRON ORES 

On the Canadian side, work has lagged. 
The .^tikokan Iron Company is still pre- 
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paring to open its mine west of Lake Su¬ 
perior, for its new furnace at Port Arthur. 

The Lake Superior Corporation has been 

unable to carry forward exploration on 

the Michipicoten range, but has mined 

121,555 tons from its Helen mine, which 

seems to'promise more and more pyritic 

ore. There have been discoveries in the 
Port .\rthur neighborhood the final sig¬ 

nificance of which cannot yet be deter¬ 
mined. The United States Steel Corpor¬ 

ation and other parties are exploring this 

winter in northern Ontario, where the 

surface indications are excellent. In the 

Moose Mountain region, where parties 
connected with railway enterprises in Can¬ 

ada and with the Republic Iron and Steel 

Company own important tracts, operations 

have not been as rapid as expected. Lit¬ 
tle has been done further than to test 

ground and crosscut formations. Activ¬ 

ity is tiwaiting the arrival of a railway 

and the construction of ore docks on the 

north side of Georgian bay, when devel¬ 

opments will proceed with considerable 

rapidity. Indications are that this will be 

one of the important newer iron-ore fields 

of the northern country. 

•A fact, of which the importance can 
scarcely he overlooked, is the diminish¬ 
ing iron content of ore shipped from 
Lake Superior. While this has been un¬ 
officially appreciated for a year or tw’o, 
it has now been officially recognized in 
the lowering of the grade of standard ore. 
In the base price of ore for the year 1907 
this lowering showed as follows: 

Old Range?. Mesabi. 

Bessemer ore?: I'.KXi. liK)7. I'.KXi. litOT. 

Iron, % natural_ .'>(>.70 .VS.00 .'>(>.70 .'>.5.00 
Moisture, %. 10.00 10.00 10 1 0 10.00 
Iron, dried. %. (W.lH) 0112 (W.OO 01.12 
Phosphorus, %. t).015 0.045 0.045 0.045 
Base price. $4.25 $5.00 $4.00 $4.75 

Non-bessemer ores: 

Iron. % natural. .52.00 B1 .50 .52.00 51..50 
Moisture, %. 12.00 12.00 12.00 12.00 
Iron, dried,. (iO.OO .58.52 (Ml.oo 58.52 
Base price. $t.70 $1.20 $a..50 $4.00 

It has been a common complaint for a 
year or two that Mesabi ores, originally 
very low silica, were becoming high in 
silica, and were to that extent less ad¬ 
vantageous. The capacity of the furnace 
was slightly diminished, the amount of 
coke and limestone increased, and the 
costs of iron making thereby hightened. 
Of course, this is not due, as some seem 
to think, to any change in the character 
of Mesabi ores, but to the shipment of a 
leaner iron than heretofore. It is still the 
fact that merchant firms shipping off that 
range are unable to dispose of an ore 
much under 56 to 57 per cent, dry, which 
would be, say, 51 to 52 per cent, natural 
iron. To be sure, concerns shipping to 
their own furnaces are able to dispose of 
an ore considerably leaner, and are doing 
so, to an ever increasing extent, conserv¬ 
ing as far as may be their richer ores. The 
bessemer process is waning, and the pro¬ 
portion of non-bessemers mined on all 
ranges is increasing; but this is not due .0 
any loss of popularity of bessemer iron, 
though it is now contended that open- 

hearth can be made at less cost, but to the 
fact that bessemer ores are so closely held 
thac the majority of consumers'have been 
unable to get them. 

Sales of Lake Superior iron ores for 
1907 were practically all closed before 
Dec. I, 1906, and at that time open besse¬ 
mer ores were sold up for the coming 
year. Few of these ores are now on the 
market, and the demand from furnace 
concerns not sufficiently fortified with 
ores on Lake Superior was very insistent 
and urgent. Even with sales made and 
most of the mines utterly unable to accept 
more orders for ore than they have dis¬ 
posed of, not a few furnaces are insuffi¬ 
ciently supplied for the year. It is no won¬ 
der, therefore, that of new steel-making 
works now contemplated or going in, the 
proportion of bessemer works is so small. 

Metal Market 

NEW YORK, Jan. 2. 

Gold and Silver Exports and Imports. 
.\t all United States Ports In November and year. 

Metal. Exports. Imports. Excess. 

(»old: 

Nov. 1906... $1,963,757 $ 8,934,958 Imp. $6,971,201 
*• 1906 . 1,137 318 5,202,790 •' 4,065,472 

Year 1906.. 44,831,203 147 961,827 •• 10:1,130,624 
1906.. 44,126,935 46,264,524 •• 2.138,589 

Silver: 
Nov. 1906... 4,411 830 2,914.157 Exp. 1,497,673 

•• 1906 .. 5,361.819 4,306 838 “ 1,064,981 
'* 1906.. 53.400 246 39,790,748 •• 13,609,498 

1906 .. 49,316 953 31,246,389 •• 18.070,564 

These statements cover the total movement 
of gold and silver to and from the United 
States. These tigiires are furnished by the 
Hureau of Statistics of the Department of 
t’oinmerce and Labor. 

Gold and Silver Movemeat, New York. 
For woek •ndlng Dec. 29 and years from Jan. 1. 

Gold. Silver. 

Exports. Imports. Exports. Imports. 

Week. 
1906. 
1906 . 
1904. 

$ 290,410 $ 310,126 
6iH)0 846 94.035,741 

34 683 733 10.821,686 
10.'.,223,869 7,')92.337 

$1,165 335 
.50.412.974 
34.961.216 
35,210,691 

$ 23,453 
2.636,749 
4 161.314 
1,145 420 

Exports of gold for the week were to Ar¬ 
gentina and Haiti: of siDer to London. Im¬ 
ports of gold for the week were from France, 
(Tiba and South America: of silver from 
Mexico and the West Indies. 

Other Metals 

1 tally Prices of Metals in New York. 

C Copper. Tin. Lead. Spelter. 
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27 
23X 

024 
23)4 

02314 10714 4214 6.00 6.70 6.56 

28 
23 

024 
23*4 

02314 10414 4214 6.00 6.70 6.66 

29 
J3\ 

024 
23*4 

02314 42)4 6.00 6.70 6.65 

31 
24 

02414 
2314 

02814 10614 42)4 6.00 6.70 6.56 

2 
24 

024*4 
2314 

02314 105*4 4*14 6.00 

06.75 

6.7 0 
06.75 

06.60 

6.55 
08.60 

London quotations are per long ton (2240. 
lb. i standard copper, which is now the equivd- 
lent of the former g.m.b’s. The New York 
quotations for electrolytic copper ai'e for 
cakes, ingots or wlrebars, and represent the 
bulk of the transactions as made with con¬ 
sumers, basis. New York, cash. The price of 
cathodes is 0.125c. below that of electrolytic. 
The lead prices are those quoted by the Amer¬ 
ican Smelting and Refining Company for 
near-by shipments of desilverized lead in 50- 
ton lots, or larger. The quotations on spelter 
are for ordinary western brands; special 
brands command a premium. 

Copper—The position of the market is 
practically unchanged. Business has been 
rather light, but the conditions are such 
that the market has further advanced on 
small transactions, and some small sales 
have been made at fancy prices; as high 
as 24l4c. for electrolytic, and 24j4c. for 
Lake copper having been paid. Inquiry 
from Europe, particularly, has shown a 
decided falling off, as buyers over there 
have been somew'hat shocked by the se¬ 
vere decline in the standard brands. The 
closing is steady at 24@24% lo*" Lake 
copper and 23% (§23% for electrolytic in 
ingots, cakes and wire bars. The average 
at which business has been done in casting 
copper is 23(S;23^ cents. 

The cabled reports from London give 
the close as £105 5s. for spot, iio6 12s. 6d. 
for three months. 

Statistics for the second half of Decem¬ 
ber show an increase in the visible sup¬ 
plies of 1900 tons. 

Refined and manufactured sorts we 
quote: English tough, £109; best selected, 
£iio(®'iii; strong sheets, £ii4@ii5. 

Tin—In sympathy with the decline in 
Europe, tin is very dull and weak. Quo¬ 
tations have declined violently in London, 
the close being cabled as £191 15s. for 
spot, £192 5s. for three months. It is not 
surprising, therefore, that domestic buyers 
should be holding off, and quotations are 
altogether nominal at 41^. 

Statistics for the month of December 
show an increase in the visible supplies of 
400 tons. 

Lead—The market is unchanged' at 6c. 
New York. 

Reports from London indicate a steady 
tone in the market there, which closes at 
£19 17s. 6d. for Spanish lead, £20 for 
English lead. 

Spelter—There has been a very good 
inquiry for near-by shipment, and as sup¬ 
plies are well-nigh exhausted prices have 
been advancing steadily. The close is 
firm at 6.70@6.7S New' York, 6.55(^6.60 
St. Louis. 

The London spelter market is steady at 
£28 for good ordinaries, £28 Ss. for spe¬ 
cials. 

Antimony is quiet. Quotations are 
25H@26% for Cookson’s; 25(0)25^ for 
Hallett’s; and 23^(g24G for ordinaries. 

Nickel—Quotations for large lots. New 
York or other parallel delivery, as made 
by the chief producer, are 4S@50c. per lb. 
for large orders, according to size of or¬ 
der and terms. For small lots, 50(^50. is 
charged. 
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THE MINING INDEX. 
The editors of this paper read all the important publications of the world that relate to mining and the treatment if 

minerals. This index is published as a reference for all interested and to make it impossible for readers of the Engineer¬ 
ing AND Mining Journal to miss any important article published anywhere. 

We will undertake to furnish a copy of any article (if in print) in the original language, for the price quoted. Where 
no price is quoted the cost is unknown. These papers are not kept in stock, but must be ordered from the publisher; hence 
there will be some delay for foreign papers. 

No accounts can be opened for these small amounts, but remittance must be sent with order. For the convenience of 
those making small but frequent remittances, coupons are furnished at the following prices: 20 cents each, six for $1.00, thirty- 
three for $5.00 and one hundred for $15.00. This arrangement will be especially appreciated by foreign readers and men in 
distant mining camps. Where remittances are made in even dollars we will return the excess over an order in coupons upon 
request. 

ALUMINUM 
1740— ALUMINUM CASTINGS—The Use 

of Chills in Making Aluminum Castings 
Amos Brown. (Brass Wld., Dec., 1906; 2Vi 
pp.) Eleseribes the use of the particular 
methods for accomplishing the difficult 
casting of aluminum. 20c. 

1741— STORAGE BATTERIES—Ueber 
Aluminiumzellen. M. Biittner. (Zeit. f. 
Elektrochemie, Nov. 2, 1906; 10 pp.) A 
study on the use of aluminum for stor¬ 
age batteries. 40c. 

ANTIMONY 

1742 — AXTIMONIAL LEAD. (Brass 
Wld., Dec., 1906). Discusses the suit¬ 
ability of this material for artistic cast¬ 
ings. 20c. 

1743— ANTIMONY INDUSTRY—F. T. 
Havard, (Eng. & Mg. Jl., Dec. 1, 1906). 
Describes the various sources of antimony 
ores, the method of smelting them, and 
outlines the present condition of the anti¬ 
mony market. 20c. 

ASPHALT 

1744— OZOKERITE—Der Ozokeritberg- 
bau in Galizien. Werber. (Chem.-In¬ 
dustrie, Nov. 15, 1905, A brief note on 
the occurrence of ozokerite, with remarks 
on its commercial utility. 40c. 

CEMENT 

1745— CEMENT INDUSTRY—Recent 
Progress in the Cement Industry. Bertram 
Blount. (Jl., Soc’y of Chem. Industry, 
Nov. 15, 1906; 12 pp.) Outlines the old 
and the new methods of making cement, 
with a discussion of the chemistry in¬ 
volved, and statistics on the production 
of Portland cement. 80c. 

1746— HYDRAULIC CEMENTS—The 
Chemistry of Hydlraulic Cements. J. 
Waddell. (Can. Engr., Dec., 1906). Dis¬ 
cusses tile chemistry involved in tlie 
production and the use of cement. 20c. 

COAL AND COKE 

1747— ACCTDENTS—Fatal Accidents in 
Coal Mining in 1905. F. L. Hoffman. 
(Eng. & Mg. Jl., Dec. 22, 1906; 4 pp.) 
Review of the conditions and causes of 
fatal accidents in coal mines, with sta¬ 
tistics. 20c. 

1748— ALASKA—A Reconnaissance of 
the Matanuska Coal Field, Alaska in 
1905. G. C. Martin. (U. S. Geol. Surv., Bull. 
No. 289; 36 pp.) Describes the geology, 
geography and coal resources of this 
district at the end of Knik Arm, Alaska. 

1749— BITI’MINOUS COAL — Burning 
Soft Coal. W. D. Ennis. (Elec. Wld., Dec. 1. 
1906). Discusses the most advantageous 
methods of utilizing the heat in soft 
coal. 20c. 

1750— BOILERS for Colliery Purposes. 
F. C. Swallow. (Iron & Coal Tr. Rev., 
Dec. 14, 1906). Abstract of paper 
read before the So. Staffordshire and 
Warwickshire Inst., of Mining Engineers. 
Discusses the advantages of the various 
types of boilers used in England. 40c. 

1751— BRITISH COLUMBIA—Progress 
in Coal Mines of Vancouver Island. (B. 
C. Mg. Rec., Oct.. 1906). Describes the 
situation in regard to coal mining on 
Vancouver Island. 20c. 

1752— CAIA)RIMETER—Sur revalua¬ 
tion du Pouvolr Calorifique des Houllles 
et Autres Combustibles Hydrogfines. G. 
Arth. (Revue de Metallurgie, Oct. 1. 
1906). Di.scusses the correction to be 

applied to the result obtained by testing 
hydro-carbon fuels in the ordinary cal¬ 
orimeter as designed for solid fuels. 80c. 

1753— CHINA—Coal Deposits and Meth¬ 
ods in China. E. Blackwelder. (Mg. 
Wld., Nov. 24, 1906). Describes the min¬ 
ing development and the economic im¬ 
portance of the Shan-Si district of China. 
20c. 

1754— COAL DUST—The Prevention 
and Remov.al of Accumulations of Coal 
Dust. C. Brown. (Scl. & Art of Mg., 
Nov. 17. 1906). Paper read before the So. 
Yorkshire Mining Students’ Assn., Oct. 20. 
1906, discussing simple means for pre¬ 
venting the accumulation of coal-dust in 
mines. 40c. 

1755— COAL FORMATION—The Maxi¬ 
mum I>eposition of Coal in the Appa¬ 
lachian Coal Field. George Hall Ashley. 
(Econ. Geol., Sept.-Oct., 1906: pp.) 
r»escrlbes the occurrence of coal at those 
points where it reaches its thickest de¬ 
velopment. 60c. 

1756— COAL MINING—Aus und Vor- 
richtungsarbeiten der Zeche Zollverein 
Schacht HI. speziall der VIII. and IX. 
Tiefbausohle. W. Schormann. (Bergbau, 
Dec. 6 and 13, 1906; 5 pp.) Describes the 
lay-out and system of working at this 
German coal mine. Illustrated. 60c 

1757 — COAL MIXING — Betriehsplan- 
Fragen. Dr. Herl)ig. (Gliickauf, Dec 
1 and 8, 1906; 10% PP) A practical 
discussion of the numerous questions 
that arise in the laying out of a new 
coal mine. 80c. 

1758— COAL MINING—The Technics of 
Coal Mining. Geo. H. Winstanley. (Mg. 
Engineering. Dec., 1906). An elementary 
discussion of the art of coal mining. 20c. 

1759— COAL POCKETS—Retail Coal 
Pockets. E. F. Quirke. (Coal Tr. Jl., 
Nov. 28 and Dec. 5, 1906; 6% pp.) De¬ 
scribes the construction of bins for the 
handling of coal at retail points. 60c. 

1760— COKE OVEN PL.\NT—Koppers 
Regenerative Coke Oven Plant. (Iron 
and Coal Tr. Review, Dec. 14, 1906). Il¬ 
lustrated description presented to the 
National Assn, of Colliery Managers, 
of the Baum washer and Koppers coke 
ovens in use at the Barnsley Main Col¬ 
liery, Barnsley, England. 40c. 

1761— COKE OVENS—An Innovation 
in Coke Ovens. (Iron Tr. Rev., Nov. 22, 
1906). Describes and illustrates a new 
type of coke oven, in use at Mt. Brad- 
dock, which is provided with two op¬ 
posite doors for facilitating the removal 
of the coke. 20c. 

1762— COKE OVENS and Coking. J. M. 
Van Harlingen. (Yale Sci. Monthly. Nov., 
1906; 8 pp.) Discusses the general prin¬ 
ciples of coal coking and construction 
of bee-hive ovens. 40c. 

1763— ELECTRIC MACHINERY — 
T,’Fl<»ctricit§ dans les Mines. Essais ef- 
fectu^s dans la galerie d experiences 
de Oelsenkirchen-Blsmarck sur la securile 
des machines et apparells electrlques 
dans les atmospheres exploslbles des 
mines. BergJissessor Beyllng. (Annales 
des Mines de Belgique, T. XI. 4 llvr., 
1906; 19 pp.) Continuation of article 
previously indexed, giving results of ex¬ 
periments on the dangers to be appre¬ 
hended from the use of electric machin¬ 
ery in explosive atmospheres. 

1764— ELEfTTRIC PLANT at a I.,argc 
Belgian Coal Mine. E. Guarinl. (Mg. 
Wld.. Dec. 1, 1906). Describes the ap¬ 
paratus employed at this electrically op 
erated coal mine. 20c. 

1765— ELECTRICAL EQTHPMENT of 
the I'nlted States Coal and Coke Co., in 

the Pocahontas Coal Field. G. R. Wood. 
(Mines & Min., Dec., 1906; 4 pp.) De- 
.scription of the electrical equipment at 
this mine. 40c. 

1766— GAS DETEC'TOR—Discussion on 
the McCutcheon Gas Detector. (Trans., 
Mining Inst, of Scotland. Vol. XXIX. 
Part 1). Di.scussion by various members 
of the Institute. 

1767— HAUI.<AGE—Goodman Rack Rail 
Haulage in Service on I^ight Grades at 
Rossiter, Pa. (Elec. Minlpg, Dec., 1906, 
10 pp.) Describes a combined system 
of ordinary and rack rail electric haul¬ 
age installed at a large coal mine at 
Bernice. Pa. 20c. 

176S—H AUIjAGE—Secondary Haulage. 
D. Ross. (Sci. and Art of Mining, Nov. 17, 
1906.) Paper read before the So. Yorkshire 
Mining Students’ Assn., Oct. 20, 1906, 
describing briefly’ the various methods 
of liaulage from the coal face to 
the main haulage. 20c. 

1769— HAULAGE AND HOISTING— 
Forderung auf Zeche Prosper. Schacht 
II. W. Haarmann. . (Bergbau. Nov. 15 
and 22. 1906; 5% PP.) Describes and 
illustrates a modification of an endless 
rope haulage system in use at this Ger¬ 
man coal mine. Also deals with the con¬ 
struction and operation of a multiple- 
deck hoisting cage in use at the same 
mine. 40c. 

1770— INDIA—The Abandonment of 
the C'ollieries Worked by the Government 
of India at Warora, Central Provinces 
R. R. Simpson. (Records, Geol. Surv. of 
India. Vol. XXXIV. Part 2. 1906; 2 pp. > 
Note on the character of coal previously 
obtained from this mine. 

1771— INDIAN TERRITORY—Report of 
the Mine Inspector for Indian Territory 
to the Secrwtarv of the Interior for the 
Year Ended June 30. 1906. (Washington, 
1906: (Government Printing Office; 58 pp.» 
Gives details of the production of coal 
and coke in Indian Territory for the 
above period, with details of plants and 
operations, statistics of accidents, etc. 

1772— MINING LAWS—Laws Relating 
to Protection of the Lives of Coal Miners 
in the Territories, and Opinions of the 
.Assistant Attorney-General for the In¬ 
terior Department. Construing tite Same. 
1891—1906. (Washington. 1906: Govern¬ 
ment Printing Office; 12 pp.) 

177.3 — PEAT — Coniiuerciai Peat-Fnel 
Plant. F. J. Bulash. (Engineer, Dec. 15. 
1906). Describes the operation of a suc¬ 
cessful plant for making peat briquets. 20r. 

1774 —'PEAT -Mining Peat Bogs. U. 
T,ee. (Eng. & Mg. .11.. Dec. 15, 1906). 
-V ge.neral note on use of peat. 20c. 

1775— POWER GASES—Characteristics 
of Some Power Gases and their Tre.at- 
ment. L. I.i. Brewer. (Power. Dec., 1906; 
3 pp.) Describes the various gaseous 
fttels now employed, with a discussion 
of their relative efficiencies. 20c. 

1776— SAFETY LAMPS—Siege d’Ex- 
perlences de I'Etat a Fra meres. Ex- 
amen de Quelcpies Types Kecents de 
T.ampes de Surete et Recherches nouvel- 
les sur la Resistance des Verres. V. 
Watteyne and S. Stassart. (Annales des 
Mines de Belgique. T. XI. 4 llvr.. 1906; 
126 pp.) Results of exhaustive tests 
of a variety of safety lamps, subjected 
to every possible combination of condi¬ 
tions. Profuselv Illustrated. 

1777— TIPPLE—A Modern Coal Tipple. 
F. R. Willson. (Eng. & Mg. Jl.. Dec. 1, 
1906). A description of the Installation 
and operation of a highly developed coal 
tipple. Illustrated by drawings. 20c. 

177S—TRANSVA.ATy—The Coals of the 
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Transvaal. I"'. A. D. H. Moseley. (Jl., 
Transvaal Inst, of Meehan. Engrs., Nov., 
1906; 5 pp.) Describes the quality of 
certain South African coals, with a gen¬ 
eral discussion of the methods of test¬ 
ing coals. 60c. 

1779— WEST VlRtilNIA—Coal Mining 
at Holden, W. Va. R. H. Lyman. (Eng. & 
Mg. .11., Dec. 15 and 22, 1906; 8 pp.) De¬ 
scribes the development, character of the 
coal and all the plant required for the 
operation of this colliery, which is noted 
particularly for the humanitarian treat¬ 
ment accorded to its workman. 20c. 

1780— AVEST VIRGINIA—C'oal Mining 
in the Fairmont Field, West Virginia. 

W. Parsons. (Eng. & Mg. Jl., Dec. 1 
and S. 1906; 6(4 PP-) General outline 
of the coal mining industry of the Fair¬ 
mont Held, together with a discrlptlon of 
the methods of mining. 20c. 

COPPER 

1.781—BRITISH CCWA MBIA—The Telk- 
wa Mineral Belt in Skeena Mining Divi¬ 
sion. G. R. Naden. (B. C. Mg. Rec., Oct.. 
19(16). A statement of the prospects of 
this copper district. 20c. 

1782— CALIFORNIA—The Greenwater 
Copper District, California. W. C. Ral¬ 
ston. (Eng. & Mg. Jl., Dec. 15, 1906). 
General notes on Cii.s new copper dis¬ 
trict in southern California. Illustrated. 
20c. 

1783— COLORAlKl—Copper in Colorado. 
(Mg. Rep.. Dec. 20. 1906). Gives sta¬ 
tistics of copper production in Colorado 
for the last seven years. 20c. 

1784— COPPER ALLOYS—The Influence 
of Small Quantities of Elements in Cop¬ 
per upon its Reactions with Nitric Acid. 
.1. H. Stansbie. (Jl., Soc’y of Chem. In¬ 
dustry, Nov. 30, 1906; 5% pp.) Detailed 
account of experiments with copper al¬ 
loys to dertermine the behavior of small 
.(mounts of foreign substances. 80c. 

1785— (XIPPER PYRITES—Die Kupfer- 
kiesgiinge von Mitterin Salzburg. A. W. 
G. Bleeck. (Zelt. f. prak. Geologle, Nov.. 
1906; 5C. pp.) Complete geological de¬ 
scription of these copper .pvrltes deposits. 
40c. 

17.S(i—CCBA—Copper Mining in Cuba. 
B. B. l^awrence. (Mg. & Sci. Press, Nov. 
17. 1906). Short description of the un¬ 
fortunate copper mines of El Cobre. 20c. 

1787— LAKE SUPERIOR—The Copper 
Range Consolidated Properties. A. L. 
Carnahan. (Mg. Wld., Dec. 1. 1906). Notes 
on mining and milling developments at 
these important copper mines on the 
South Range. 20c. 

1788— MATTE—Moss Copper on Matte. 
<'. S. Palmer. (Eng. & Mg. Jl., Nov. 17, 
1906). Note on an interesting phenome¬ 
non bearing on the molecular changes 
uinb-rgone hy copper matte as it cools. 
20c. 

1789— MICHIGAN—The Copper Coun¬ 
try of Northern Michigan. R. P. Whee- 
loek. (Cal. Jl. of Technolog.v', Dec., 1906r 
3 pp.) Brief notes on the construction 
of mills in modern metallurgical plants 
in northern Michigan. 20c. 

179it—NEVADA—Methods of Mining at 
Ely. Nevada. ('’. E. Arnold. (Mg. & 
Sci. Press. Nov. 24, 1906). Describes the 
system of mining proposed and partly in 
operation at these large ore deposits, 
which must be mined with strictest at¬ 
tention to economy. 20c. 

1791— NEVADA—The Nevada-Douglas 
Copper Mine of A'erington. (Salt Tjake 
Mg. Rev.. Dec. 15. 1906; 4'4 pp.) Brief 
description of the location, character of 
ore and development of this copper mine. 
20e. 

1792— NEW JERSEY—History of the 
Schuyler Mine. J. H. Granbt'ry. (Eng. 
A' Mg. Jl., Dec. 15. 1906; 314 pp.) A 
brief record of the vicissitudes of this 
historic New Jersey copper mine. 20c. 

1793— ONTARIO—Copper Mining in 
Ontario. P. Thompson. (Eng. & Mg. Jl.. 
Dec. 15. 1906). Describes the oneration 
of a copper mine in Hastings Co.. On¬ 
tario. 20c. 

1794— PRODl'CTION of Copper in 1905. 
('has. Kirchhoff. (Extract from Mineral 
Resources of the U. S.. Calendar Year 
1905; 23 pp.) Gives statistics of produc¬ 
tion and price of copper in the United 
States in 1905 and previous years. 

1795— SHAFT—The Smokehouse Shaft. 
Butte. Mont. E. Higgins. Jr. (Eng. & 
Mg. Jl.. Dec. 1.- 1906). Statement of the 
))resent condition of work at this shaft. 
20c. 

1796— SMELTING—The Wallaroo Smelt¬ 
ing Works. T. C. Cloud. (Instn. of Mg. 
& Met., Bull. No. 27, Dec. 13, 1906; 18 
pp.) Discussion by members of the In¬ 
stitution of the above paper which was 
previously Indexed, together with au¬ 
thor’s reply. 

1797— SPAIN—The Esperanza Mine, 
Spain. Edward Walker. (Eng. & Mg. 
Jl., Dec. 22, 1906; 2 Va pn.) Notes on 
the history, geology and development of 
this Spanish mine. 20c. 

1798— TASMANIA—Stand der Betriebe 
der Mount Lyell Mining and Railway 
Company Ltd. am Schlusse des Jahres 
1905. Robert Sticht. (Metallurgie, Nov. 
8, 22 and Dec. 8, 1906; pp.) Con¬ 
tinuation of lengthy serial previously 
indexed, continuing the description of 
the smelting plant. $1.00. 

1791) — VIRGILINA COPPER BELT. 
E. K. Judd. (Eng. & Mg. Jl., Dec. 1, 
1906; 3 pp.) Describes the present sit¬ 
uation at this copper mining district 
of the East, with an account of the 
one active mine and mill. 20c. 

1800— WIRE DRAWING—Das Ziehen 
von Kupferdraht. W. Kiippers. (Zelt. 
des Vereines deutscher Ingenieure, Nov. 
24, 1906; 7 pp.) A detailed description of 
the plant required for drawing copper 
wire, tracing the process from the cast 
copper bars to the finished wire. To be 
continued. 

1801— YUKON TERRITORY—Copper in 
the Whitehorse District. Southern Yu¬ 
kon. (B. C. Mg. Rec.. Oct., 1906; 2(4 PP ) 
A review of conditions in the White¬ 
horse district. 40c. 

FLUORSPAR 

1802— KENTUCKY Fluorspar, I.iead and 
Zinc. A. Phenis. (Manufacturers’ Rec., 
Nov. 22, 1906). Notes on the occurrence 
of these minerals in western Kentucky, 
showing the growing importance of their 
development. 20c. 

GOLD AND SILVER 

1803— ANTIMONIAL GOLD ORES. The 
Assay of. (Instn. of Mg. & Metallurgy. 
Bull. No. 27, Dec. 13. 1906; 3(4 PP ) Re¬ 
marks by members of the Institution on 
this paper, which was previously Indexed. 

1804— ASSAY OF BULLION Containing 
Selenium. J. E. Clennell. (Eng. & Mg. 
Jl., Dec. 8, 1906). A discussion of the 
narticular methods employed in assay¬ 
ing gold bullion recovered from the 
Redjang I^ebong mine of Sumatra, in 
which selenium is a constant constitu¬ 
ent. 20c. 

1805— ASSAY OF GOLD BARS as Con¬ 
ducted in the Author’s Assay Office. A. 
C. Claudet. (Instn. of Mg. & Met., Bull. 
No. 27, Dec. 13. 1906; 4*4 PP ) Describes 
the process which this author employs 
in the assaying of gold and silver bul¬ 
lion. 

1806— CALII'ORNIA — The Furnace 
Creek Mining District, California. W. 
A. Root. (Mg. Wld., Dec. 15. 1906; 2(4 
pp.) Description of the conditions at 
Furnace Creek Mining district. Cal. at 
its opening. 20c. 

1807— COBALT DISTRICT. Ontario. 
(Eng. & Mg. Jl.. Dec. 22, 1906). Short 
description of the mineral discovery, 
claims and amount of production in this 
camp. 20. 

1808— COBALT MINES. W. J. Blair. 
(Can. Mg. Rev.. Dec.. 1906). A few notes 
on the C;obalt region, with some remarks 
upon the destination of ore shipped. 40c. 

1809— COBALT-NICKEL—A Mlcroscon- 
ic Examination of the Cobalt Nickel 
.\rsenides and Silver Deposits of Tem*^ 
iskaming. W. Campbell and C. W| 
Knight. (Econ. Geol., Sept.-Oct., 1906; 
12 pp.) Microscopic study of a variety 
of ores from the Cobalt district, showing 
the order in which the minerals hava 
been deposited. 60c. 

1810— COT.ORADO—Development ann 
Transportation Tunnel Enterprises in 
the Argentine District. Colorado. (Mg. 
Rep.. Dec. 6. 1906; 3 pp.) Describes the 
development now under way for expos¬ 
ing the deep»*r resources of this Colorado 
district. 20c. 

1811— COLORADO—Occurrence of Gold 
in Colorado. A. T^akes. (Mg. Wld.. Dec. 
8. 1906.) A catalogue of the different 
varieties of rock in which the precious 
metals occur in Colorado. 20c. 

1812— COMSTOCK—The Reopening of 
the Comstock. C. T. Rice. (Eng. & 
Mg. Jl.. Dec. 22. 1906: 2V, pp.) Describes 
th( history, development, present condi¬ 

tions and plans of new development of 
the Comstock. 20c. 

1813— CRUSHING of Waste Rock on 
the Rand. (So. Afr. Mines, Nov 10 and 
17, 1906). A comparative cost statement 
from which it is argued that the stup¬ 
ing width on the South African reefs 
ought to be diminished, or a large 
amount of sorting should be employed. 
Supplemented by letters from J. W. 
Giles and H. Leopold on the same sub¬ 
ject. 60c. 

1814— CYANIDATION—A Simple Solu¬ 
tion Meter. E. H. Nutter. (Mg. & Sci. 
Press, Dec. 1, 1906). Description of a 
device for measuring cyanide solutions 
entering the precipitating box. 20c. 

1815— CYANIDATION — Automatic 
Sluicing of Filter-Press Residues. Frank 
Groch. (Ores & Metals, Dec. 15, 1906; 
6 pp.) Illustrated description of the 
new slimes plant of the Homestake Min¬ 
ing Co., at Deadwood, and method of 
operating it. 20c. 

1816— CYANIDATION — Comparative 
Tests Between Coke and Crude Oil for 
Melting Precipitate. E. M. Hamilton. 
(Mg. & Sci. Press, Nov. 24,1906.) Bal¬ 

ances the costs of melting precipitate with 
coal and with crude oil, showing a sub¬ 
stantial economy in the use of the latter 
fuel. 20c. 

1817— CYANIDATION—Cyanide Works’ 
Clean-Up Practice. J. E. Thomas. (Ji., 
(ihem.. Met. & Mg. Soc’y of So. Africa. 
Oct., 1906). Discussion of methods in 
use in cleaning up cyanide works on the 
Rand. 60c. 

18J8—CYANIDATION—Some Labora¬ 
tory Methods in Use at the Cyanide 
Plant of the Golden Sunlight and Ohio 
Mining Properties. C. H. Jay. (West¬ 
ern Chemist & Metallurgist, Sept., 1906; 
3 pp.) Describes a number of labora¬ 
tory methods for making the usual de¬ 
terminations in cyanide plants. 60c. 

1819— CYANIDE PRACTICE with the 
Mdore Filter. E. H. Nutter. (Mg. & 
Sci. Press, Dec. 15, 1906). Discussion of 
the results of using the Moore filter at 
various plants in Nevada and Colorado. 
20c. 

1820— DREDGES — Sectional Gold 
Dredges. D’Arcy Weatherbe. (Mg. & 
Sci. Press. Nov. 17, 1905). Reports the 
interesting occurrence of a gold dredge 
sectionallzed for transportation on the 
Gold Coast o^ Africa. 20c. 

1821— DREDGING—Successful Opera¬ 
tion of Middle CTreek Suction Gold 
Dredger. (Mineral Wealth, Dec. 1, 1906). 
Notes on the method of working the 
suction dredger at Middle Creek in 
Shasta Co., Cal., with data of results 
obtained 20c. 

1822— FLT^ME CONSTRI'CTION — The 
Water Race for the Chuquitambo Gold 
Mines. Peru. G. F. Heath. (Instn. of 
Mg. & Met., Bull. No. 27, Dec. 13. 1906; 
7 pp.) Describes the various steps in 
the construction of a long water flurne 
in Peru, together with the costs in 
detailed form. 

180 8—GEORGIA—The Gold Deposits 
of Dahlonega. Ga. W. Lindgren. (!'. 
S. Geol. Surv.. Bull. 293; 11 pp.) Illu.s- 
trated descrirtion of the geology of the 
district, together with an account of the 
mines and methods employed. 

1824— HYDRAULIC MINING—A New 
Application of Hydraulicking C. A. 
Ritter. Mg. & Sci. Press. Dec. 1. 1906). 
The use of hydraulic water in making a 
rock cut. 20c. 

1825— HYDRAULIC MINING in Cali¬ 
fornia. C. G. Yale. (Eng. & Mg. Jl.. 
Dec. 8. 1906). Outlines the present sit¬ 
uation in the conflict between farmers 
and hydraulic miners in California. 20c. 

1826— HYDRAULIC MINING ’in Colo¬ 
rado. W. E Thorne. (Mg. & Sci. Press. 
Dec. 8. 1906). Brief description of 
methods of working and costs of hy¬ 
draulicking. 20c. 

1827— HYDRAULIC MINHNG—One Way 
of Saving Fine Gold and Platinum. D. 
H. Stovall. (Ores & Metals. Dec. 1. 
1906). Describes an apparatus by which 
fine platinum and gold can be saired. 20c. 

1828— HYDRAULIC MINING DEVICE. 
C. G. Yale. (Eng. & Mg. Jl., Dec. 15. 
1906). An electric device by which a 
man at a distance is able to control the 
direction of a hydraulic stream. 20c. 

1829— HYDRAULIC PLACER MINING 
in the Cariboo District. B. C. E. A. Rit¬ 
ter. (Mg. Wld.. Dec. 8. 1906). Describes 
the hydraulic resources of the district 
and outlines the methods employed in 
working them. 20c. 
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1830— INDIA—Notes on Some Aurifer¬ 
ous Tracts in Southern India. J. Mal¬ 
colm Maclaren. (Records, Geol. Surv. 
of India, Vol. XXXIV, Part 2, 1906; 31% 
pp.) Describes the geology and ore 
occurrence of a potential source of gold. 

1831— METAL MINING IN THE WEST, 
Development of. Waldemar Lindgren. 
(Ores & Metals, Dec. 1, 1906; 2% pp.) 
Paper read before the Amer. Mining 
Congress, Oct., 1906, being an historical 
outline of the development of gold and 
silver mining in the West. 20c. 

1832— MEXICO—Other Metallurgical 
Methods at Pachuca. T. A. Rickard. 
(Mg. & Scl. Press, Dec. 8, 1906; 3 pp.) 
Brief description of methods, other than 
the Patio process, in use in treating the 
ores of this district. 20c. 

1833— MEXICO—The History of Min¬ 
ing at Guanajuato. T. A. Rickard. (Mg. 
& Sci. Press, Dec. 15, 1906; 2% pp.) 
Short historical sketch of the mining in¬ 
dustry at Guanajuato. 20c. 

1834— MEXICO—The Mines of Plan- 
chas de Plata. F. J. H. Merrill. (Eng. 
& Mg. Jl., Dec. 15, 1906). Describes the 
geology, ore occurrence and method of 
mining in this district of northern 
Sonora. 20c. 

1835— MEXICO—The Santa Barbara 
Mine. (Los Angeles Mg. Rev.,' Nov. 24, 
1906). Describes this Mexican mine in 
Chihuahua in which rich silver ore of 
a superior nature is obtained. 20c. 

1836— MILLIN(j—High Stamp Duty in 
Gold Milling. A. McA. Johnston. (Eng. 
& Mg. Jl., Dec. 1, 1906). Comparej| the 
operation of two stamp mills on the 
Rand, one of which uses tube mills and 
the other does not, while the use of 
screens is also different. 20c. 

1837 —MILLING GOLD ORES —Alger¬ 
non Del Mar and H. P, Gordon. (Mg. 
& Scl. Press, Nov. 17 and Dec. 8, 1906). 
A discussion on the subject of fine grind¬ 
ing for gold ores, with particular refer¬ 
ence to the resistance of gold to amal¬ 
gamation. 40c. 

1838— MINING COSTS—West Austra¬ 
lian Gold Mining Costs. (Mg. & Sci. 
Press, Dec. 8, 1906; 2% pp.) Valuable 
and detailed article on methods of ap¬ 
portioning costs of mining in Western 
Australia. 20c. 

1839— NEVADA—The Johnnie Mining 
District of Nevada. W.. A. Root (Mg. 
Wld., Nov. 24, 1906; 4 pp.) General 
description of this new Nevada milling 
camp. 20c. 

1840— ORE TREATMENT — Apuntes 
practices sobre el beneficlo de minerales 
de oro. E. G. W. Saavedra. (Boletin de 
la Sociedad nacional de Mineria. Aug. 
31, 1906; 5% pp.) Brief notes on the 
working of gold minerals, dealing with 
crushing, amalgamation, • retorting of 
mercury, Iqss of mercury, etc. 

1841— PATIO PROCESS—The Patio 
Process. (Three Weeks in Mexico). T. 
A. Rickard. (Mg. & Scl. Press, Nov. 17 
and 24, 1906; 3% pp.) Continuation of 
this series of articles, describing in 
these instalments the operation of the 
Patio process, together with notes on 
its chemistry. 40c. 

1842— PROSPECTING Dredging Ground. 
R. M. Downie. (Mg. & Scl. Press, Dec. 
8, 1906). Reply to Mr. D’Arcy Weather- 
be’s article on this subject, which was 
previously Indexed, defending the' drill 
method of prospecting dredging ground. 
20c. 

1843— QUEENSLAN’D—The Seven-mile 
(Nanango) Goldfield. D C. Ball. (Queens¬ 
land Gov. Mg. Jl., Oct., 1906; 2% pp.) 
Describes the geology and the mining 
development at this Queensland locality, 
80 miles northwest of Brisbane, with 
particular reference to the occurrence 
of the ruby. 60c. 

1844— SAMPLING AND ASSAYING of 
Ores from the Cobalt District. F. F. 
Colcord. (Eng. & Mg. Jl., Dec. 22, 1906). 
Description of the method used in sampl¬ 
ing cobalt ores and two different' pro¬ 
cedures for assaying them. 20c. 

1845— SHAFT SINKING at Cinderella 
Deep. A. McA. Johnston. (Eng. & Mg. 
Jl.. Dec. 8, 1906). Outlines the methods, 
speed and costs of sinking this deep 
shaft on the Rand. 20c. 

1846— STAMP MILL—The Palmer 
Mountain Mill. F. F. Coleman. (Eng. 
& Mg. Jl., Dec. 8. 1906). Describes and 
Illustrates a new electrically operated 
stamp mill in Washington. 20c. 

1847— TUBE MILL LINING. A. E. 
Drucker. (Mg. & Scl. Press, Nov. 17, 
1906). Describes an ingenious method 

of lining tube mills, with flint pebbles 
set in a framework of steel rails and 
cement. 20c. 

1848— TUBE MILLS—The Computation 
of the Crushing Efficiency of Tube Mills. 
S. H. Pearce and W. A. Caldecott. (Jl. 
Chem. Met. & Mg. Soc’y of So. Afr., Oct., 
1906). Discussion by H. A. White of the 
above paper which was previously read 
before the Society. 60c. 

1849— TUBE MILLS—The Economics of 
Tube Mills. (So. Afr. Mines, Oct. 27, 
Nov. 3 and 10, 1906). A discussion of 
costs of milling in South Africa, showing 
the advantage of using tube mills. 60c. 

1850— WESTERN AUSTRALIA—In¬ 
dustry and Politics of Western Austra¬ 
lia. R. Stokes. (Mg. Wld., Dec. 8, 1906). 
A discussion of the economic resources 
of Western Australia, including water, 
timber, fuel, and labor. 20c. 

1851— WESTERN Al'STRALIA—Rec¬ 
ords and Progress of Kalgoorlle, West¬ 
ern Australia. R. Stokes. (Mg. Wld., 
Nov'. 24, 1906). Enumerates the produc¬ 
ing mines at this West Australia gold 
field. 20c. 

1852— W^ESTERN AUSTRALIA—Third 
Report on the Geological Features and 
Mineral Resources of the Pilbara Gold¬ 
field. A. Gibbs Maitland. (Geological 
Survey of W. A., Bull, No. 23, 1906; 92 
pp., 7 maps, 13 figs.) Detailed descrip¬ 
tion of the geology of the above region, 
together with account of mining methods. 
60c. 

1853— WESTERN AUSTRALIAN MIN¬ 
ING PRACTICE. (W. A. Mg. Jl., Nov. 
10, 1906). Describes the smelting plant 
and the process at the Lancefield mine of 
Western Australia. 40c. 

GYPSUM 

1854— GERMANY—Das Glpsgeschaft in 
Jahre 1905 nach Handelskammerberlch- 
ten. (Tonindustrie-Zeit., Nov. 17, 1905). 
A review of the German gypsum indus¬ 
try, by districts. 40c. 

1855— PLASTER OF PARIS—Manufac¬ 
ture, of. C. O. Bartlett. (Eng. & Mg. Jl., 
Dec. 8, 1906). Describes the machinery 
and method for making plaster of paris. 
Illustrated. 2dc. 

IRON AND STEEL 

1856— BESSEMER PROCESS—Thermo¬ 
chemistry of the Bessemer Process. 
Metallurgical Calculations. J. W. Rich¬ 
ards. (Electrochem. & Met. Industry, 
Dec., 1906; 4 pp.) Quantitative dis¬ 
cussion of the heat values in converting 
steel, together with several applied pro¬ 
blems. 40c. 

1857— BLAST FURNACE PRACTICE. 
Notes on. H. Pllkington. (Iron & Coal 
Trades Rev., Dec. 7, 1906). Abstract of an 
address before the Brit. Foundrymen’s 
Assn., outlining the development of the 
iron smelting industry in central Eng¬ 
land. 40c. 

1858— BRITTLENESS IN STEEL Ob¬ 
servations made in English Boiler Plate 
Practice. C. E. Stromeyer. (Iron Age, 
Nov. 22, 1906). Discussion of the heat 
treatment and the time effect as affect¬ 
ing the suitability of steel for boilers 
and furnaces. 20c. 

1859— CALIFORNIA—The Iron Ore of 
Shasta Co., California. D. F. Campbell. 
(Mg. & Sci. Press, Nov. 17, 1906). Geo¬ 
logical description of the district, with 
note on its iron occurrence. 20c. 

1860— CAST IRON—Combined Influence 
of Certain Elements on Cast Iron. A. 
H. Hlorns. (Iron & Coal Tr. Rev., Nov. 
30, 1906). A physical and mfcroscoplc 
study of cast irons, containing various 
proportions of different combinations of 
impurities. 40c. 

1861— CAST IRON WHEELS and Their 
Chemical Composition. J. Andrews. 
(Street Ry. JL. Dec. 8. 1906). A dis¬ 
cussion of the effect of impurities on the 
grade of iron from which car wheels are 
made. 20c. 

1862— CASTINGS—A New Process for 
Avoiding the Formation of Flaws in 
Heavy Steel Castings. A. Gradenwltz. 
(Practical Engr., Nov. 23, 1906). Methods 
and principles of obtaining uniformity of 
structure in the production of large 
castings. 20c. 

1863— CASTINGS—Converter Steel 
Castings. A. Simonson. (Fdy.. Dec., 1906; 
4 pp.) Continuation of article previous¬ 
ly indexed, discussing the operation of 
converting steel, and showing how the 
various impurities are successively elim¬ 
inated. 20c. 

1864— CEMENTATION—Sur Quelques 
Points Obscurs de la Thfeorie de la C6- 
tation. M. Partlot. (Bull, de la Soc. d’En- 
couragement pour ITndustrie nationale. 
Revue de Metallurgie, Oct. 1, 1906; 5% 
pp.) A study on the absorption of car¬ 
bon by iron during cementation. 60c. 

1865— COPPER IN IRON—Kupfer im 
Elsen. H. Wedding. (Stahl u. Eisen, 
Dec. 1, 1906; 2% pp.) Micrographlcal 
study of irons containing various pro¬ 
portions of copper. 40c. 

1866— CUTTING OF STEEL—Essai 
d'une Scie dans Dents pour le Sectionne- 
ment d’Aciers durs Ordinaires et d’Aciers 
a Outils. C. de Freminville. (Revue de 
Metallurgie, Oct. 1, 1906; 2% pp.) Re¬ 
sults of tests with an apparatus for 
cutting steel. 60c. 

1867— ELECTRIC FURNACE and Its 
Application to the Metallurgy of Iron and 
Steel. R. S. Hutton. (Paper read before 
the Sheffield Soc’y of Engineers and 
Metallurgists, Oct. 1, 1906, and published 
in Engineering, Dec. 7, 1906). Discus¬ 
sion of the cost of steel production by 
the electric furnace. 40c. 

1868— ELECTRIC FURNACE: Its Evo¬ 
lution, Theory and Practice. A. Stans- 
field. (Can. Engr., Dec., 1906; 3% pp.) 
Continuation of this series of articles, 
dealing in the present instalment with 
the production of pig iron from iron 
ores, carbon and fluxes in the Heroult 
and Keller furnaces. 20c. 

1869 — ELECTRIC FURNACE — Steel 
Making in Electric Induction Furnaces. 
J. Harden. (Iron & Coal. Tr. Rev., Dec. 
7, 1906). Abstract of lecture before the 
Sheffield Soc'y of Engineers and Metal¬ 
lurgists, Dec. 3, 1906. A historical out¬ 
line of the early progress of this metal¬ 
lurgical process, together with general 
notes on its application. 40c. 

1870— ELECTRIC FURNACE METHODS 
of Iron and Steel Production. J. B. C. 
Kershaw. (Iron Tr. Rev., Nov. 29, 1906; 
3 pn.) Continuation of serial previously 
indexed, this instalment dealing with 
Conley, Galbraith, Gin, Girod, Harmet, 
Hiorth and Ruthenburg furnaces, illus¬ 
trating and describing their construc¬ 
tion, and methods of operation. 20c. 

1871— FOITNDRY — The Bonvillian 
Molding Machine. (Iron Tr. Rev., Nov. 
29, 1906; 7% pp.) Detailed discussion of 
foundry methods and practice, and des¬ 
cription of special machines in use. 20c. 

1872— FOT'NDRY COSTS—The Reduc¬ 
tion of Foundry Costs. H. C. Estep. 
(Foundry Dec., 1906; 4 pp.) Describes 
a number of ways in which small sav¬ 
ings may be accomplished in the foun¬ 
dry. 20c. 

1873— FRENCH PROGRESS IN THE 
METALLl'RGY OP IRON AND STEEL 
—La Situation de la Gros.se Metallurgie 
in France. Saladin and Charpy. (Revue 
de Metallurgie, Oct. 1, 1906; 41 pp.) 
Outlines the progress in the art of met¬ 
allurgical construction and processes for 
the manufacture and treatment of iron 
and steel in France. $1.00. 

1874— HEAT TREATMENT—Les Ex¬ 
periences du Prof. Heyn sur la Trempe 
et la Revenu des Aciers I.,eurs R^sultats 
et I^'urs Consequences. F. Osmond. 
(Revue de Metallurige, Nov.. 1906; 11% 
pp.) A study of the behavior of steel 
subjected to different heat treatments. 
$1.00. 

187.5—HEAT TREATMENT—Ueber die 
Wiirmebehandlung einlegr hochgekohl- 
fer Stable. Wm. Campbell. ‘Metallurgie, 
Nov. 22 and Dec. 8, 1906; 15% pp.) De¬ 
tailed article on the heat treatment of 
a high carbon steel. $1.00. 

1876— HT'NGARY—Die Huttenwerke 
der Prlv. Oesterreich-Ungarlshen Staats- 
Bisenbahngesellschaft in Reslcza und 
Anlna (ITngarn). F. W. Lilrmann. (Stahl 
u. Elsen. Nov. 15, 1906; 5% pp.) Describes 
the ores, the plant and working methods 
at this Hungarian steel mill. 40c. 

1877— INGOTS—Etude sur la Trempe 
de I’Acier. P. Tyeieune. (Revue de Met¬ 
allurgie, Oct. 1, 1906; 6 pp.) A study on 
the cooling of steel Ingots. 60c. 

1878— IRON AND STEEL WORKING— 
Le Travail du Fer et de I’Acler a la Tem¬ 
perature Critique. Olry and Bonet. (La 
Metallurgie, Dec. 12, 1906). Continua¬ 
tion of article, dealing with the working 
of iron and steel at their critical tem¬ 
perature. 

1879— IRON ORE DEPOSITS — Die 
Roteisenstelnlager bel Fachlngen a, d. 
I>ahn. C. Hatzfeld. (Zelt. f. prak. 
Geologie. Nov., 1906; 14 pp.) Complete 
description of these interesting bedded 
iron ore deposits. 40c. 
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1880— METAL.I..OGRAPHY — Metallo- 
graphlsche Untersuchungen fiir das 
Giesserelwesen. E. Heyn. (Stahl u. 
Eisen, Nov. 15, 1906; 8*4 p.) Conclusion 
of article previously indexed, dealing 
with the study of foundry mixtures by 
the metallographic method. 40c. 

1881— MINETTE MINING—Die Abbau- 
verfahren auf ’den grOsseren Minette- 
gruben des Bergrevlers Diedenhofen in 
Elsass-Lothringen. Dr. Ahlbury. (Gliick 
auf, Nov. 24, 1906; 11 pp.) Describes 
the exploitation of the minette iron ore 
beds 01 Alsace-Lorraine, which are mined 
in a manner identical with coal mining. 
40c. 

1882 — MINING METHOD — The Pro¬ 
blem of Mining Sandy Ore at Coleraine. 
(Iron Tr. Rey., Dec. 6, 1906; 4 pp.) De¬ 
scription of the various means used for 
mining light ore at Coleraine, Mich. 20c. 

1883— MINING METHODS — C n d e r- 
ground Mining in the Mesabl Iron Range. 
R. T. Still. (Mg. Wld., Dec. 1, 1906). 
Describes an interesting method of min¬ 
ing these large ore bodies, with under- 
giound work. 20c. 

1884— MIXERS—Gas-Fired Tilting Pig- 
Iron-Mixers. (Iron & Coal Tr. Rev., Nov. 
30, 1906). Describes the construction 
and operation of a number of types of 
crucibles for the treatment of cast iron. 
40e. 

1885— NICKEL AND CARBON IN 
STEEI.1—The Influence of Nickel and 
Carbon on Iron. G. B. Waterhouse. 
(Electrochem. & Met., Ind., Dec., 1906; 
3*/i pp.) Conclusion of article previously 
indexed. Micrographical and thermal 
studies of the effects of nickel and car¬ 
bon on iron and iron alloys. 40c. 

1886— NICKEL STEEL—Aclers Nickel- 
Chrome. M. Gulllet. (Revue de Metal- 
lurgie. Bull, de la Soo. d’ Encouragement 
pour ITndustrie nationale, Oct. 1, 1906; 
2114 pp.) A microscopical, chemical and 
mechanical study of the properties of 
three kinds of nickel steel, subjected 
to a wide range of treatment and physi¬ 
cal conditions. $1.00 

1887— NITROGEN IN IRON—Ueber die 
Bedeutung des Stiekstoffes im Eisen. H. 
Braune. (Stahl u. Eisen, Nov. 15 and 
Dec. 1, 1906; 12 pp.) Discusses the man¬ 
ner in which included nitrogen affects 
the physical properties of iron, with 
methods for its determination. $1.00 

1888— NITROGEN IN IRON AND 
STEEL. Hjalmar Braune. (Jern-Konto- 
rets Annaler, May 30, 1906; pp. 656-762). 
A comprehensive article dealing with the 
influence of nitrogen on the physical, 
chemical, electric, and magnetic prop¬ 
erties of iron and steel. 80c. 

1889— PIG IRON—The Grading of Pig 
Iron for the Foundry. (Engineering, 
Nov. 16. 1906). A discussion of the dif¬ 
ferent grades of pig iron on the market 
with a description of their v-arylng qual¬ 
ities. 40c. 

1890— STEEL DISTORTION—Studle 
ueber die molekularen Veranderungen 
elnes durch Zug beanspruchten Stahl- 
stabes M. Kralupper. (Oest. Zeit. f. 
Berg- u. Hiittenw., Dec. 8, 1906; 214 PP.) 
Continuation of article, discussing the 
molecular alteration which take place 
in a piece of steel in tension. 40c. 

1891— STEEL DISTORTION—Sur Quel- 
ques Effets mlcroscoplques Prodults sur 
les M^taux par I’Actlon des Efforts. F. 
Rogers. (Bull, de la Soc. d’Encourage- 
ment pour ITndustrie nationale. Revue 
de Metallurgie, Oct. 1. 1906; 914 PP.) 
A study on the microstructure of iron 
and steel after being subjected to var¬ 
ious strains. 80c. 

1892— STEEL RAILS, Their Composi¬ 
tion and Cross-section. R. Job. (Kng. 
News, Nov. 29, 1906). Discussion of the 
most advantageous method of making 
sound rails, with particular reference to 
brittleness. 20c. 

1893— STEEL WORKS—The Productive 
Efficiency of Steel Works. J. Waite. 
(Iron & Coal Trades Rev., Dec. 1, 1906), 
Abstract of paper read before the Cleve¬ 
land (England) Instn. of Engineers; dis¬ 
cusses some of the factors of steel plant 
operation tending to greater economy 
and convenience. 40c. 

1894— STRUCTURAL STEEL—On the 
Suggested Change in Grade of Structural 
Steel. J. P. Snow. (Amer. Ry. Eng. & 
Maintenance of Way Assn., Bull. 80, 
Oct., 1906; 7% pp.) A discussion of the 
proposal to increase the speclfled 
strength of structural steel from 60,000 
to 62,000 lb. per sq. in., in which opinion 
seems to be evenly divided. 

1895— TEMPERATITRE INFLUENCE— 

Sur LTnfluence de la Temperature sur 
la Fragillte des M6taux. G. Charpy. 
(Societe Ingfinleurs Clvils de France, 
Bull., Oct., 1906; 8 pp.) Gives an ac¬ 
count of tests of the strength of steel 
at different temperatures in resisting 
.sudden shocks. 

1896— TITANIFEROUS .SLAGS—Tests 
of Titanlferous Slags, C. N. Cox, Jr. and 
L. C. Lennox. (Electrochem. & Met. 
Industry, Dec., 1906; pp.) Detailed 
tests of the fusing points of titanlferous 
slags, and a discussion of their consti¬ 
tution as affecting their fusibility. 40c. 

1897— VANADIUM STEELS—Der Ein- 
fluss des Vanadiums auf Eisen und Stahl. 
P. Piltz. (Metallurgie, Nov. 8, 1906; 7^4 
pp.) Conclusion of serial previously in¬ 
dexed, being a study of the physical and 
mechanical properties of the various va¬ 
nadium steels. 60c. 

LEAD 
1898 — BRITISH COLUMBIA — Lead 

Mining in British Columbia. (B. C. Mg. 
Rec., Oct, 1906; 2)4 PP.) A review of 
the progress of lead mining and smeUing 
in British Columbia. 40c. 

1899— FUSIBLE ALLOYS—Ueber leicht- 
lliissige Legierungen. K. Heine. Chem.- 
Zeit., Nov. 17, 1906; 3)4 PP ) Results of 
experiments on a long series of the easily 
fusible alloys of lead, tin, bismuth, etc., 
tabulated according to ascending fusion 
temperatures. 40c. 

1900— ORE DEPOSITS of the Joplin 
District. F. L* Clerc. (Proceedings of 
Colo. Sci. Soc’y. Vol. VIII, pp. 199—220. 
Nov., 1906). A compilation of the au¬ 
thorities on the subject of ore deposi¬ 
tion in Missouri. 

PETROLEUM 
1901— ELECTRIC POWER STATION— 

Winding Gear and Pumping Plant of the 
Tarbrax Oil Company, Ltd. Jas. Cald¬ 
well. (Trans., Mg. Inst, of Scotland, 
Vol. XXIX, Part 1; 3)4 PP.) Discussion 
by members of the Institute of the above 
paper which was previously indexed. 

1902— FUELS AND COMBUSTION. S. 
A. Moss. (Pow'er, Dec., 1906). Continua¬ 
tion of article previously indexed, dis¬ 
cussing the suitability of the several 
liquid fuels for power purposes. 20c. 

1903— HEATING VALUI>—Ueber den 
Heizwert von Petroleumkoks und die 
Methode von Bethier. (Chemiker-Zelt- 
ung, Nov. 10, 1906). A discussion of the 
thermal capacity of petroleum residue, 
and of the methods for determining It. 
40c. 

PHOSPHATE ROCK 
1904— RUMANIA—LTndustrie du Pe- 

trole en Roumainie. G. Olivier. (Mines 
& Industries. Apr., 1906; 3)4 PP.) Illus¬ 
trated description of the methods em¬ 
ployed in the Rumanian oil flelds. 60c. 

1905— SUPERPHOSPHATE— The Man¬ 
ufacture of Superphosphate. C. El'^ch- 
ner. (Amer. Fertilizer, Nov., 1906). De¬ 
scribes the process, together with a 
method for utilizing the waste fluorine 
gases. 

PLATINUM 
1906 — TRANSVAAL — Occurrence of 

Platinum in the Transvaal, with Notes 
on the Metallurgy of Gold Containing 
Platinum and Associated Metals. W. 
Bettel. (So. Afr. Mines, Nov. 10, 1906). 
Describes a discovery of platinum in 
South Africa, together with a discussion 
of the methods of assaying gold contain¬ 
ing the platinum metals. 40c. 

SODIUM 
1907— EXTRACTION of Metallic So¬ 

dium. C. F. Carrier, Jr. (Electrochem. 
& Met. Ind., Dec., 1906; 5)4 pp.) Con¬ 
clusion of article previously indexed, 
being a detailed discussion of the appli¬ 
cation of electrolysis to the produc¬ 
tion of sodium. 40c. 

PRECIOUS STONES 
1908— DIAMOND MINING in the 

Orange River Colony. (So. African 
Mines, Nov. 24. 1906). Eiescribes the 
various diamond mTnes of this colony 
20c. 

RARE MINERALS 
1909— GARNET—Yttrlumhaltiger Man- 

gangranat. C. Benedicks. (Bull., Geol. 
Inst, of the Unlv. of Upsala, Sweden, 
Vol. VII. No. 13—14, 1906; 6 pp.) Gives 
chemical and microscopical tests on a 
peculiar garnet which contains the rare 
element yttrium. 

1910—YTTROCRASITE, a New Yt¬ 
trium-Thorium-Uranium Titanate. W. E. 
Hidden and C. H. Warren. (Amer. Jl. of 
Sci., Dec., 1906; 4)4 pp.) A. study on a 
rare mineral containing the rare earths. 
60c. 

SALT 

1911— SALTS-—Formation of Salts on 
the-Earth. J. Ohly. (Mg. Wld., Dec, 22, 
1906). Discusses the probable origin of 
some of the salts found in nature. 20c. 

1912— TURKEY—Die Gewinnung des 
Kochsalzes in der Tiirkei. C. Mayer. 
(Chemiker-Zeitung, Nov. 10, 1906). De¬ 
scribes the methods of extracting sodium 
chloride from sea water and brine wells 
in Asia Minor. 20c. 

STONE 

1913— GRANITE—Studien iiber die 
Granite von Schweden. P. J. Holmquist. 
(Bull., Geological Instn. of the Uni¬ 
versity of Upsala, Sweden, Vol. VII, No. 
13—14, 1906; 192)4 PP.) An exhaustive 
study, chemical and micrographical, on 
the granites of Sweden. 

1914— GRANITE—Ueber das quantita¬ 
tive Verhaltnis zwischen Feldspat und 
Quarz in Schriftgraniten. A. Bygden. 
(Bull., Geological Instn. of Univerity of 
Upsala, Sweden, Vol. VII, No. 13—14, 
1906; 18 pp.) Micrographic and ana¬ 
lytic study of the graphic granites. 

1915— POWER PLANT—The New Pow¬ 
er Plant of the Vermont Marble Co. H. 
S. Knowlton. (Elec. Age, Dec., 1906; 4 
pp.) Detailed illustrated description of 
the apparatus at this hydro-electric 
plant. 40c. 

TIN 

1916— ASSAY of Tin and Terne Drosses. 
C. P. Campbell. (Iron Age, Dec. 20,1606). 
Notes on the method of sampling and 
‘procedure in assaying tin and terne 
drosses. 20c. 

1917— QUEENSLAND—The Annan 
River Tinfleld. W. E. Cameron. (Queens¬ 
land Gov. Mg. JL, Oct., 1906; 4 pp.) De¬ 
scribes the geology, ore deposits and the 
methods of .working in this tin fleld of 
northern Queensland; to be continued. 
60c. 

TUNGSTEN 

1918— TUNGSTIC ACID—Quantitative 
Determination of Tungstic Acid in 
Wolframite, Hubnerite, Ferberite, and 
Magabasite. V. Blanc. (Western Chem¬ 
ist & Metallurgist, Sept., 1906; 2)4 pp.) 
Outlines a laboratory method for the de¬ 
termination of tungsten in its various 
ores. 60c. 

ZINC 

1919— MISSOURI—Mining in the Joplin 
District. C. Guengerich. (L. & Z. News, 
Nov. 5, 1906). Paper read before the 
Amer. Mining Congress, October, 1906; 
an historical and economic discussion of 
the. Missouri lead-zinc district. 20c. 

1920— ORE DEPOSITS of the Joplin 
District. F. L. Clerc. (Proceedings, Colo. 
Sci. Soc’y, Vol. VIII, pp. 199—220, Nov., 
1906). A compilation of the authorities 
on the subject of ore deposition In 
Missouri. 

1921— WISCONSIN Zinc and Lead De¬ 
posits. A. A. Hoskin. (Mg. Rep., Nov. 
29. 1906). Notes and discussion of the 
genesis of the ore deposits in the zinc 
and lead flelds of Wisconsin. 20c. 

1922— WISCONSIN—Zinc and Lead De¬ 
posits in the Wisconsin Field. A. A. Hos¬ 
kin. (Mg. Rep., Dec. 6. 1906). A. des¬ 
cription of the various occurences of lead 
and zinc in Wisconsin, with a discussion 
of their probable origin. 20c. 

1923 — ZINC BLENDE — Beltrag zur 
Verarbeitung von Blenden mlt kalk- 
haltiger Gangart. L. Bisschoplnck. 
(Metallurgie, Nov. 8, 1906). Improve¬ 
ment in the difficult process of smelting 
zinc blende contained in a limestone 
gangue. 40c. 

ECONOMIC GEOLOGY—GENERAL 

1924—ALASKA—The Yukon-Tanana 
Region, Alaska. Description of Circle 
Quadrangle. L. M. Pringle, (U. S. Geol. 
Surv., Bull. No. 295; 27 pp. and maps). 
Describes in detail the topography, cli¬ 
mate, geology and the gold placers of 
of this region. 
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lH2r) — BRITISH COJX\MRIA — Kecon- 
iiai.«sance Around the Nickel Plate Mine, 
R. C. H. F. Evans. (Mr. Wld., Dec. 
1. iy06). Notes on recent observations 
in the vicinity of Hadley City, B. C. 20c. 

1926— CALIFORNIA—Geolog'y and Wa¬ 
ter Resources of Owens Valiev, Cali¬ 
fornia. W. T. Lee. (F. S. Geol. Surv., 
M. S. & I. Paper No. 181; 28 pp.) De¬ 
scribes the geographic features of the 
district, witli particular reference to the 
source and amount of its water supply. 

1927— COIAIRADO—Oeolopry and Un- 
lierground Waters of the Arkansas Val¬ 
ley in Eastern Colorado. N. H. Darton. 
(C. S. Geol. Surv.. Professional Paper 
No. .■>2; 90 pp.) A beautifully illustrated 
description of some of the surface feat¬ 
ures of this district. 

1928— ECONOMIC GEOIXIGY and Min¬ 
eral Deposits. F. C. Nicholas. (Mk. 
Wld., Nov. 24. Dec. 8 and 15. 1906). Gen¬ 
eral discussion of the occurrence of the 
various types of mineral deposit.s. 60c. 

1929— FAFLTS—The Direction of 
Movement and the Nomenclature of 
Faults. F. L Ransome. (Econ. Geol., 
Sept.-Oct., 1906; 8*4 PP.) Further dis¬ 
cussion on the naming; of faults accord- 
ins to the direction of dislocation. 6oc. 

1930— FELDSPAR ALTERATION — 
T’mwandluns des Feldspats in Sericlt 
(Kalislimmer). C. Benedicks. (Bull., 
Geol. Instil, of the Unlv. of Upsala. 
Sweden, Vol. VII. No. 13—14, 1906; 8 pp.) 
Chemical and microscopical study of the 
alteration of feldspar into sericlte. 

1931— FOSSILS—North American Index 
Fossils. II. A. W. Grabau and H. W. 
Shimer. (Sch. of Mines Quar., Nov., 1906; 
79 pp.) Continuation of Prof. Grabau's 
compilation of American paleontolosy. 
60c. 

1932— GRAHAM LAND—On the Geol- 
osy of Graham I.>and. .1. G. Andersson. 
(Bull.. Geolosical Instn. of the Uni¬ 
versity of Upsala, Sweden, Vol. VII, No. 
13—14 1906; 53 pp., 6 pis.) A study of the 
S^olosy of this northern territory. 

1933— IGNEOUS ROCKS — Chemistry 
and Metallursy of Isneous Rocks. E. 
.4. Ritter. (Ores & Metals. Dec. 1. 1906). 
A discussion of the g;enesis of minerals 
in ig-neous rocks. 20c. 

^ 1934—IGNEOUS ROCKS^Orlgin of 
Schist Zone Veins in Igneous Rocks. A. 
I.^kes. (Mg. Rep.. Nov. 22. 1906). Ex¬ 
planation of a plienomenon often seen 
in Igneous rocks. 20c. 

1935— IGNEOUS ROCKS—The Textures 
of Igneous Rocks. W. Cross, J. P. Id- 
dings. L. V. Plrsson and H. S. Washing¬ 
ton. (Jl. of Geolog.v, Nov'.-Dec., 1906). 
IToposes a number of new terms for 
describing the texture of igneous rocks. 
60c. 

1936— LAW OP THE APEX—Do the 
Geological Relations of Ore Deposits Jus¬ 
tify the Retention of the Law of tlie 
Apex? C. De Kalb and W. F. Robertson. 
(Econ. Geol.. Sept.-Oct.. 1906; 9% pp.) 
.4 further discussion af the present min¬ 
ing laws governing the locating and min¬ 
ing of claims. 60c. 

1937— NEW HAMPSHIRE—Contribu¬ 
tions to the Geology of New Hampshire; 
No. H.. Petrography of the Belknan 
Mountains. L. V. Pirsson and H. S. 
Washington. (Amer. Jl. of Scl.. Dec.. I'.ht*!: 
22 pp.) Continuation of article, giving 
results of analysis on a number of rocks 
from this section of New Hampshire. 60c. 

19.1s—NEW ZEALAND—The Salient 
Features of the Economic Geology of 
New Zealand. ,1. M. Bell. (Economic 
Gecdogy, . Sept.-Get.. 1906; 1514 PPD 
Brief note on the geology of New Zea¬ 
land. and a catalog of its mineral re¬ 
sources. 60c. 

1939— NORTH DAKOTA—Geologic His¬ 
tory of Eastern North Dakota. D. E. 
Willard. (Second Biennial Report of the 
Agricultural College Survey of N. D.. 
1906; 11 pp.) An account of the geo¬ 
logical history of eastern North Dakota, 
with snecial reference to wells and 
water supply. 

1940— ORE DEPOSITS—Relation ot 
Eruptive Rocks to Ore Deposits. E. .4. 
Ritter. (Ores & Metals. Dec. 15. 1906). 
Brief discussion of the occurrence of 
f>res with erupti%'e rocks. 20c. 

1941— ROCK TRANSITION—Marginal 
Differentiation in Blotltes. H. F. Evans. 
(Mg. W'ld.. Dec. 22, 1906). A discussion 
of the differences shown in the struct¬ 
ure of biotite in different parts of an 
igneous body. 20c. 

1942— VOIA'ANO—L’Eruption du Ves- 
uve en .4vril. 1906. ,4. Lacroix. (Rev. 

gen. des Sciences, Nov, 15, 1906; 14 pp,) 
t'ontinuation of article previously in¬ 
dexed. 40c. 

1P43 WESTERN AUSTRALIA - Geo¬ 
log.v and Geological Survey of W'estern 
Australia. R. Stokes. (Mg. Wld., Dec. 
22, 1906). Brief outline of the geology 
and <»r»“ occurrence of Western Austra¬ 
lia. 20c. 

MINING—GENERAL 

1944—ACCIDENTS—Unnecessary IjOs.<^ 
of Life in the New York Tunnels. R. 
W. Ra.vvnond. (Eng. & Mg. Jl., Dec. 15. 
1906). Comment from this eminent au¬ 
thority on the discomforts arising from 
the tunnel work now in progress on 
.Manhattan Island. 20c. 

194.5—CANADA—Beyond the Clear¬ 
ings. J. McKay. (Can. Mg. Rev., Dec., 
1906.). .4ccount of a prospecting trip 
made in the Chibougaman region of Can¬ 
ada, witli lirief notes on tlie minerals 
encountered. 40c. 

1946— CARBONIC OXIDE—The Action 
of Carbonic Oxide. F. E. Thompson. 
(Iron & Coal Tr. Rev., Nov. 23, 1906). 
Paper read before the So. Staffordshire 
Mining Schools’ Old Boys’ Soc’y, Oct. 27, 
1906, discussing the formation and prop¬ 
erties of carbonic oxide, and its effect 
on th** human system. 40c. 

1947— DUST INH.4LATION—Die An¬ 
alyse elner Steinhauerlunge. F. Schulze. 
(Chem.-Zeit.. Nov. 10, 1906). Gives re¬ 
sults of analyses of the lungs of a de¬ 
ceased stone-worker. showing the 
amount and kind of mineral substances 
contained in them. 40c. 

1948— ELhX'TRIC HAULAGE—Die 
elektrisch betrlebene Ivokomotivstreck- 
enfdrderung auf der Zeche Minister 
Achenbach bel Dortmund. Hildebrand. 
(Gliickauf. Nov. 17, 1906; 6 pp.) De¬ 
scribes and illustrates in detail the elec¬ 
tric haulage plant of the above German 
mine. 40c. 

1949— GASES—El Grisu en las Minas. 
E. Hauser. (Revista Mlnera. Dec. 8, 
1906; 3(4 pp.) A discussion of inflamma¬ 
ble and explosive gases in mines. 40c. 

1950— GOVERNMENT AID TO MININ(4 
—What European Governments are Do¬ 
ing for the Benefit of the Mining Indus¬ 
tries. J. A. Holmes. (Mines & Min., Dec., 
1906). Paper read before the Amer. Min¬ 
ing Congress, Oct., 1906, outlining the 
directions in which European govern¬ 
ments exercise control over the opera¬ 
tion of mines. 20c. 

1951— INDIA—Report of the Chief In¬ 
spector of Mines in India Under the In¬ 
dian Mines Act (VIII of 1901) for the 
Year Ending 31st December, 1905. W. H. 
Pickering. (Calcutta. 1906; Office of the 
Supt. of Government Printing; 67 pp.> 
Gives data on the persons employed, out¬ 
put of mineral, accid<-nts, prosecutions, 
etc. in India during 1905. 60c. 

1952— INDIA—The Mineral Production 
of India during 1905. T. D. I>{1 Touche. 
(Records, Geol. Surv. t)f India, Vol. 
XXXIV, Part 2. 1906; 32 pp.) Gives 
statistics of production of India’s miner¬ 
al substfinces during 1905 and previous 
.vears. 

1953— MINEOWN-ERS' LIABILITY and 
Workmen’s Compensation. F. C. Cowle. 
• Monthly Jl. Chamber of Mines of W. 
Australia, Oct., 1906). Discussion of the 
legal aspects of various liability acts 
and the application of these to the min¬ 
ing Industry. 80c. 

in.!-,4—NEVADA—Tlie Walker Lake 
Mineral Field. A. Selwyn-Brown. (Eng. 
& Mg. Jl.. Dec. 22, 1906). Brief descrip¬ 
tion of the minerals in this new Nevada 
Held. 20c. 

1955— NICARAGUA Mining Code. (In¬ 
ternal. Bureau of Amer. Republics. 
Monthly Jl.. Nov., 1906; 25 pp.) Copy of 
the law governing the locating, owning, 
and operation of mines and mineral de¬ 
posits in Nicaragua. 

1956— REPORTS—Mine and Mill Re¬ 
ports. J. T. Thompson. (Mg. & Sci. Press. 
Nov. 24. 1906). Outlines a system of 
reporting on the operation of mines and 
mills. 20c. 

1957— SAFETY MEASURES IN MIN- 
IX"G. D. Macaulay and L. G. Irvine. (Jl.. 
Chem.. Met. & Mg. Soc’y of So. Africa. 
Oct., 1906; 8 pp. and 5 tables). Final 
discussion of the above paper which was 
previously indexed. 60c. 

1958— SHAF’f SINKING—Devices for 
Shaft Sinking. D. F. Campbell. (Mg. &. 
Scl. Press, Dee. 1. 1906). Despription of a 
door to protect the top of a shaft while 
it is being sunk. 20c. 

1959—SHAFT SINKING—Metliods an<l 
('osts of Sinking Three Mine Shafts in 
Southern Wisconsin. (Engineering-Con¬ 
tracting, Dec. 5, 1906). Describes tlie 
usual practice, with costs, of sinking tlie 
small vertical shafts characteristic of 
the Wisconsin district. 20c. 

1960 — SHAier SINKING Tfirougli 
Water-Bearing Formatlims. E. Mackay- 
Heriot. (Eng. & Mg. Jl., Dec. 15 and 22. 
1906; 6(4 PP-) Describes in great detail 
till- process of sinking a masonry shaft 
through water-bearing strata at a Ger¬ 
man mine. 20c. 

1961— SHAFT SINKING BY FREEZ¬ 
ING—Dawdon Colliery Sinking. E. S. 
Wood. (Iron & Coal Trades Review, Dec. 
14. 1906). Paper read before the North 
of England Inst, of Mg. & Median. 
Engrs., describing tlie process of sink¬ 
ing a shaft through quicksands by tlie 
freezing method. 40c. 

1962— STEAM SHOVEL WORK, (’ost 
of. J. C. Sesser. (Amer. Ry. Eng. & Main¬ 
tenance of Way Assn., Bull. 91, 
Nov.. 1906; 18 pp.) Gives a detailed 
statement of the costs of certain grading 
on the Burlington Ry., in which tlie 
steam shovel was employed. 

1963— ^TRAMWAYS—Improved Con¬ 
struction of Rails and Rail Joints for 
Collieries, Mines and Quarries. J. Bent¬ 
ley. (Iron & Coal Tr. Rev., Dec. 14. 
1906). Paper read before th«> No. Staf¬ 
fordshire Inst, of Mg. & Median. Engrs., 
describing a number of wa.vs of laying 
smooth track under difficult circumstan¬ 
ces underground. 40c. 

1964— TUNNEI..—The (Junnlson 'runnel 
of the Uncompahgre Irrigation Project. 
M. G. Doll. (Com. Air. Dec.. 1906; 7 >4. 
pp.) General notes on the method of 
working on the Gunnison tunnel. 20c. 

1965— TUNNEL LINING in the Far 
West. (Eng. News, Dec. 6, 1906). De¬ 
scription of the system of lining witli 
brick and concrete, of the Hodges Pass 
tunnel, Oregon Short Line Ry. 20c. 

1966— I’TAH and Her Mineral Re¬ 
sources. John Deni. (Salt Lake Mg. 
Rev., Nov. 30. 1906; 3 pp.) Address be 
fore the American Mining (Congress, Oct., 
1906. outlining the mineral resources of 
Utah. 20c. 

1967— VENTILATION in Deep Mines. 
(Mg. & Scl. Press, Nov. 24, 1906). A note 
on the physiological results of working 
in bad air, proving the necessity for sup¬ 
plying better ventilation in deep jnetai 
mines. 20c. 

ORB DRESSING 

IHCS—CONCENTRA’riNG .MHA.,—The 
Wall Concentrating Mill. Claude T. Rice. 
• Eng. A' Mg. Jl., Dec. 1, 1906; 2(4 PP-> 
Describes the apparatus and method of 
milling at this Bingham Canyon mill. 
20c. 

]9t;9—^Fl..(yrATION I'ROCESSEB. W. 
R. Ingalls. (Eng. & Mg. Jl.. Dec. 15. 
1906). Outlines the method of zinc sepa¬ 
ration practiced at Broken Hill. New 
South Wales, together with general notes 
on some of the conditions attending its 
application. 20c. 

1970— MAGNETIC SEPARATION—The 
Ferraris Magnetic Separator. (Eng. & 
Mg. Jl.. Dec. 15, 1906). Illustrated de¬ 
scription of one of the latest magnetic 
separators for the treatment of zinc ore. 
20c. 

1971— MAGNE’I'IC SEPARATION- 
Ueber das trockene und nasse elektro- 
magnetlsche Aufbereitungsverfahren der 
■’Hernadthaler Ungarlsche Elsenindus- 
trie-Aktien- Ges.” Zu Budapest. C. Bl<>- 
meke. (Metallurgie, Nov. 8. 1906; 4’-j 
np.) Gives results of tests on various 
ores with this type of magnetic separa¬ 
tor. 40c. 

METALLURGY—GENERAL 

1972— AIR PRESSl’R?:—Blasen und 
Liinker in Flusseisefi und Flussstahl. W. 
Kiisi. (Oest. Zeit. f. Berg-u. Hiittenw., 
Nov. 17 and 24. 1906; 18 pp.) Further 
discussion of the influence of varying 
blast conditions on furnace operation. 
60c. 

1973— ALIA)YS—The Irreversibility of 
'the Heusler Alloys. B. V. Hill. (Phys. 
Rev., Dec., 1906; 5 pp.) A study of the 
magnetic properties of Heusler's bronzes 
of manganese, copper and aluminum. 

1974— CUTTING METAT.S—The Art of 
(’utting Metals. F. W. Taylor. Proceed¬ 
ings, Amer. Soc'y Meehan. Engrs., Mld- 
Nov. and Dec., 1906; 2419 pp. with numer¬ 
ous tables, diagrams, etc.) Presidential 
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a<l«lress presented at tlie New York meet¬ 
ing of tlie Society, Dec.- 4-7, 1906, dlscuss- 
iii;; the composition of the industrial 
metals and the precautions to be ob¬ 
served in machininK them. Also discus¬ 
sion by 11. L. (Jatt. 

197.'i—ElL.E('TROM.KTAJ.,LURGY — Die 
KlektrometallucBie Im Jahre 1905 und Im 
eisten llalbjuhr 190(5. Franz Peters. 
iGliickauf, Nov. 10, 17, 24. Dec. 1 and 8, 
1906; 35 pp.) Continuation of the au¬ 
thor's monograph on the progress in 
electrometallurgy during 1905 and the 
fir.st half of 1906. $2.00. 

1976— FDl'E l>rST-^Studie ueber die 
Verdichtung des Hiittenrauches. K. 
Friedrich. (Metallurgie, Nov. 22 and Dec. 
s. 1906; 17 pp.) A study of the processes 
of heat regeneration. The second instal¬ 
ment deals with tlie progress in con- 
tlensing smelting fumes and discusses 
the theory of Hue-dust recovery. $1.00. 

1977— raENCH METADDCRGICAL 
PROGRESS—Contributions Francaises 
auz Progres de la Metallurgie sclentlfl- 
• iue. F. Osmond. (Revue de Metallurgie, 
Oct. 1, 1906; 16Vi pp.) Enumerates the 
leading Frencli metallurgists, with an ac¬ 
count of their several accomplishments. 
$1.00. 

1978— MATTE SMEDTING—Use of 
Wood in Matte Smelting, together with 
Results of a New Hot-Blast Stove. S. E. 
Hretherton. (Eng. & Mg. Jl., Dec. 1, 
1906). Iliscusses the results obtained in 
the forced use of wood to supplement 
coke in the lilast furnace, and describes 
the hot-blast stove for wood firing. 20c. 

1979— METAEEOGRAPHY—Des Appli¬ 
cations praticiues de la M^tallographle 
microscopi»iue dansi les Usines. Henry le 
('hatelier. (Revue de Metallurgie, Oct. 1, 
1906; 2414 pp.) Outlines the ways in 
which tlie stu(ly of metallography may 
he put to practical use in metallurgical 
works. $1.00. 

1980— METADIA'RGK’AE ACCfJl’NTS. 
P. H. Argali. (Mg. & Sci. Press, Dec. 15. 
1906; 4 pp.). Continuation of article pre- 
\ iously indexed. 20c. 

19K1 - RUSSIA Societe (Jen<;rale de 
ITndustrie Miniere et M^tallurglque en 
Riissi. Assemblee generale ordinaire du 
10 Octohre 1906. Rapport du Conseil 
d'Administration. (Monlteur Industriel, 
Dec. 8. 1906). An account of the pro¬ 
ceedings and transactions of the Russian 
Society of Mining Industry and Metal¬ 
lurgy. 40c. 

1982—SMBUTER ADMINISTRATION. 
Herbert Haas. (Eng. & Mg. .11., Dec. 22. 
1906). Very comprehensive notes of 
cost keeping in metallurgical plants. 
20c. 

19s;i—.SM El/ri NG PEANTS—Deprecia- 
tion of Smelting Plants. .las. Darroch 
and W. R. Boggs. (Eng. & Mg. Jl., Dec. 
8 and 15th, 1906). A further discussion 
on tlie subject of providing for the de¬ 
preciation of smelting plants. 20c. 

1984— SMEI/riNG RATES—Grievances 
of Western Ore Producers Against the 
Custom Smelters. G. W. Riter and H. S. 
Joseph. (Mines & Minerals, Dec., 1906). 
.\n outline of the usual procedure in the 
buying and selling of western ores. 20c. 

1985— SMEl/riNG RATES—The Mutual 
ib-lations and Grievances of the Smelt¬ 
ing Trust and tlie Ore Producer. Frank¬ 
lin Gulterman, from the standpoint of the 
smelter, and Hon. E. A. De I^a Vergne. 
from the standpoint of tlie ore producer. 
• Mines A- Min.. Dec.. 1906). Addresses 
before th*‘ .\mer. Mining Congress. Oct., 
1906. 40c. 

1986— SUl.PHIDE ROASTING—A Proc¬ 
ess for Oxidizing Metallic Sulphides In 
< tees. N. I^ebedeff and B. Pomeranzoff. 
( Enir. Mg. Jl.. Dec. S, 1906). Describes 
a process for oxidizing sulphides by mix¬ 
ing them with clay and subjecting the 
mixture to a current of warm air. 20c. 

1 987—TEMPERING—Traitment ther- 

mioue des ITodiiits Metallurgiques. D. 
Guillet. (Bull., Soc. Ingenleurs Clvlls de 
France, Oct.. 1906; 65 pp.) An account 
of the physico-chemical properties of 

allovs. the theory of tempering, and the 
anidication of this theory' to industrial 
alloys. $1.00. 

1 iiss—THERMOEDEMENTS—The Con¬ 

stancy of Thermoelements. W. P. White. 
I Phys. Rey'., Dec.. 1906). A discussion of 
the principles of thermo-electricity' and 
a comparison of the various comhina- 
tinns of elements now in use. 

MINING AND METALLURGICAL MA¬ 
CHINERY 

1989—AIR COMPRESSOR—A High 
Duty Air Compressor. O. P. Hood. (Pro¬ 
ceedings, Amer. Soc’y Meehan. Engrs., 
Dec., 1906). Brief discussion by mem¬ 
bers of the Society of the above papei 
which was prey'iously indexed. 

199 0—AIR COMPR ESSOR—Stehender 
DampHuftkompressor. Bracht. (Gltick- 
auf, Dec. 8, 1906). Illustrated descrip¬ 
tion of an upright air compressor. 40c. 

1991— AIR COMPRESSOR—The Selec¬ 
tion of Proper Air Compressor. F. Rich¬ 
ards. (Mines & Minerals, Dec., 1906). A. 
discussion of the features of air com¬ 
pression as affecting the design of a com¬ 
pressor. 20c. 

1992— BLOVV’ERS—Testing Blowers. 
(Eng. & Mg. Jl., Dec. 8, 1906). Describes 
the use of the Pitot tube for measuring 
air currents with a discussion of blow¬ 
er efficiency. 20c. 

1993— BOlHER AND SETTING. A. Be- 
ment. (Proceedings, Amer. Soc’y 
.Meehan. Engrs., Dec., 1906; 5V^ PP.) Dis¬ 
cussion by various members of the Socie¬ 
ty of the above paper which was pre¬ 
viously indexed. 

1994— BOILER FEEDING. R. T. 
Strohm. (Elec. Wld., Dec. 1, 1906). Dis¬ 
cusses the different metliods for intro¬ 
ducing feed water in the boilers. 20c. 

199.5—BORING MACHINE—A Diamond 
Hand-Boring Machine. J. B. Thomson. 
(Trans., Mining Inst, of Scotland, Vol. 
XXIX, Part 1; 4>4 pp.) Illustrated de¬ 
scription of a handy' machine for boring 
comparatively short holes and more es¬ 
pecially for use in underground work. 

1996 — CAGES — Description of Various 
Forms of Modern Keps for Supporting 
('’ages during Loading and Unloading. J. 
Tonge. (Mines & Minerals, Dec., 1906). 
Describes a y'ariety of landing chairs for 
hoisting cages. 20c. 

1997— COMPRESSED AIR—Some Re¬ 
cent Advances in the Application of 
Compressed Air. W. L. Saunders. (Cas- 
sier's Mag., Dec., 1906; 5 pp.) Discus¬ 
sion of new methods of utilizing com¬ 
pressed air. and also discussion of the 
electric air rock drill. 40c. 

1998— COMPRESSING AIR—The Use of 
Tidal Power for Compressing Air. W. 
O. Webber. (Eng. News, Dec. 6, 1906). 
Note on an air pressing plant operated 
by water poyyer at Rochland. Me. 20c. 

1999— DRILI.S—Diamond Drills vs. 
Cliurn Drills. J. Humes. (Eng. & Mg. 
Jl.. Dec. 1. 1906). Discusses the relative 
efficiencies of diamond drills and churn 
drills for prospecting mineral deposits. 
2*0c. 

2000— DRILIjS—Electric vs. Air Drills. 
W. H. Yeandle, Jr. (Eng. & Mg. Jl.. 
Dec. 1. 1906). A further discussion of 
the relative advantages of air and elec¬ 
trically' operated drills. 20c. 

2001— ELECTRIC CABLE TROUBLES. 
J. H. C. Brooking. (Cassier's Mag., Dec., 
1906; 6*4 PP-) Description of the va¬ 
rious reasons producing weakness in 
cables, with discussion of different de¬ 
vices for the best handling of cables. 
40c. 

2002— E1.,ECTRIC MOTORS—The De¬ 
sign of Direct Current Motors. C. H. 
Bedell. (School of Mines Quar., Nov.. 
I!t06; 7 pp.) Discussion of the several 
types of motors as adapted to particulai 
needs. 60c. 

2003— ELECTRICITY Applied to Mines. 
W. Robinson. (Iron and Coal Tr. Rev.. 
Dec. 14, 1906). The third of a series of 
lectures by' the author on this subject 
before the National Assn, of Colliery' 
Managers, in which he deals yvith the 
generation and control of electric energy'. 
40c. 

2004— ELECTRICITY IN MINING. S. 
F. Walker. (Eng. Neyvs, Noy'. 22, 29, Dec. 
6. an(J 13. 1906). (Continuation of serial 
previously' indexed, dealing in these in¬ 
stalments with pumping and hauling by' 
electricitv. electrically' drly'en fans, wind¬ 
ing. driving air compressors by elec¬ 
tricity' and lighting. 80c. 

2005— FT'EL ECONOMY in Boiler 
Furnaces at Cripple Creek. J. Elmer 
Parklson. (Mg. Rep., Noy'. 22. 1906.) 
Describes a boiler, particularly designed 
for the use of lignite. 20c. 

2006— GAS ENGINE Driven Electrical 
T'nits. (Jl. Electricity'. Poyy'er & Gas. 
Dec. 8. 1906; 3*4 pp.) Brief illustrated 
description of installations of gas en¬ 
gines in German and English plants. 
20c. 

2007— GAS ENGINES—Design, Con¬ 
struction and Application of I.>arge Gas 
Engines in Europe. F. E. .lunge. 
(Power, Dec., 1906; 3*4 pp.) Continua¬ 
tion of lengthy serial previously' in¬ 
dexed, dealing in this instalment with 
the construction of the Koertlng engine, 
and its application in the iron industry. 
20c. 

2008— GAS PfJWER—The Evolution 
of Gas Power. F. E. Junge. (Proceed¬ 
ings, Amer. Soc'y Meehan. Engrs., Dec., 
1906; 6 pp.) Discussion by H. E. Hell- 
mund of the aboy'e paper, w'hich was 
previously indexed. 

2009— GAS PRODUCER EXPERI¬ 
MENTS. 'K. Wendt. (Iron Age, Dec. 
6, 1906; 2*4 PP ) Translation of article 
in Stahl and Eisen, Oct. 1. 1906. giving 
the results of a number of experiments 
on the operation of a gas producer 
under vary'lng conditions. 20c. 

2010— GAS PUMP for Hot Gases. C. T. 
Rice. (Eng. & Mg. Jl., Dec. 8, 1906.) 
Describes and illustrates a simple meth¬ 
od for adapting an ordinal^- pump to 
the handling of hot and dusty furnace 
gases. 20c. 

2011— GAS TESTING—The Testing of 
Inflammable Gases. C. E. Sargent. 
(Proceedings, Amer. Soc’y Meehan. 
Engrs.. Dec., 1906; 8 pp.) Description 
of the construction and theory of va¬ 
rious kinds of apparatus for testing 
inflammable gases. 

2012 —HYDRO-ELBCn'RIC POWER 
P1..ANT—The Snoyvden Hydro-electric 
Installation of the North Wales Power 
and Traction Co., Ltd. (Elec. R,ev., Lond., 
Dec. 7 and 14, 1906; 8 pp.) Describes 
the generating and power plants at this 
electrically operated quarry. 60c. 

2013— LIFTING MAGNETS. A. C. East; 
wood. (Cassier’s Mag.. Dec.. 1906; 15 
pp.) Detailed description of types of 
magnets for heavy lifting. 40c. 

2014— LI'BRICATING OIL—The Puri¬ 
fication of Lubricating Oil. J. L Grant. 
(Elec. Wld.. Dec. 1, 1906.) Describes 
different types of apparatus for purify¬ 
ing Impure machine oil. 20c. 

2015— LI’BRICATION—Methods of In¬ 
ternal Lubrication. R. R. Keith. (En¬ 
gineer. Dec. 15. 1906.) Description of 
'•arious methods of lubrication, yvith a 
discussion of their different features. 20c. 

2016— OIL BURNING—Burning Crude 
Oil. P. J. Brant. (Engineer, Dec. 1. 
1906.) Some of the advantages of oil 
fuel. 20c. 

20)7—POWER—Distribution of Power 
on Mines. C. E. Hutton. (Jl. So. Afr. 
Assn, of Engrs., Oct., 1906; 4 pp.) Re¬ 
ply of author to discussion of his paper 
on the above subject which was pre¬ 
viously' read before the Association. 

2018—.POWER TRANSMISSION—Re¬ 
cent Practice in Electrical Transmission 
of Power. W. B. Esson. (Engineer, 
London. Dec. 14. 1906.) Describes a 
number of new features in the transmis¬ 
sion of high potential currents. 40c. 

2010—PT’MP—Test of a Rotary Pump. 
W. B. Gregory. (Proceedings, Amer. 
Soc’v of Meehan. Engrs., Supplement. 
Nov.', 1906.) Outlines a series of tests 
on a rotary pump, showing how the 
tests were made, recorded, and the re¬ 
sults computed. 

2020 — SCREENS—Standardization of 
Screens. Philin Argali. (Mg. & Sci 
Fress. Dec. 1. 1906.) A feyv arguments 
in favor of using aperrures in screen 
standards Instead of meshes. 20c. 

2021— SKIP—Notes on a New Skip 
for Incline Shafts. C. O. Schmitt. (Jl... 
Transy'aal Inst, of Meehan. Engrs., Noy'. 
1906; 5 pp.) Describes the design of 
an improved type of skip in yy'hich many 
of the ordinary objections hay'e beer 
oy'ercome. 60c. 

2022— SKIPS—Notes on Skips for Com¬ 
pound Shafts. H. L Templer. (Jl.. 
Transvaal Inst, of Meehan. Engrs.. Noy'.. 
1906.) Continued discussion of the 
above paper. 60c. 

2023— SKIPS .\ND CAGES—Handling 
Skips and Cages. Method of Changing 
One for the Other on the Hoisting Rope 
at the ’T'ri-mountain Mine. Painesdale. 
Mich. H. T. Mercer. (Mines & Min.. 
Dec.. 19')6.) Describes the appliance by 
yvhich the ore skips and man cages are 
transferred to the hoisting rope at the 
aboy'e mine. 20c. 

2024— STEAM BOILERS—The Firing 
of Steam Boilers. (Coll. Guard.. Noy'. 9. 
16 and 23. 1906.) A discussion of the 
’'est yy'avs of charging furnaces under 
boilers. 60c. 



76 THE ENGINEERING AND MINING JOURNAL. January 5, kjo/. 

2025— VENTILATION — Underground 
Fans. R. V. Norris and F. C. Keighley. 
(Mines & Minerals, Dec., 1906.) A dis¬ 
cussion of the efficiency of ventilating 
fans operated under different conditions. 
20c. 

2026— WATER SOFTENING—Some Ex¬ 
periences in Water Softening. W. C. 
M’Cracken. (Engineer, Dec. 15, 1906.) 
Detailed description of experiments and 
apparatus used for softening water, to¬ 
gether with data of costs of the process. 
20c. 

2027— WINDING ENGINE—Test of a 
Modern Winding Engine. D. A. Brem- 
ner. (Engineer, London, Dec. 14, 1906.) 
Gives results of tests by a large direct- 
connected hoist. 40c. 

2028— WINDING ENGINES. (Meehan. 
Wld., Nov. 30, 1906.) Illustrated de¬ 
scription of a number of representative 
hoisting engines of recent construction. 
20c. 

2029— WIRE CABLE—Strength of a 
Brazed Cable Splice. G. L. Christensen. 
(Mg. & Sci. Press, Nov. 17, 1906.) A 
record of tests on the strength of a 
brazed splice in a 19-wire cast steel 
cable. 20c. 

2030— WIRE ROPE TRAMWAY EN¬ 
GINEERING. S. S. Webber. (Cas- 
sier’s Mag., Dec., 1906; 13 pp.) Lengthy 
description of various installations of 
wire rope tramways. 40c. 

INDUSTRIAL CHEMISTRY 

2031 — FERTILIZERS — Analyses of 
Commercial Fertilizers and Paris Green. 
J. E. Halligan. (Agricultural Experi¬ 
ment Station of the La. State Univer¬ 
sity, Louisiana Bull. No. 87, Sept., 1906; 
48 pp.) Gives the result of a number 
of experiments on the products market¬ 
ed in the South. 

2032— GAS ANALYSIS—Fuel, Water 
and Gas Analysis for Steam Users. J. B. 
C. Kershaw. (Elec. Rev., Nov. 24 and 
Dec. 1, 1906; 5V> PP.) Continuation of 
article previously Indexed, dealing in 
this instalment with the use of contin¬ 
uous and recording gas-testing appa¬ 
ratus, and the practical application of 
the gas-test results. 40c. 

2033— SODA—Aus der Praxis der Am- 
monlaksoda-Industrie. K. W’. Jurisch. 
(Chemiker-Zelt., Nov. 10 and 17, 1906; 
5 pp.) Tenth and eleventh instalments 
of a highly valuable series of articles 
on the manufacture of soda by the am¬ 
monia process. 60c. 

2034— StTLPHURIC ACID—Ueber die 
Vorgange Im Gloverturm und in den 
Bleikammern. G. Lunge. (Zeit. f. ange. 
Chem., Nov. 16, 1906.) A discussion of 
certain reactions Involved in the manu¬ 
facture of sulphuric acid. 40c. 

ANALYTICAL CHEMISTRY 

203.5—ALUMINA—The lodimetrlc De¬ 
termination of Basic Alumina and of 
Free Acid in Aluminium Sulphate and 
Alums. S. E. Moody. (Amer. Jl. of Sci., 
Dec., 1906; 41/, pp.) Discusses a meth¬ 
od of analysis for alumina in the sul¬ 
phates. 60c. 

2036— .\RSENIC FROM COPPER—The 
Separation of Arsenic from Copper as 
Ammonium-Magnesium Arsenlate. F. A. 
Gooch and M. A. Phelps. (Amer. Jl. of 
Sci.. Dec., 1906; 5 pp.) Inscribes a 
method for the separation of these two 
metals, with data of results obtained. 
60c. 

2037— ASSAY FURNACE—A Practical 
Four or Five-Muffle Assay Furnace. 
(Western Chem. & Metallurgist, Nov., 
1906; ZVn pp.) Describes an improved 
four-mufflle furnace for burning coal 
under forced draft. 60c. 

2038— ASSAYING—Some Notes on As¬ 
saying. C. H. Fulton. (West. Chemist 
& Metallurgist, Oct. and Nov., 1906; 20 
pp.) Discusses the fundamental chemi¬ 
cal reactions upon which the art of as¬ 
saying is based, together with practical 
directions for the adjusting fluxes. To 
be continued. $1.20. 

2039— CARBIDES—^Dle Abschledung 
des Kohlenstoffes aus Carblden. C. Hahn 
and A. Stutz. (Metallurgle, Nov. 8, 
1906; 5 pp.) A discussion of the thermal 
and chemical reactions that occur when 
carbides are treated with water. 40c, 

2040— CARBON DIOXIDEF-DIe Bestlm- 
mung von Kohlendloxyd. H. Reben- 
storff. (Chem.-Zeltung, Nov. 10, 1906.) 
Describes a volumetric method and gives 

an Illustration of the apparatus for de¬ 
termining carbon dioxide. 20c. 

2041—CHEMICAL PROBLEMS—Some 
Chemical Problems from a Commercial 
Point of View. G. C. Davis. (Chem. 
Kngr., Nov., 1906; 41/> pp.) A discus¬ 
sion of the weak points in the custom¬ 
ary methods of analysing various com¬ 
mercial products. 

2042 — ELECTROLYSIS — Independent 
Stirrer for Electrolysis. E. L. Larrlson. 
(Eng. & Mg. Jl., Dec. 22, 1906.) De¬ 
scription of a simple an(i inexpensive 
apparatus for rotating solutions for 
electrolysis. 20c. 

2043— ELECTROLYTIC ANALYSIS— 
Quantitative Metallbestimniungen durch 
Elektrolyse. F. Foerster. (Zeit. f. ange. 
Chemie, Nov. 2 and 9, 1906; pp.) A 
critical discussion of the principles 
which must be observed in electrolytic 
analysis of the various metals. 80c. 

2044— GAS ANALYSIS—Der Autolysa- 
tor. ' Neuer Apparat zur fortlaufenden 
automatischen (iasanalyse. H. Strache, 
R. Jahoda and U. Ge'nzken. (Chem.- 
Zeit., Nov. 14, 1906.) Illustrated de¬ 
scription of an apparatus which auto¬ 
matically analyses and records the com¬ 
position of gases. 20c. 

2045— IRON DETERMINATION—A 
Short Method for Iron. E. B. Van Os- 
del. (Mg. & Sci. Press. Dec. 15, 1906.) 
.\ short description of a new rapid volu¬ 
metric method for iron. 20c. 

2046— LEAD—A Comparison of the Fire 
and Wet Methods for the Commercial De¬ 
termination of Lea(3. D. J. Kelley. 
(Western Chemist & Metallurgist, Aug., 
1906; 4 pp.) Describes a number of 
ways of determining lead with a com¬ 
parison of their effectiveness. 60c. 

2047— MICRO-CHEMISTRY — Vitesse 
d’Attaque des R^actifs Metallographl- 
ques. P. Lejeune. (Revue de Metallur- 
gie, Oct. 1, 1906.) Discusses the rela¬ 
tive advantages of various reagents 
used in studying the micro-structure of 
metals. 40c. 

2048— MICROSCOPY—Microscopic Ex¬ 
amination of Opaque Minerals. Wm. 
Campbell. (Econ. Geol., Sept.-Oct., 1906; 
15 pp.) Describes the methods employed 
in the microscopic study of metals and 
other opaque substances. 60c. 

2049— MINERALS—Tables for De¬ 
termining Economic Minerals. (Chem. 
Engr., Nov., 1906; 4 pp.) Another sys¬ 
tem for the ready determination of min¬ 
erals. 40c. 

2050 — NIOBIUM AND TANTALUM — 
Note on the Estimation of Niobium and 
Tantalum in the Presence of Titanium. 
C. H. Warren. (Amer. Jl. of Sci., Dec., 
1906; 3 pp.) Describes a method for 
this determination and gives results of 
ts application. 60c. 

2051— PRECIPITATION — Prlnclpes 
thfiorlques de la Precipitation chimlque 
Envlsag6e comme Methode d’Analyse 
mlnerale. G. Chesneau. (Revue de 
Metallurgle, Oct. 1, 1906; I6I/, pp.) Dis¬ 
cusses the theory of precipitation, with 
particular reference to the washabllity 
of precipitates. $1.00. 

2052— RADIUM AND THORIUM—On 
the Relative Activity of Radium and 
Thorium, measured by the Gamma- 
Radiation. A. S. Eve. (Amer. Jl. of Sci., 
Dec., 1906; 3 pp.) Discusses a method 
of comparison of these two metals, with 
some results of tests. 60c. 

2053— SILICA DETERMINATION—The 
Use of Porcelain Dishes in Silica De¬ 
terminations. F. L. Kortrlght. (Chem. 
Engr., Nov., 1906; 3 pp.) A comparison 
of results in the determination of silica 
in platinum and porcelain dishes, to¬ 
gether with the necessary precautions 
to be taken if the latter kind of dishes 
is used. 40c. 

2054— WATER ANALYSIS—Die Be- 
aufsichtigung der Wasserrelnlgungsan- 
lagen. V. Cochenhausen. (Zeit. f. ange. 
Chemie, Dec.-Nov. 30 and 7, 1906.) Notes 
the various methods for estimating the 
hardness of water. 60c. 

2055— ZINC TITRATION—Alkaline 
Zinc Titration. E. B. Van Osdel. (Eng. 
& Mg. Jl.. Dec. 15, 1906.) A quick meth¬ 
od for determining zinc by volumetric 
method. 2()c. 

MATERIALS OF CONSTRUCTION 

2056—CONCRETE—Notes on Laying 
Concrete in Freezing Weather. (En¬ 
gineering-Contracting, Dec. 19, 1906.) 

Description of two methods of laying 
concrete during the cold season. 20c. 

2057— CONCRETE BLOCKS—Expan¬ 
sion and Contraction of Concrete Blocks. 
(Cement Age. Dec., 1906.) Results of 
Experiments on the physical and me- 
clianlcal properties of concrete blocks. 
20c. 

2058— PORTLAND CEMENT—Beltrage- 
zur Kenntnis des Sinterungsverlaufes 
d?r Portlandzementrohmasse. L Jesser. 
(Tonlndustrie-Zelt., Nov. 17, 1906.) A 
study on the burning of Portland ce¬ 
ment, with reference to heat reactions. 
40c. 

2059— PORTLAND CEMENT—The Ag¬ 
ing of Portand Cement. (Cement Age, 
Dec., 1906; 8 pp.) A discussion of the 
proba[ble cause for the quicker setting 
of old cement. 20c. 

2060— PORTLAND CEMENTS—Some 
Conditions Influencing Constancy of Vol¬ 
ume in Portland Cements. E. DeM. 
Campbell and A. H. White. (Jl., Amer.. 
Chem. Soc’y, Oct. 1906; 32 pp.) A dis¬ 
cussion of the way in which the constan¬ 
cy of volume in cement is Influenced by 
its composition, the method of manu¬ 
facture and the manner in which it is- 
made into concrete. 60c. 

2061— REINFORCED CONCRETE— 
French Rules on Reinforced Concrete, 
(dement Age, Nov., 1906; 14 pp.) A 
complete report of the official instruc¬ 
tions just issued bv the Ministry of Pub¬ 
lic Board of Prance, to govern the use of 
reinforced concrete. Deals with the 
limit of safe stresses and treats the sub¬ 
ject of compression, shearing and ten¬ 
sile strains. 20c. 

2062— REINFORCED CONCRETE 
BEAMS—The Design of Continuous 
Beams in Reinforced Concrete. J. S. 
Sewell. (Eng. News, Oct. 25, 1906.) Deals 
with the subject in a technical manner, 
pointing out the Importance of the de¬ 
termination of the moments which shall' 
be used at the center and over the sup¬ 
ports. The effects of the various kinds 
of loads are discussed. 20c. 

2063— REINFORCED CONCRETE 
BT’ILDING—The Cadillac and Packard' 
Automobile Shops of Reinforced Con¬ 
crete. (Eng. Rec., Nov. 17, 1906.) Gives 
a technical description of the method of 
constructing these modern shops, and 
accompanies the article ■with several 
nlans and photographs. Numerous di¬ 
mensions and other items of interest are 
included. 20c. ■ 

2064— REINFORCED CONCRETE CON- 
.STRUCTTON—W. Mueller. (Cement 
.\ge, Oct.. 1906; 20 pp.) A discussion of 
the advantages of reinforced concrete 
as a structural material for factories, 
with a description of various systems of 
reinforcing. Illustrated. 20c. 

206.5—REINFORCED CONCRETE RE¬ 
TAINING WALI.,.'?. The Design of. E. 
Godfrey. (Eng. News, Oct. 18, 1906.) 
Simple mathematical discussion of the 
stability of retaining walls with notes 
on their construction. 20c. 

2066— REINFORCED CONCRETE 
WALIj CONSTRI’CTION. A New Method 
of. A. E. Budell. (Eng.-Contracting, 
Nov. 28, 1906.) Gives a report on a par¬ 
ticular concrete structure, with costs. 
20c. 

2067— ROOF SUPPORTS—Calcul de la 
Resistance au Vent des Colonnes Suppor- 
tant des Fermes Metalllques G. L 
Gerard. (Rev. univ. des Mines, Aug., 
1906; 73 pp.) A mathematical discussion 
of the flexure of columns supporting 
roofs under wind stress. $1.00. 

2068— SAND-LIME BRICK—S. V. Pep- 
pel. (Geol. Survev of Ohio, Fourth 
Series. Bull No. 5; 79 pp.) The history 
and description of the industry; the raw 
materials, their impurities and their 
preparation; the pressing and hardening; 
testing; properties of the product; me¬ 
chanical equipment for manufacture. 
Illustrated. 

2069— SAND-LIME BRICK—Michigan 
City and its Brick Plants. (Clay Work¬ 
er, Oct. 1906; 4 pp.) Tells how the sand 
dunes of northern Indiana are to be con- 
yerted into building bricks. Describes 
the method and illustrates the descrip¬ 
tion by photographs. 20c. 

2070— STRI'CTURAL STEEL SHAPES 
—The New Structural Shapes of the 
Bethlehem Steel Co. (Eng. Rec., Dec. 22, 
1906.) Describes and gives the physical 
constants of a number of recently de¬ 
signed steel shapes. 20c. 
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II.. VoasLiTEiH Benjamin Hie*ch K. O. Hotboee 
Special Partner 

L. Vogelstein & Co. 
90>96 Wall Street, New York 

AGENTS FOR 

ARON HIRSCH & SOHN 
HALBERSTADT, GERMANY 

Copper. Argentlferoue end Auriferous Copper^ 
Mettee end Bullion, Leed, Tin, 

Antimony, Spelter. 

See AdT.* tTnited States Metals Reflnins on page 150 

Seer. Sondheimer & Co., 

Frankfort-on-Main, Germany, 

Metals and Ores, 

Hew York Office; 42 Broadway. 

PATENTS 
SHEPHERD & PARKER 

Attorneys-at-Law and Solicitors of Patents 
American and foreign patents secured promptly and 

with special regard to the legal protection of the in¬ 
vention. Handbook for inven ors sent upon request. 

532 Dietz Bldg., Washington, D.C. 

RARE MINERALS 
purchased and sold direct or on consignment. 
Constantly In the market for Tungsten Ores, 
Molybdenite, Coliunblte, Uranium. Garnet, eto. 

EDGAR C. RIEBE & CO. 
87 WarrsB St. - Maw York City 

Emil Baerwald, 
100 Broadway, New York Citf 

Representing 

Lewis Lazarus &Sons, 
London, Eng:land. 

" —Importer of=== 

Pig Tin and Tinplates* 

Ores, Mattes and Metals. 

Nichols Copper Co., 
2B BROAD ST., ME« YORK 

COPPER REFINERS 
Consignments of Ores, Mattes 
and Blister Copper solicited 

COPPER SULPHATE 
Mamcfacturebs of 

The Herresholl Copper Smelters 
The Herresholl Boasting Furnace 

See advertisement on page 118 

The American Metal Co., Ltd. 
52 Broadway, New York. 

Security Bldg., St. Louis, Mo. 

EUROPEAN CORRESPONDENTS 

HENRY R. MERTON &. CO., Ltd. METALLQESELLSCHAFT 
London Frankfort, Main 

UNITED METALS SELLING CO. 
42 BROADWAY, NEW YORK 

European Agents, C. S. HENRY & CO., Ltd., 12 Leadenliall St. 

London, E. C. 

Balbach Smelting and Refining Co. 
NEWARK, N. J. 

Smelters and Refiners of 

Gold, Silver, Lead and Copper Material 
ELECTROLYTIC COPPER REFINERY 

Louis Straus & Company 
Dealers in ores and minerals. Purchase and 

sell ores of all kinds. Advances made on 

consig;nments. Rare minerals a specialty. 

Correspondence Solicited. 

60 and 62 NEW STREET, NEW YORK CITY. 

Wm H. Bristol 

Electric 
Pyrometers 
Recording, Indicating 

and Portable. 

For all ranges to 3000= Fahr. 
Accurate, Durable and Inexpensive. Practi¬ 
cal for everyday service In connection with 
Hmelting, Boasting and Assaying. 

Fully guaranteed. Send for Circulars. 

Wm. H. Bristol. 
45 Vetey Street New York City 

BRISTOL’S “i 
For Mine Ventilation 

and for all other 
purposes. 

Simple, Accurate, 

Reliable, Durable. 
Send for Catalog A D. 

THE BRISTOL COMPANY, 
WATERBURY, CONN., U. S, A. 

New York Office, 114 Liberty Street. 
Chicago. 753 Monadnock Bldg. 

Telephone, 31B John Ceble eddrass, ** Osrec ” New York 

O. T. ZINKEISEIi, eT.; YORK 

seIler‘of Rare Minerals and Alloys 
M.\TmS0N & CO., 

71 Pine street, NEW YORK 

Buyers of 

Antimony Ores 

INCORPORATE YOUR BUSINESS 
UNDER LAWS OF ARIZONA. 

Cheapest cost Most liberal laws In the United 
States. No franchise tax, private property ex¬ 
empt. Write for copy of corporation laws, 
blanks, and full Information. 

The Hayes Incorporating Co., 
Phoenix, Arizooe. 
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MACHINERY AND RAILS FOR SALE. 
GOLD PLACERS CONTRACTORS’ EQUIPMENT. 

We offer for sale the followinK material 

for prompt delivery. 

4 Vertical Air Receivers, 60 in. x 14 ft. 0 in. 
1 2000 H. P. Improved American Heater. 
1 65 H. L No. 11 Type No. 5—500 Volt Belted Gener¬ 

ators, with switchboard. 
1 10 in. X 9 in. Westinghouse Jr. Engine, 62 H. P. 

46 Ingersoll-Sergeant Air Drills. 
24 Wilson Childs Dump Carts. 
46 Dump Cars, 4 yards capacity, standard Allison pat¬ 

tern. 
24 One-way Dump Cars, 4 yards capacity, standard 

Allison pattern for 3 ft. gauge of track. 
7 Guy Derricks. 45 to 8>) ft., also Stiff Leg Derricks, 

40 to 60 ft. boom. 
5 Iron Anvils. 
1 Tranter A Davison Gasolene Engine. 8 H. P. 
1 75 H. P. Dick A Church Automatic Centre Crank 

Engine. 
1 Seyfert Engine, 7 x 7.12 H. P. 
1 Punch and Shear Combination, hand power. 
3 six-yard capacity Standard Gauge, 2-way Damp 

Cars. 
4 Centrifugal Pumps, 8 iu. suction, 6 in. discharge. 
1 Centrifugal Pump, 6 in. suction. 4 in. discharge. 
1 Lidgerwood Cableway, complete with 800 ft. 2 in. 

cable. 60 H. P. engine, double drum, without 
boiler. 

4 J. I. Case Traction Enfpnes, 24 H. P. 
3 Alfred Box's 10-ton Hoist Blocks. 
8 Pipe W’renches, No. 15. 
g “ “ No. 14. 
g “ " No. 1. 

.All cf the above material Is practically new, 
having been used only about nine months, and 
ve guarantee same to be in perfect condition. 
V>r prices and other Information ai>i>ly to 

HENRY A. HITNER’S SONS, 

Huntingdon St. and Aramingo Ave., 

Philadelphia, Pa. 

or Cincinnati Equipment Co., Cincinnati, Ohio. 

1 Model 80 Marion, 3*^ yd. dipper. 
1 Model 91 Marlon, 5 yd. dipper used 8 mos. 

All strictly high grade. 

1 New Model 60 Marion, yd. dipper. 
1 NEW BUCYRUS, 70 ton, 3 yd. dipper. 

All For 

Immediate 

Delivery. 

wanted to work on shares by machinery, 
inteiests that desire to handle wet, swift 

current; rocky, deep bottoms or difficult 

propositions. Write full particulars to 

F. WHITNEY, 
1.5. Munsey Building, Washington, D. C. 

MINING MACHINERY. 

At Reduced Prices. 

l—40 Stamp Mill, 850 lb. each Stamp. 
1— 30 Stamp Mill, 850 lb. each Stamp. 
H—20 Stamp Mills, 850 lb. each Stamp. 
3— 10 Stamp Mills, 850 lb. each Stamp. 
2— 5 Stamp Mills, 850 lb. each Stamp. 
12^4x15 Lidgerwood Double Drum Hoist. 
I2x‘20 Scovllle Single Drum Hoist. 
0x8 Double Friction Holst. 
12-h.p. Fairbanks Gasolene Hoist. 
150-h.p. Heine Water Tube Boiler. 
2—IKl-h.p. Horizontal Tubular Boilers. 
0—100-h.p. Horizontal Tubular Boilers. 
8— 80-h.p. Horizontal Tubular Boilers. 
2— 70-h.p. Horizontal Tubular Boilers. 
5— 05-h.p. Horizontal Tubular Boilers. 
2— 60-h.p. Horizontal Tubular Boilers. 
16xlCV4xl8 Ingersoll Straight Line Com¬ 

pressor. 
16x18x11x22 I.,eyner Compound Compressor. 
14x14x18 I.Aldlaw-DunB-Gordon Compressor. 
12*4x14 Ingersoll Duplex Belted Compressor. 
2—5-ft. F. & C. Huntington Mills. 
2—60-ln. Revolving Ore Dryers. 
4 Compound Condensing Mine Pumps. 
2 No. 0 B Cameron Sinking Pumps. 
1—14x6x13 Cameron Sinking Pump. 
4— 100-h.p. Standard Feed Water Heaters. 
1—14x36 Allis Corliss Engine. 
.3—13x12 Automatic Engines. 
1—0x12 Ball Automatic Engine. 
1—9%xl0 Armlngton-Slms Automatic Engine. 

Write for our Complete Catalogue No. 36. 

The S. H. SUPPLY CO., 

•2 Model !X) Marion, 4 yd. dippers. 
2 Giant B Vulcan Specials, 3 yd. dippers. 

Thoroughly overhauled. 

1 New Model 50 Marion, 2 ydf dipper, 3 
sets of engines, 55 tons. 

40 FRUE VANNERS. 
We have 40, 6-foot Allis-Chalmers Frue 

Vanners, all practically new, used three 
weeks. Will sell any number. 

The S. H. SUPPLY CO., 

1801 Lawrence St., Denver, Colo. 

RAILS 
40, 56,60,70,75.80. 85 and 90 Iba. 

RELAYING RAILS 
8.12,16. 20, 25,30,35,40 and 45 Iba. 

NEW STEEL RAILS 
These rails are in stock at onr Pittsburgh yards, 

and can be shipped immediately; also second-hand 
rails in stock cot any length needt.d for building 
and contract work. 

RICHARDSON & COMPANY. Inc., 
121$ Westlnghouse Bolldin|, 

PITTSBURGH, PA. 

RAIL DEALERS. 

RELAYING AND NEVY RAILS 
FOR PROMPT SHIPMENT. 

35 miles 60b with fastenings subject 
to Hunt's inspection for Ohio, Indiana, 
Michigan,Western and Chicago delivery. 

300 tons 30s with fastenings, Wisconsin, 
Indiana, Minnesota and Coast delivery. 

200 tons 52s Chicago and Western delivery 

Rails cut to length for contractors— 
All orders promptly filled. 

ISAAC JOSEPH IRON CO., 
flrit llit'l Sink BK, . CHICtGO, III. 

Complete Hydraulic 
Outfit at Very Low Price 

Plant consists In part as follows: 1 Loco¬ 
motive Fire Box Boiler, division plate; 
fire box 13 ft. long, 6 ft., 9 in. high, 6 ft. 
wide, each side; boiler contains 237-2>4 in. 
tubes each side of division plate. 
1 Worthington Compound Duplex Pump 
with 14-ln. and 25-ln. steam cylinders. 
1 Laidlaw-Dunn-Oordon Compound Du¬ 
plex Pump. 
6300 ft. assorted pipe. 
Entire outfit in splendid order. Write 
immediately. 

Portlaiitf Cordage Co.. Seattle. Wash. 

SALES DEPT. 

THE CINCINNATI EQUIPMENT CO., 
CINCINNATI, OHIO. 

1801 Lawrence St., Denver, Colo. 

FOR SALE. 

80 AND 90 TON 
STEAM SHOVELS 

WE OWN AND DFFER FOR SALE: 

FOR 
SALE 

ONE LIDGERWOOD ELECTRIC HOIST 

Direct driven by a 61 H. P. 500 volt, GENERAL ELECTRIC 

MOTOR, double drum 50" in diameter, one nigger head, one drum 

grooved for cable, friction brakes. This hoist is in perfect working 

condition, having been installed in the Trigg Ship Yard, Richmond, 

Virginia, in 1902, and only used about six months. Motor can be 

re-wound for any voltage required for nominal cost. 

FRANK SAMUEL, Harrison Building, Philadelphia, Pa. 
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Positions Vacant 
.Xdvertiseinonts under this heading. 50 

cents for ."itt words or less. Additional words, 
two ceiiis a word, (’ash or stamps must ac- 
ctiinpany order. 

Itraftsman -- Large engineering company 
wants thorouglily competent mechanical 
diaflsinan who is capable of working Into 
position of chief draftsman later on. Techni¬ 
cal graduate given preference. Imt any good 
man will ite considered ; salary !Flli0n. HAI’- 
(iOOlfS, :{(»."» Hroadway, X. Y. TP’. 

Itraftsmen-—Large works retjuire competent 
men with experience on general engineering 
and construction work; preferably those who 
have worked 011 heavy special machinery, 
power plants, mill buildings, etc.; aitpllcations 
must state age. t|ualitications. initial salary 
ami references, .\ddress “U. C. \V.,” R'ngix- 
i:ki!IN<: .\xi> Mim.vc .Ioi.knai.. 1.19 

Meclianical draftsman wanted for detail 
work with Itirge mining company in western 
IVntisylvanla ; applicants must state age. ex¬ 
perience, salary expected and date for enter¬ 
ing i>ositlon. Address “P'. C. IL,” PlXGi.xKKn- 
i\(i AXP Mining .Iouunal. 1.12 

Technical and experienced man wanted to 
fill position of chief mechanical draftsman 
with a large mining company in western 
I’ennsylvania : state age. experience, salary 
expected and date for entering position. Ad 
ilress “P'. C. C.," IOnginkkuing and Mining 
.loIRNAI.. 1.12 

Will consider immediate application of a 
meclianical engineer, thoroughly competent as 
draftsman, fully understanding and compe- 
tuit to design zinc-oxide plant and smelter 
plant, using coal as fuel; in reply give full 
references and experience. ‘ Address “.T..” 
Knginkkring and Mining Jouknai.. 1.12 

Wanted — Competent chemist and assayer 
for copper smelter in the West; salary $100 
per month, with good chances for advance¬ 
ment ; state fully as to training and experi¬ 
ence. .Vddress 1’. O. Box. 147, Berkeley. Cal. 

1.12 

Wanted—.Mining graduate to act as assist¬ 
ant superintendent of copper mine and smel¬ 
ter in tlie West: salary to commence, $125 
jier month: give fall particulars as to ex¬ 
perience and ability. .Vddress 1’. O. Box 147, 
Berkeley, Cal. 1.12 

Wanted — Metallurgist thoroughly up in 
modern practice of lead smelting: state ex- 
iierience and salary expected. Address 1’. O. 
Lox 2(!S. Ogden, i'tah. 1,5 

Wanted—One competent instrument man 
and one draftsman by large bituminous coal 
company: give record in full, with samples 
of work, if possible, and earliest date avail¬ 
able for work: salary $75 to begin with. 
.Vddress “S. IL A.." Engineering and Mining 
.lOERNAI.. 1,5 

XVanted-Master mechanic, one thoroughly 
familiar witli electrical machinery, to look 
after three electric plants; one capalde of 
winding armatures, repairing motors, electric 
locomotives, pumps and fans: location. Fay 
ette County. W. Va.; state experience, refer¬ 
ence ami salary expected. .Vddress “Master 
Meclianic." Engineering and Mining .Torn 
NAI.. 1.12 

Situations Wanted 
.Vdvertisements under this heading. 50 

cents for 5ti words or less. Additional words, 
two cents a word. Cash or stamps must ac 
company order. 

An engineer of live years' held experience : 
two years as resident manager of mines in 
soutliern Mexico: now superintendent in 
charge of a producing mine and mill with 
compressors, jiumps and hoists in northern 
Mexico; success in handling Mexican labor 
and mule and wagon transport; erection of 
machinerv and operation of air drills: fami¬ 
liar with keeping costs and writing reports: 
Spanisli siioken. “Mexico SO,” Engineering 
AND Mining Joernal. No. 22,047, TR 

.Vcids. heavy chemicals—hixperienced man¬ 
ufacturing cli'emist and factory superintendent 
(iesires position with progressive company: 
competent to handle large undertaking, includ 
itig designing and construction ; would be able 
to leave (iresent position at reasonalile notice. 
.Vddress “Progress.” Engineering and Min¬ 
ing .Toernai.. No. 22,01.1. .Tan. 19. 

Accountant, auditor and systematlst desires 
engagement, permanent or limited, requiring 
executive experience and ability: strictl.V first- 
class services: hlgliest references: is losing 
present position of traveling auditor and sys- 
(ematist on account of reduction in operations. 
.Vddress “Accountant.” Engineering .\nd Min¬ 
ing .Toeiinai.. No. 22.094. I'>b. 10. 

Expert mine accountant. .Viistralian, Afri¬ 
can exjierlence. at present chief accountant 
large mining &nd smelting company, Mexico, 
desires change on account of wife’s health; 
thoroughly acquainted with mine accounts, 
costs, material department; practical ex¬ 
perience underground, milling and cyanidlng; 
Spanish; good administrative capability; 
wants position as accountant, business man¬ 
ager or assistant to general manager; best 
references and testimonials ; States or foreign. 
“Englishman,” E.ngineering and Mining 
.Toernal. Xo. 22,105, .Tan. 20. 

Chemical engineer — Eleven years’ experi¬ 
ence, during which time lias been superinten¬ 
dent of electro-chemical works, chief chemist 
of industrial plant, secretary and general 
manager of paint company; has also been 
connected with a prominent banking house; 
desires permanent position with industrial or 
other concern: further particulars and best 
of references furnished upon application: age 
.’{.’T. Address “T.aw,” Engineering and Min¬ 
ing .Toernal. X’o. 22,100, .Tan. 19. 

Mine manager, engineer, student T.ehigh 
and Columbia universities, wants position; 
liractical man. thoroughly competent, with 
I'erfect knowledge of underground work, also 
familiar w’ith report and segregation work; 
identified in various capacities with amalga¬ 
mating, cyanidlng and concentration plants; 
practical assayer and surveyor; will consider 
any operative position: excellent references. 
Vddress “It. E. B..” Engineering and Mining 
.loERNAi,. X’o. 22,098, Mar. 9. 

Mining engineer, with 10 years’ practical 
cxjierience in Western States, Mexico and 
South America, is open for engagement as su- 
Iierlntendent or mining engineer of mine in 
■Vlexico; all-round experience, mining, 'milling, 
assaying, mine surveying, superintendence, etc. 
Specialty, opening and development of mines in 
•Mexico; best of references; Spanish spoken. 
.Vddress “Sonorense,” Engineering and Min¬ 
ing JocRNAL. No. 22,065, Jan. 5. 

Mining engineer, with 15 years’ experience, 
desires position as superintendent or manager, 
or as engineer with a mining corporation; has 
had experience in mining, milling, concentra¬ 
tion, smelting, erection of plants and Installa¬ 
tion of machinery, examining and reporting on 
mineral properties; experienced superintend¬ 
ent and manager; speaks Spanish. Address 
"T. N. N.,” Engineering and Mining Jocr- 
NAL. No. 22,055, Jan. 5. 

.Mining engineer, age 27. married, graduate 
of Michigan ('College of Mines, with three years’ 
experience in mining and civil engineering, 
now employed, desires change of position; 
location not Important; will be available af¬ 
ter Jan. 1. Address “E. M..” Engineering 
and Mining Journal. No. 22,092, Jan. 5. 

Mine superintendent wants position . techni 
(al graduate, 29, single; successively resident 
engineer, chief engineer and superintendent of 

c<,al mines; experience in South, Southwest 
and West Virginia, with both native and for¬ 
eign labor, union and non-union; also ex¬ 
perienced In coal washing and coke burning. 
I desire position of superintendent with reli¬ 
able coal-mining company ; good references : 
salary $1.50 per month. Address “Kanawha,” 
Engineering and Mining Journal. 

No. 22.097. Jan. 5. 

Mining engineer. Columbia graduate, with 
eight years’ varied experience in the United 
States and foreign countries, in mine and mill 
management and exploration work, is open to 
engagement; capital for exploration work in 
the tropics on an Interest basis especially de¬ 
sired; examinations, surveys, reports made. 
.Vddress J. W. Tudor, 60 Wall Street, New 
York. X’o. 22,008, TF. 

Mining engineer, at present manager of 
producing gold mine, graduate German school 
of mines, desires change, as property is ex¬ 
hausted and will be abandoned: thorough 
metallurgist with 10 years’ experience in the 
treatment of all classes of gold ores: highest 
references from present and former employ¬ 
ers as to ability and honesty; age ;T6. Ad¬ 
dress "li. It.,” Engineering and Mining 
JOERNAi.. X’o. 22,104. Jan. 12. 

Mexico — .Vccountant and systematist de¬ 
sires permanent position in Mexico or Span¬ 
ish-speaking country; steady and accurate 
worker, not afraid of long hours; large ex¬ 
perience in mining camps ; speaks and writes 
lluently Spanish and English; salary expected 
$150, United States currency; highest refer¬ 
ences. Address “S. C. It.,” Engineering and 
Mining Journal. No. 22,108, Jan. 12. 

Open to an engagement as manager or ex¬ 
amining engineer by mining engineer, gradu¬ 
ate, with 20 years’ varied and practical ex¬ 
perience, working up through from assayer, 
surveyor, working miner and millman, mine 
and mill foreman to superintendent, manager 
and examining engineer; experience in the 
Western States, Canada, Mexico and South 
.Vfrlca ; up in the latest and best practice in 
mining and milling; well up in the mechanical 
line, in the designing, erection and general 
equipment of mining and mliling plants; suc- 
l essful in the general business management of 
affairs at the mine and rn handling labor. 
.Vddress “M. E.,” Engineering and Mining 
Journal. No. 22,103, Jan. 19. 

Superintendent. mUnager or examining en¬ 
gineer : 13 years’ practical experience in Mich¬ 
igan, British Columbia, Colorado. Alaska 
and Utah ; in iron, copper, gold and lead-sil- 
Aer mines: Michigan (College of Mines gradu¬ 
ate: have successfuliy reopened four aban¬ 
doned mines and cut expenses materially on 
two: practical miner, millman. bookkeeper. 

See also page 77 

■THE MISSING LINK 
Rptwpon i engine waste and 

^ ECCiNOMY 

can be found quite often in the PACKING used. If it is gripping 
the rod like a vise, waste energy—waste steam, occurs. If added to 

that a high price is paid for PACKING, 
then the waste is increased. 

_^^5?^ “EUREKA” PACKING 
has behind it 28 years painstaking -effort to make the best PACK¬ 
ING at the least price. Its popularity and growth are its reward. 

NEXT TIME TRY GENUINE **EUREKA** 

faults of your en- 
WWlgC> gjne She will “soldier” 

if not watched " a ROBERXSON XHOR^P* 
SON INDICATOR will show where all 
troubles lay and how o remedy. 

VICTOR REDUCING WHEELS and WILLIS 
PLANIMETERS are accurate and labor-saving de¬ 
vices. Sold at moderate prices and on easy terms. 

Jas. L. Robertson & Sons, Inc. 
48 WARREN ST.. NEW YORK. 
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BOOKS WORTH HAVING. 

Gold Mining 
Machinery 

BY 

W. H. TINNEY. 
A practical handbook on the selection, ar¬ 

rangement and Installation of mechanical 
devices and labor-saving equipments employed 
In the practice of gold mining. Embodying in 
detail their sizes, capacities, speeds and esti¬ 
mates of cost, together with the rules and 
formulie governing their use. A useful and 
up-to-date authority for mine managers and 
mechanical engineers. 

TABLE OF CONTEXTS. 

Chapter. 
I— 1 ntroductory. 
II— Motive Power. 
III— Erecting Engines. 
IV— Boilers. 
V— Chimneys, Fuel, Feed. 
VI— Management of Motive Power. 
VII— Pumping Machinery. 
VIII— Winding Machinery. 
IX— Air Compressors. 
X— Rock Drills. 
XI— Crushing Machinery. 
XII— Coucentrating and Gold-Extracting Plant 
XIII— Transmission of Power. 
XIV— Transport 
XV— Pipes and Joints. 
XVI— Construction. 
XVII— Tackle and Tools. 
XVIII—Details of Estimates. 

Octavo cloth, freely illustrated including 
numerous working drawings. 

Price $5.00 postpaid. 

IN PRESS 

Copper Mines^ World 
By Walter Harvey Weed. 

An authoritative account of the copper re¬ 
sources of the world, presented both from the 
geological and commercial standpoints. The 
author Is an eminent expert on Ore Deposi¬ 
tion, and has had during his long career with 
the U. S. Geological Survey numerous op 
portunities to study the various important 
mining localities of America, while his pro¬ 
fessional work has taken him to the copper 
districts of foreign countries. The volume 
embodies In an attractive manner every Im¬ 
portant feature applying to the subject, and 
Is written in an easy style, which, without 
limiting its value to the mining engineer and 
geologist, will make it appeal strongly to 
everyone who is Interested In copper mining 
and the copper output of the whole world. 

TABLE OF CONTENTS: 
Chapter. 

1. Geonaphlc Distribution. 
2. Production of Copper. 
3. MineraloCT of Copper Ores. 
4. Geologic Distribution and Occurrence. 
5. General Features of Copper Deposits. 
6. Genesis of Copper Deposits. 
7. Classiflcation of Copper Deposits. 
8. Copper Deposits of Europe. 
9. Copper Deposits of Africa. 

10. Copper Mines of Asia, Oceanica and the 
East Indies. 

11. Copper Mines of Australasia. 
12. Copper Mines of South America. 
13. Copper Deposits of the West Indies. 
14. Copper Deposits of Canada and New¬ 

foundland. 
13. Copper Deposits of Mexico. 
16. Copper Deposits of the United States. 

Octavo Oo'th, Illustrated. 
Price, $4.00 (17 s) postpaid. 

LEAD SMELTING 
AND REFINING 

Edited by W. R. Ingalls. 
A splendid collection of important articles 

on Leid Smelting aud Beflnlng by eminent 
authorities, reprinted from the numerous 
contributions on the subject which have ap¬ 
peared In THE ENUINEEKINO AND MINING 
JoiTBNAL for the past three years. The pres¬ 
ent compilation concentrates In compact 
form a vast amount of literature applying to 
the Industry, and also lncori>orates elabor¬ 
ate descriptions and accounts of the new 
processes of lime-roasting. Including tho 
Huntington-Heberlein. the Carm Ichael-Brad- 
ford and the Savelsberg experiments. The 
volume is up-to-date In every detail, and 
conveys comprehensively the progress and 
advancement made In other branches of 
lead smelting that has been developed in tho 
recent past. It embodies valuable It forma¬ 
tion which will materially assist the lead 
smelter when perplexing problems confront 
him, and altogether the treatise will prt veof 
the greatest practical utility to all smelter s 
aud metallurgists. 

Table of Contents.. 
Chapter 
I— Notes on Lead Mining. 
II— Boast — Reaction Smelting In Scotch 

Hearths aud Reverberatory Furnaces. 
III— Sintering and Briquetting. 
1V'—Smelting In the B'ast Furnace. 
V— Llm“-Ro't8tlng of Galena. 
VI— Other Methods of Smelting. 
VII— Dust and Fume Recovery, Including 

Flues, Chambers and Bag-Houses. 
VIII— Blowers and Blowing Engines. 
IX— Lead Refining. 
Octavo cloth, freely illustrated. Including 

numerous diagrams and drawings. 
Price $3.00 (Postpaid.) 

Combustion and 
Smokeless Furnaces 

BY 

Joseph w. Hays. 

A thoroughly comprehensive and reliable 
treatise on smoke abatement has been for 
many years a keenly felt want in the profes¬ 
sion of steam engineering. The above com- 
pend practically bridges the gap and will 
prove useful to all owners and engineers of 
steam-power plants. The chapter on the 
smoking-chimney evil is Instructive and sug¬ 
gestive. The statements and facts contained 
therein are formidable, and the remedies pro¬ 
pounded by the author will appeal to and In¬ 
terest the general public. Altogether the 
work Is written in plain, common-sense Eng¬ 
lish, and the various divisions on Heat, Me¬ 
chanical Stoking, Hand-fired Furnaces and 
Mechanical Draft are singly worth the price 
of the entire hook. 

TABLE OF CONTENTS 

Chapter 
I— Heat and Combustion 
II— Combustion and the Boiler F'urnace 
III— Combustion and the Steam Boiler 
IV— The Chimney Evil 
V— Smokeless Furnaces in General 
VI— Mechanical Stokers 
VH—Hand-fired Furnaces 
VIII—^me Conclusions 

Octavo cloth, illustrated wit h numerou 
iigures and diagrams. 

Price $1.50 (postpaid). 

NOTES ON 
METALLURGICAL MILL 

CONSTRUCTION, 
Edited by W. R. INGALU. 

The material embodied in this useful com- 
pend consists of a complete reproduction of 
the various articles and papers on modern 
practice in mill construction in its many 
phases, which have appeared at various 
times in the columns of he Engineering and 
Mining Journal. The subject has beci 
handled exhaustively by eminent experts in 
the mining profession, and has also under¬ 
gone a most thorough and careful revision 
by Walter Renton Ingalls, the editor. Tkr 
data in its new and improved form combine; 
in comprehensive style every detail involved 
in the construction of concentration mills, 
cyanide plants and smelting works. The 
volume is copiously illustrated, including 
numerous diagrams, which will prove of 
great practical value to all millmen and 
fmelters. 

TabU of Contents. 
Chapter. 

I.—Brickwork and Concrete. 
II.—Building Construction. 

III. —Ore Crushing Machinery. 
IV. —Dryers and Drying. 
V.—Conveyors and Elevators. 

VI.—Disposal of Tailings. 
VII.—M iscellaneous. 

Octavo Cloth. Price $2.00 ( Postpaid.) 

NOW READY 

MICA 
and the MICA INDUSTRY. 

By George Wetmore Colles. 

The only authoritative text-book on the sub¬ 
ject which Incorporates reliable and detailed 
data relative to the mineral. In this excel¬ 
lent volume. Mica is treated from an indus¬ 
trial standpoint, and considerable space is 
allotted to its chemical constitution and 
geologic origin. The work is Interspersed 
with numerous statistical charts, and the vital 
facts as to the present status and probable 
outlook of the Industry are all exhaustively 
discussed in the concluding chapter. 

TABLE OF CONTENTS. 

Chapter. 
1.—Mineralogy. 

II.—Geology of the Granitic Micas. 
III. —Geology of the Pyroxenlc Micas. 
IV. —Geographical Distribution. 
V.—Historical. 

VI. —Mining and Milling. 
VII. —Uses. 

VIII.—Statistics. 
IX.—Conclusions. 

Index. 
Octavo cloth, copiously Illustrated, includ¬ 

ing 36 plates and charts. 
Price_|2.()Q _ (8s,.j5d.) post-paid. 
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